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Despite the international ban on the trade of rhino horn that has been in place since

1977, persistent demand for horn in Asia has driven a spike in poaching over the past

decade. This has embroiled the conservation community in a debate over the efficacy

of banning trade relative to other solutions. Proposals for trade to be legalized and

supplied through the dehorning of live rhinos or the production of synthetic horn are

contentious. The need for empirical research into the potential impacts of legalization on

demand was made more urgent in 2018 when China publicized its intentions to reopen

its domestic trade and permit the use of rhino horn in medical treatment. In this study, we

interviewed 84 Traditional Chinese Medicine (TCM) practitioners in the Chinese province

of Guangdong. While 58 (69.05%, n = 84) of our interviewees were in favor of trade

legalization, only 32 (38.10%, n = 84) thought it likely that trade legalization would cause

them to increase their prescription of rhino horn over current levels. This is probably

because clinical cases in which rhino horn is medically appropriate are uncommon.

We also found that 33 (39.29%, n = 84) practitioners were open to using synthetic

horn for patient treatment, which has implications for the viability of synthetic horn as

a conservation tool. This research contributes empirical insight to advance the discourse

on rhino horn trade policy.

Keywords: Chinese consumers, conservation policy, demand, medicinal use, poaching, rhino conservation,

wildlife consumption, wildlife trade

INTRODUCTION

People and communities around the world consumewildlife products for diverse reasons (Thomas-
Walters et al., 2020), making wildlife trade a tremendously lucrative industry. For many taxa, trade
is legal and sustainable. However, the survival of thousands of species, including iconic wildlife-
like rhinos and elephants, is threatened by unsustainable levels of illegal wildlife trade (IWT) (‘t
Sas-Rolfes et al., 2019; Tittensor et al., 2020). To protect species against over-exploitation, the
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Convention on International Trade in Endangered Species of
Wild Fauna and Flora (CITES) came into effect in 1975 to
regulate international trade in the taxa listed on its appendices.
International trade for commercial purposes is prohibited for
species listed on Appendix I (Smith et al., 2011; Harfoot et al.,
2018), and CITES signatories are expected to implement these
trade controls and enact domestic legislation as appropriate
(‘t Sas-Rolfes et al., 2019).

The current approach to rhino conservation is centered on
international and domestic trade controls. All extant species have
been listed on Appendix I since 1977 (with the sole exception
being the South African white rhino population’s inclusion
in Appendix II, for which international trade of live animals
and of hunting trophies is conditionally permitted). However,
poaching has risen substantially since 2007, and Africa’s rhinos
are projected to go extinct within the next 20 years under
such intense poaching pressure (Di Minin et al., 2015). Rhino
are poached for their horns because each kilogram can fetch
USD $30,000–60,000 on the black market (Eikelboom et al.,
2020). The rise in poaching is attributed to growing wealth
and demand in Asia, particularly China and Vietnam, where
rhino horn is used in cultural, social and medicinal settings
(Di Minin et al., 2015). Rhino horn is used as an ingredient in
Traditional Chinese Medicine (TCM) pharmacotherapy (herbal
decoctions for treating illness or promote health by restoring
holistic balance), mainly to dispel heat, detoxify and cool the
blood, and treat febrile diseases (Cheung et al., 2018a, 2020a). It
is thought to impart potent “cold” properties, most appropriately
used against heat that has been trapped deep within the body (But
et al., 1990).

Trade Legalization Debate
Increased demand and poaching have raised skepticism over
the effectiveness of trade bans (Conrad, 2012; Challender et al.,
2019). Should high rates of poaching persist, tens of millions of
dollars will be needed annually for rhino protection alone (Di
Minin et al., 2015). Other conservation interventions have also
been scrutinized. Increasingly militarized anti-poaching presents
serious ethical concerns and risks alienating key stakeholders
(Duffy et al., 2015). Recent research has also identified limitations
to behavior change interventions aimed at lowering demand for
animal-based TCM products in Asia (Moorhouse et al., 2020).
These all point to the need for the conservation community to
consider all available policy options.

Some conservationists have argued that permitting regulated
trade of horn from the two African species of rhino can depress
prices from their current black market levels and reduce financial
incentives for illegal actors. Legal trade can also generate funds
which can be invested in local community development and
in strengthening security and protection for rhino (Biggs et al.,
2013; Di Minin et al., 2015; Rubino and Pienaar, 2020). Rhino
horn can supplied either through non-lethal, renewable harvest
of horns from wild or farmed rhino (henceforth “harvested
horn”) (Lindsey and Taylor, 2011; Taylor et al., 2017) or through
themass production of bioengineered synthetics, which are being
developed to be virtually indistinguishable from natural horn
(henceforth “synthetic horn”) (Chen, 2017; Mi et al., 2019).

However, other conservationists have raised concerns and
pointed to uncertainties surrounding both supply and demand
(Collins et al., 2013; Aguayo, 2014). In particular, how demand
will respond to trade legalization is unknown. Legalization
could lift stigma surrounding illicit consumption and expand
demand at a time when the Chinese government is actively
promoting TCM domestically and abroad (Haas and Ferreira,
2016; Eikelboom et al., 2020). The potential for poached horn
to be laundered into legal stocks is a major concern, one which
is exacerbated by persistent corruption along IWT routes (Smith
et al., 2015; Wyatt et al., 2018; Eikelboom et al., 2020). There are
also animal welfare concerns (Brown et al., 2019).

Views on the sustainable use of wildlife can be polarized
(Hutton and Leader-Williams, 2003). As with the debate over
the trade in ivory (Biggs et al., 2017), policymaking over
legalizing the rhino horn trade has become similarly deadlocked.
The proposals that several rhino range states have lodged
for CITES to permit some international trade have all been
rejected. These repeated rejections have led the Southern African
Development Community to threaten outright withdrawal from
the Convention, arguing that the restrictions imposed on their
use of natural resources is unfair and driven by anti-sustainable
use ideologies (Challender et al., 2015; CITES, 2019). Although
international trade remains banned under CITES, some countries
have moved unilaterally toward domestic legalization in recent
years. In South Africa, home to the majority of the world’s rhino,
a 2015 high court decision lifted the national moratorium on
domestic rhino horn trading (Collins et al., 2020). In 2018, China
publicized its intentions to reopen its domestic rhino horn (and
tiger bone) trade (People’s Republic of China, 1993a, 2018b).

China’s Revised Policy on Domestic Rhino
Horn Trade
In 1993, China implemented several policies that shut down
its domestic rhino horn trade. First, all CITES-listed taxa were
added to the Directory on Special State Protection of Wildlife
(People’s Republic of China, 1993b), placing them under the
scope of the Law on the Protection of Wildlife (People’s Republic
of China, 1989). The State Council further issued a circular to
explicitly: (1) ban the import, export, sale, purchase, transport,
carrying, and mailing of rhino horn; (2) abolish all rhino horn-
related medicinal standards and prohibit further medicinal use;
(3) promote the use of rhino horn substitutes; and (4) mandate
that all horn stocks be registered (People’s Republic of China,
1993a).

However, this was revoked by the State Council in 2018.
In a new circular, the Chinese government outlined nuanced
parameters within which a legal domestic trade is to be reopened;
activities beyond these parameters are to remain illegal (People’s
Republic of China, 2018b). The use of rhino horn is to be limited
to clinical application in TCM, medical research, preserving
antique cultural artifacts, and as educational materials.

Under the conditions set out in the circular, only powdered
rhino horn sourced from captive bred animals (excluding zoo
animals) is to be permitted for medicinal use. Clinical access is
to be restricted to “qualified” doctors in “eligible” hospitals for

Frontiers in Ecology and Evolution | www.frontiersin.org 2 April 2021 | Volume 9 | Article 607660

https://www.frontiersin.org/journals/ecology-and-evolution
https://www.frontiersin.org
https://www.frontiersin.org/journals/ecology-and-evolution#articles


Cheung et al. Rhino Horn Trade and TCM Practitioners

the treatment of severe, critical, or rare illnesses; the criteria to
determine which doctors are “qualified” and which hospitals are
“eligible” is to be determined by the National Administration
of TCM. To prevent misuse and abuse, measures related to
the quantity, structure, and labeling of rhino horn supplies
are to be jointly established by the National Forestry and
Grassland Administration, Ministry of Industry and Information
Technology and National Administration of TCM (People’s
Republic of China, 2018b).

The circular immediately drew widespread criticism from
international conservation and animal welfare organizations
(Humane Society International, 2018; UNEP, 2018; WWF
Global, 2018), prompting the State Council’s Executive Deputy
Secretary-General to clarify that the issuance of the detailed
regulations needed for implementation would be postponed,
though the statement indicated that the Chinese government
remains committed to reopening trade sooner or later (People’s
Republic of China, 2018a). As such, empirical insight into how
demand in China is likely to respond is urgently needed to
inform conservation decision-making. As of the publication
of this paper, the Chinese domestic ban on rhino horn trade
and medicinal use continues to be in force, though various
challenges continue to hinder enforcement efforts (Li, 2007;
Wong, 2019). These include porous borders and insufficient
information sharing with neighboring countries, as well as the
relatively light threat of prosecution for and alleged involvement
of officials in wildlife crimes (Stephens and Southerland, 2018).

Present Study
In this paper, we focus on the views and perceptions of TCM
practitioners and the potential impact of trade legalization on
their behavioral intentions with respect to the prescription of
rhino horn. TCM practitioners occupy a unique intermediary
position in the IWT chain (Phelps et al., 2016). In China, TCM
is practiced alongside and integrated with biomedicine (Western
medicine) at every level of the healthcare system (Chen and
Qian, 2019). TCM practitioners can both prescribe and dispense
medication to patients (Sun et al., 2008; Fang et al., 2013; Zhang
et al., 2015), and so their use of medicinal ingredients like rhino
horn affects both supply and demand—prescribing contributes to
overall demand, dispensing provides retail supply.

Once domestic trade is reopened, the 2018 circular stipulates
that “qualified” TCM practitioners will be granted access to rhino
horn powder obtained from captive-bred animals for patient
treatment (People’s Republic of China, 2018b). However, the
postponed issuance of regulatory details means that a number of
critical questions are unanswerable at present (People’s Republic
of China, 2018a). The specifics surrounding access are unclear.
What will qualify a practitioner for access to rhino horn?
Which medical conditions or illnesses will warrant its use? The
circular also makes no mention of synthetic horn. Whether its
pharmaceutical use would be permitted or restricted is unknown,
as is whether these products would even be considered rhino
horn in legal terms (and thus be subject to the same regulations
as natural horn).

Although the specifics of China’s eventual reopening
of trade remain unknown, empirical research will provide

conservationists insight with which to evaluate the potential
opportunities and risks associated with trade legalization
in China and internationally. In this study, we conducted
semi-structured interviews with TCM practitioners in China’s
Guangdong province. We focused on four questions:

1. What are the perspectives of TCM practitioners with regards
to the present ban on the trade and medicinal use of
rhino horn?

2. Do TCMpractitioners support or oppose trade legalization for
harvested rhino horn? For synthetic horn?

3. How likely are TCM practitioners to increase or decrease their
prescriptions of rhino horn over present levels if harvested
horn is legally available? If synthetic horn is legally available?

4. What demographic and professional characteristics predict
changes to rhino horn prescription in terms of behavioral
intentions if harvested horn is legally available? If synthetic
horn is legally available?

METHODS

Study Area
Guangdong province is located on the southeastern coast
of China. It is the largest Chinese province by population
(108,490,000 in 2015) and is one of the wealthiest (household
per capita disposable income ∼USD $4,170 and per capita GDP
∼USD $10,900 in 2015) (National Bureau of Statistics of China,
2016). In the provincial capital of Guangzhou, rates of wildlife
consumption as food and for medicinal purposes is higher than
other large cities in China-−31.2% of people in Guangzhou
consume TCM or health products containing wildlife ingredients
annually, compared with 1.5% and 2.8% in Beijing and Shanghai
respectively (Zhang and Yin, 2014).

TCM practitioners most commonly prescribe rhino horn
for dispelling heat, detoxifying the blood, and treating wenbing
(Chinese in Traditional script/Simplified script/pinyin:温病/温
病/wēn bìng; warm-heat infectious diseases) (Cheung et al.,
2018a). These include such diseases as SARS and COVID-
19, both of which are considered wenyi (温病/温病/wēn yì;
epidemics of wenbing) (Liu and Wang, 2020). Wenbing is most
associated with acute infections and epidemics in southern China
(Hanson, 2011).Taken together, these factors suggest that rhino
horn is likely to be more affordable to and more widely used by
Guangdong’s residents of Guangdong than in other parts of the
country, making it an appropriate focal point for our study.

Interview Methodology
We conducted semi-structured interviews face-to-face with 84
TCM practitioners in Guangdong province between 29th July
and 14th November 2018 (excluding two interviewees who
withdrew participatory consent; see Supplementary Materials

for explanation). Semi-structured interviews are used extensively
in environmental studies. A set of key questions is used to
guide each interview (see Supplementary Materials for key
questions), and interviewers follow up with additional questions
and encourage elaboration to enhance data with nuance and
context (Newing, 2011). Responses to questions regarding TCM
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practitioners’ support of or opposition to trade legalization,
and those regarding the likelihood that they would increase or
decrease rates of prescription over current levels, were recorded
using 5-point Likert scales. The research methodology we
employed here built on a previous study in which we interviewed
TCM practitioners in Hong Kong on the subject of rhino horn
use (Cheung et al., 2018a). For the present study, we pilot tested
our study instrument with 30 TCM practitioners in Hong Kong
to improve the focus of our key questions, including refining
our translated measures for connectedness-to-nature and formal
deterrence (Cheung et al., 2020b).

We employed a broad definition of TCM practitioner for
participant recruitment: any self-identified (licensed, qualified,
or otherwise) physician who provides to members of the public
TCM services (inpatient or outpatient; prescribes treatment). By
using such broad criteria, we could recruit unlicensed individuals
and herbalist shopkeepers who offer medical consultations and
prescribe herbal decoctions in addition to physicians working in
larger institutions (e.g., hospitals) (Li et al., 2017).

Our broad recruitment criteria meant that we were unable to
sample randomly from the population, as the total population
could not be determined as there was no official listing of
all practitioners in the region. Instead, we recruited study
participants using snowball sampling, an established method
for studying sensitive topics (Heckathorn, 2011; Newing, 2011).
We started with a core convenience group of 35 participants,
who were recruited through personal contacts and acquaintances
made through earlier work. A further 23 interviewees were
approached initially through self-introduction. All interviewees
were asked to refer fellow TCM practitioners to participate in
our research; 26 interviews done through referrals. Studies of
illegal tiger and ivory trading in China have used similar sampling
methodologies that involved participant referrals (Wong, 2016,
2017). While such approaches to participant recruitment can
make it easier to access populations that are difficult to study, they
can incur methodological limitations and biases for study results.

The vast majority of interviews were conducted at the
participant’s primary workplace (e.g., hospital, clinic, and herbal
medicine shop). The average duration of each interview was
45min. We conducted 62 interviews before and 22 interviews
after the State Council’s circular to reopen domestic rhino horn
trade was issued on 29th October 2018 (People’s Republic of
China, 2018b). Of the latter 22, only one interviewee had seen
a news article on the subject and three others had seen related
social media posts, none of whom were aware of any policy
details. The remaining 18 had no knowledge of the circular.
No interviewees had yet discussed the reopening of trade with
colleagues. As such, any effects that the circular’s release during
our data collection period had on our results are most likely
negligible. The demographic and professional characteristics of
our sample are summarized in Table 1.

Data Analysis
We used descriptive statistics to examine perspectives on
the current ban on rhino horn trade and medicinal use,
as well as support or opposition to trade legalization, both
for a legal trade supplied through the de-horning of live

rhino and through the mass production of bioengineered
synthetics. Descriptive statistics were also used to examine the
perceived likelihood of increasing prescriptions of rhino horn
over current levels if a legal trade is supplied through the
de-horning of live rhino and through the mass production
of bioengineered synthetics. We then conducted hierarchical
multiple regressions for the perceived likelihood of increasing
rhino horn prescriptions over current levels of use in different
legal trade scenarios. Demographic and professional covariates
were entered into the model in the first step, before the effects
of two theoretical constructs (deterrence and connectedness to
nature; see Supplementary Materials for a discussion of these
constructs) and past prescription of rhino horn were included in
step two. R (version 3.6.1) was used for these regressions.

Trade restrictions lie at the center of the current approach
to rhino conservation. The success of both international and
domestic trade controls hinges on how compliant stakeholders
along the IWT market chain are (Arias, 2015; Phelps et al., 2016;
Oyanedel et al., 2020). Sanctions imposed for regulatory violation
are a formal deterrence measure (Grasmick and Bursik, 1990).
Deterrence is an established concept in criminology, whereby
effectiveness is dependent on three central pillars: certainty,
severity and celerity. Deterrence (and regulatory compliance)
can be increased by manipulating these three elements (Nagin,
2013). In essence, compliance with potential offenders must
perceive that the risk of being apprehended is high, that the
punishment is sufficiently severe, and that sanctions will be
imposed without delay.

A major point of contention in the rhino horn trade policy
debate is whether legalization would lead to increased demand.
In the case of TCM practitioners, this would be through the
increased prescription of rhino horn once legalized. Here, we
measured the formal deterrence of legal sanctions on rhino horn
prescription using a composite scale adapted from criminological
research (Grasmick and Bursik, 1990; Allen et al., 2017). We
included this construct in our hierarchical multiple regressions
to investigate the effect of perceived deterrence on TCM
practitioners’ likelihood of increasing prescriptions of rhino horn
if harvested horn and synthetic horn are legalized.

Although strong compliance and enforcement programs are
necessary for regulatory measures to control environmental
behaviors and deter violations, “regulation cannot by itself
produce the behavioral changes needed to achieve sustainable
environmental outcomes” (Paddock, 2012), and drivers of
compliance that are values-based drivers are also needed
(Challender and Macmillan, 2014). Normative motivations are
driven by a person’s moral duty and agreement with the
importance of a given regulation. These are based on internalized
values which lend legitimacy to regulations, and people with a
stronger sense of duty to adhere to a certain rule can be expected
to comply at greater rates (Burby and Paterson, 1993; Winter and
May, 2001).

People with pro-environmental attitudes are more likely
comply with environmental regulations (Paddock, 2012). The
connectedness-to-nature scale (Mayer and Frantz, 2004) and
other similar measures have been developed around the idea
that reconnecting people to nature can foster positive ecological
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TABLE 1 | Demographic characteristics of our sample of TCM practitioners.

Interviewee demographics—TCM practitioners

Variable N Variable Result

Sex (n) Male 64 Age (years) Mean 46.4

Female 20 Median 45.5

TCM education (n) No formal TCM training 11 Maximum 80

Vocational training 8 Minimum 22

Undergraduate degree 44 Experience (years) Mean 21.7

Graduate degree 21 Median 20

TCM specialization (n) General/internal medicine 46 Maximum 55

Orthopedics 10 Minimum 0

Acupuncture 6 Primary workplace (n) Public sector 51

Cardiology 4 - WM hospital

- TCM hospital

- Community health center

20

29

2
Pediatrics 4

Diabetes 3

Oncology 3 Private sector 33

Neurology 2 - Private practice clinic

- Herbal medicine shop

- Home clinic

- WM-style pharmacy

26

3

3

1

Obstetrics and gynecology 2

Arthritis 1

Gastroenterology 1

Hepatology 1 Geographical administrative division

in Guangdong province (n)

Qingyuan 28

Neonatology 1 Shenzhen 19

Pain medicine 1 Shaoguan 14

Pulmonary medicine 1 Shantou 10

Recovery and rehabilitation 1 Foshan 6

Stroke 1 Guangzhou 4

Urology 1 Zhuhai 3

behavior and reduce anti-ecological behavior (Tam, 2013). In this
study, we administered a Chinese version of the connectedness-
to-nature scale (Cheung et al., 2020b) to investigate its effect on
the likelihood of TCM practitioners increasing prescriptions of
rhino horn if harvested horn and synthetic horn are legalized.

Research Ethics
We complied with the Australian National Health and Medical
Research Council’s National Statement on Ethical Conduct in
Human Research; institutional approval was granted by The
University of Queensland (#2017002130).

RESULTS

We found that 40 (47.62%, all n = 84) interviewees were
supportive of the existing ban on trade and medicinal use, while
28 (33.33%) interviewees were indifferent and accepting of this
policy. Fifty-eight (69.05%) felt that the ban has had minimal
or no negative impact on TCM’s development. Two (2.38%)
interviewees felt that the ban has had a major negative impact
on TCM’s development, while 20 (23.81%) others reported some
negative impact. Three (3.57%) interviewees found the ban to be
beneficial for TCM because it has encouraged innovation in the
development of other treatments.

Fifty-eight (69.05%) interviewees were in favor of proposals
to legalize trade in harvested rhino horn, with 13 opposed
(15.48%) (Figure 1A). Thirty (35.71%) interviewees described
the legalization of trade in harvested horn as a win-win situation:
patients can receive the treatment they need, and rhinos do not
have to be killed in order to for their horns to be obtained.
Ten (11.90%) interviewees expressed views that mechanisms to
regulate and certify supplies must be established and enforced
to ensure the sustainability of such a trade. Eight (9.52%)
interviewees expressed animal welfare concerns over dehorning.

However, even if harvested horn were to be legally traded, our
interviewees were split between those who found it unlikely that
they would increase their prescription of rhino horn over current
levels if trade were legalized (n = 45, 53.57%) and those who
predicted that they would increase their use of rhino horn (n =

32, 38.10%) (Figure 1B). When asked to elaborate, 39 (46.43%)
interviewees explained that they would be unlikely to prescribe
rhino horn even if trade were legalized because cases where it
is suitable for patient treatment are infrequent or rare. Seven
(8.33%) further stated that patients whose conditions severe
enough to warrant treatment using rhino horn would have either
been hospitalized for treatment using biomedicine or opted for
it themselves. Four (4.76%) interviewees cited personal ethics
as the reason they would never prescribe rhino horn, even if it
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FIGURE 1 | TCM practitioners’ (A) support for the legalization of trade in rhino horn supplied with harvested horn and synthetic horn; and (B) likelihood of increasing

prescriptions of rhino horn from current levels if rhino horn were to be legally supplied with harvested horn and synthetic horn.

were legally available. A hierarchical multiple regression did not
reveal any variables measured in our study (demographic factors,
professional characteristics, connectedness to nature, feelings
of shame, and deterrence) to have any statistically significant
predictability with regards to the likelihood of increasing use
over current levels if trade in harvested horn is legalized
(Table 2A).

Fifty-three (63.10%) practitioners also supported the idea
of a legal trade in synthetic horn; only 12 (2.38%) were
opposed (Figure 1A). Fifty-one (60.71%) interviewees reported
that they would be unlikely to increase prescriptions of rhino
horn over current levels if synthetic horn were legalized (more
than for harvested horn), with 27 (32.14%) predicting that
they would be likely to do so (fewer than for harvested
horn) (Figure 1B). Interviewees raised concerns over the
pharmaceutical effectiveness and safety of consuming something
synthetic, with 12 (14.29%) interviewees stating that under no
circumstances would they ever consider prescribing synthetic
or artificially manufactured medicinal ingredients to their
patients. Eleven (13.10%) were of the opinion that a synthetic
product simply cannot be made to be equivalent to “natural”
rhino horn. Twelve (14.29%) interviewees stated that ample
testing would be needed to assure them that synthetic
products are safe and effective for treatment before they
would consider using it, and 33 (39.29%) stated that they
would only consider synthetic horn if it was shown to
have equivalent or comparable clinical effectiveness to natural
horn. A hierarchical multiple regression found that none of
the variables we measured (demographic factors, professional
characteristics, connectedness to nature, feelings of shame,
and deterrence) were statistically significant with regards to
likelihood of increasing rates of rhino horn prescription

over current levels if trade in synthetic horn is legalized
(Table 2B).

DISCUSSION

The increase in rhino poaching over the last decade and a half
has called the efficacy of existing trade controls into question, and
has stimulated a heated debate over policy alternatives like trade
legalization (Biggs et al., 2013; Dang et al., 2020). The need for a
better understanding of demand in China was made more urgent
when the State Council issued its 2018 circular announcing that
its domestic rhino horn trade is to be reopened (Cheung et al.,
2018b). In this study, we conducted semi-structured interviews
with 84 TCM practitioners in the southeastern Chinese province
of Guangdong. We found that almost half of our interviewees
were supportive of the current ban on the trade and medicinal
use of rhino horn; however, we also found that the majority
of TCM practitioners favor legalizing rhino horn if it were
to be sourced through the dehorning of live rhinos and the
production of synthetic horn (Figure 1). This apparent conflict in
support among TCM practitioners for contrasting trade policies
is likely the result of a general lack of awareness that rhino
horn grows continuously throughout a rhino’s lifespan and can
be considered, at least theoretically, a renewable resource. The
majority of our interviewees suggested that they are unlikely to
increase their prescription of rhino horn over current levels even
if its trade and medicinal use were to be legalized. This sentiment
was more pronounced for synthetic horn than for harvested
horn, largely due to concerns over pharmaceutical effectiveness
and safety, as well as ethical opposition to the use of artificial
medicinal ingredients. In contrast, supplying a legal trade with
harvested horn was described by a third of our interviewees as
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TABLE 2 | Hierarchical multiple regression for the effect of demographic factors, connectedness to nature, shame, and deterrence on TCM practitioners’ likelihood of

increasing prescriptions of rhino horn if (A) harvested horn is legalized, and (B) synthetic horn is legalized.

(A) Likelihood of increasing prescriptions if harvested horn is legalized

Variable Model 1 Model 2

B SE β p B SE β p

Constant 2.605 1.669 0.123 1.964 2.338 0.404

Age −0.010 0.033 −0.293 0.770 −0.012 0.034 −0.357 0.722

Gender (M/F) −0.253 0.401 −0.631 0.530 −0.238 0.405 −0.587 0.559

Education 0.318 0.226 1.411 0.162 0.309 0.234 1.318 0.192

Experience 0.013 0.030 0.424 0.673 0.011 0.031 0.342 0.734

Workplace sector (public/private) −0.346 0.385 −0.898 0.372 −0.358 0.390 −0.920 0.361

Connectedness to nature 0.017 0.475 0.037 0.971

Formal deterrence (legal sanctions) 0.175 0.228 0.767 0.445

Prescribed rhino horn in the past 0.398 0.394 1.011 0.315

R2 0.065 0.082

Adjusted R2 0.005 −0.016

1R2
+0.017

1F 1.075 0.836

Df 5 (78) 8 (75)

p-value 0.381 0.574

(B) Likelihood of increasing prescriptions if synthetic horn is legalized

Constant 1.974 1.601 0.221 0.374 2.214 0.866

Age −0.002 0.032 −0.058 0.954 −0.008 0.032 −0.235 0.815

Gender (M/F) 0.056 0.385 0.147 0.884 0.072 0.384 0.188 0.852

Education 0.177 0.217 0.819 0.415 0.139 0.222 0.629 0.532

Experience −0.002 0.029 −0.076 0.940 −0.002 0.029 −0.072 0.943

Workplace sector (public/private) −0.099 0.369 −0.268 0.790 −0.103 0.369 −0.279 0.781

Connectedness to nature 0.170 0.450 0.378 0.707

Formal deterrence (legal sanctions) 0.320 0.216 1.479 0.143

Prescribed rhino horn in the past 0.398 0.373 1.067 0.290

R2 0.031 0.073

Adjusted R2
−0.031 −0.026

1R2
+0.042

1F 0.496 0.736

Df 5 (78) 8 (75)

p-value 0.779 0.660

a win-win solution, whereby rhinos do not need to be killed for
patients to receive the treatment they require.

Some conservationists and rhino range states see trade
legalization as a potential way to reduce prices from their current
black market levels, disincentivize poaching, and provide a
renewable source of income to fund protection and enforcement
(Biggs et al., 2013; Rubino and Pienaar, 2020). This remains
controversial, and many other conservationists, range states, and
international organizations have opposed such calls, concerned
that legalizationwould increase demand and exacerbate poaching
(Haas and Ferreira, 2016; WWF Global, 2018; Eikelboom et al.,
2020). Although differences in entrenched values have led to
a deadlock (Biggs et al., 2017; CITES, 2019), conservationists
across the board agree on the need for policy to be informed
with evidence and research (Gao et al., 2016; Haas and Ferreira,
2016; Wright et al., 2016; Chen, 2017; Hanley et al., 2018).

Understanding howTCMpractitioners and consumers—who are
major stakeholders in the global marketplace for rhino horn—
are likely to respond to trade legalization is important because
any shifts in demand will directly affect the success of rhino
conservation (Cheung et al., 2018a). The State Council’s 2018
circular stipulated that rhino horn powder will be accessible
to “qualified” doctors in “eligible” hospitals for limited use in
TCM for patient treatment. Horn powder used for medicinal
purposes will need to be obtained from captive bred animals
(excluding zoo animals), though precisely how this would be
sourced was not stated (People’s Republic of China, 2018b).
Although the implementation of the new policy has since been
suspended, it amplified the urgency of gaining insight into the
medicinal demand for rhino horn. Our study represents the
first investigation of how TCM practitioners in China would
potentially respond to domestic trade legalization.
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Policy Implications
In its 2018 circular reopening its domestic rhino horn trade,
the Chinese government indicated clearly that a legal trade will
be subject to certain regulatory measures to be established by
the relevant authorities (People’s Republic of China, 2018b).
This was reiterated in the clarification given by the State
Council’s Executive Deputy Secretary-General Ding Xuedong
that implementation will be postponed, in which he maintained
that “the circular should be implemented based on its detailed
regulations for implementation”(People’s Republic of China,
2018a). Our findings are particularly noteworthy in the context
of the parameters outlined in the State Council’s 2018 circular.
In particular, the circular stipulates that medical access to rhino
horn powder is to be restricted to “clinical use for the treatment of
serious or critical conditions and rare illnesses that are otherwise
difficult to cure” (床救治危急重症、疑 症/临床救治危
急重症、疑难杂症/lín chuáng jiù zhì wéi jí zhòng zhèng,
yí nán zá zhèng) (People’s Republic of China, 2018b). Our
findings appear to be consistent with this description, albeit on
a coarse scale given that details of the specific conditions for
which rhino horn can be accessed for medical use have yet to
be established (or if they have been established, have yet to be
announced) by the relevant government agencies as stipulated in
the 2018 circular.

Around half of our interviewees stated that they are unlikely
to prescribe rhino horn (whether harvested or synthetic) even if
its use and trade were legalized. They described opportunities
to use rhino horn as being rare, because patient cases in
which its application is appropriate are uncommon. Previous
exploratory research that focused on TCM practitioners in
Hong Kong revealed similar trends and perspectives (Cheung
et al., 2018a). The rarity of patient cases in which rhino horn
is an appropriate (let alone necessary) treatment appears to
be consistent with the parameters for medicinal use laid out
in the 2018 circular. Our results indicate that conservationists
should take into account the perceived rarity of clinical cases
for which rhino horn is appropriate when assessing concerns
that the removal of stigma associated with trade legalization will
cause demand to increase, at least with regards to clinical use by
TCM practitioners.

Our findings also provide insight into the potential viability
of synthetic rhino horn as a conservation tool. These are being
developed by several biotechnology firms (Mi et al., 2019) under
the premise that: (a) “flooding the market with [synthetic horn]
reduces the price, thereby (it is theorized), reducing the levels
of poaching” (Crookes, 2017); and (b) “if synthetic horns that
are biologically identical (bio-identical) to the real thing can be
produced at a lower cost compared to the cost of supplying wild
horns, the demand for wild horns would decrease as buyers shift
consumption toward the synthetic products” (Chen, 2017). With
rhino horn demand understood to be relatively price-inelastic
in nature, recent economic modeling by Chen and ’t Sas-Rolfes
(2021) found that establishing a legal market for synthetic horn is
likely to reduce poaching.

Concerns have been raised that introducing synthetic horn
to the market may not reduce the supply of natural horn
or disincentivize poaching if users are able to differentiate

between them and perceive synthetic horn to be an inferior
product (Chen, 2017). Indeed, our results show that many TCM
practitioners would perceive synthetic rhino horn to be less
desirable than natural horn. One in seven of our interviewees
would never consider synthetic medicinal ingredients for
patient treatment. On the other hand, it is encouraging that
a substantial portion of TCM practitioners is open to the
idea of using synthetic products for patient treatment and
that perceptions of synthetic horn in relation to natural
horn are not homogenous. We found that two in five TCM
practitioners would consider using synthetic horn (if legally
available and with the knowledge that it is a synthetic
product) for patient treatment if its clinical effectiveness is
shown to be equivalent or comparable to that of natural
horn (n.b. we stress that evidence for the pharmaceutical
efficacy of rhino horn in biomedical terms is limited and
questionable at best). This has implications for the development
of synthetic horn and its deployment as a conservation tool
once domestic trade in China is reopened. If the pharmaceutical
efficacy of synthetic horn can indeed be demonstrated,
then a substantial portion of medicinal demand could be
satisfied with synthetic products without great opposition from
TCM practitioners.

Limitations and Future Research
In the present study, we were unable to identify any variables
that could predict TCM practitioners’ self-reported likelihood
of increasing their rhino horn prescription rate if trade in
harvested or synthetic horn were to be legalized (Table 2).
Recognizing that the goodness-of-fit for the two relevant
regressions were poor and noting the limitations of our
sampling methods, we posit that a substantial amount
of variance is attributable to the rarity of situations in
which rhino horn is medically appropriate. Additional
research may be able to provide further insight into other
factors at play that can predict potential changes in rhino
horn prescription rates which were not measured in the
present study.

We stress the methodological limitations of our results.
This study focused on self-identified TCM practitioners in
Guangdong province. Our findings should not be interpreted
as nationally representative because TCM practices and
norms, socioeconomics, healthcare access vary across different
regions of China (Ling et al., 2011; Li et al., 2018). Our study
focused on perceptions and behavioral intentions, which
may not reflect the actual behaviors that TCM practitioners
will ultimately take upon the legalization of domestic trade
(Ajzen, 1991; Sheeran and Webb, 2016). The broad inclusion
criteria we employed for participant recruitment had both
benefits and drawbacks. By reaching active practitioners
who are not licensed or trained, we were able to gauge
sentiments regarding the current trade ban and trade
legalization from a wider group. However, this prevented
us from sampling randomly from the total population of
TCM practitioners.

The 2018 circular to reopen domestic trade was issued
toward the end of our data collection period, and we were
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unable to adapt our study in response to the circular’s issuance.
Studies in the future should aim to provide more focused
insight with regards to the stated parameters of China’s
trade legalization plans. For instance, future research involving
TCM practitioners in China should concentrate specifically on
individuals who work in hospitals. While the development
status of the regulatory details necessary for the circular’s
implementation is unknown, the Chinese government’s intention
to reopen domestic trade sooner or later is unlikely to have
wavered. It may be prudent for conservationists to engage
with the relevant Chinese agencies tasked with establishing
these regulatory details and implementation measures in
order to be a part of that process to manage the risks
to wildlife.
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