
Insights for reducing the consumption of wildlife:
The use of bear bile and gallbladder in Cambodia

Type Article

Author Davis, Elizabeth Oneita; Veríssimo, Diogo; Crudge, Brian; Lim,
Thona; Roth, Vichet; Glikman, Jenny A.

Title Insights for reducing the consumption of wildlife: The use of bear
bile and gallbladder in Cambodia

Journal title People and Nature

URI http://hdl.handle.net/20.500.12634/822

Rights © 2020 The Authors. People and Nature published by John
Wiley & Sons Ltd on behalf of British Ecological Society This
is an open access article under the terms of the Creative
Commons Attribution License, which permits use, distribution
and reproduction in any medium, provided the original work is
properly cited.

Rights link https://creativecommons.org/licenses/by/4.0/

Download date 24/05/2023 08:16:05

https://creativecommons.org/licenses/by/4.0/


950  |     People and Nature. 2020;2:950–963.wileyonlinelibrary.com/journal/pan3

 

Received: 30 November 2019  |  Accepted: 15 October 2020

DOI: 10.1002/pan3.10164  

C O N S U M I N G  W I L D L I F E  –  M A N A G I N G  
D E M A N D  F O R  P R O D U C T S  I N  T H E  W I L D L I F E  T R A D E

R e s e a r c h  A r t i c l e

Insights for reducing the consumption of wildlife: The use of 
bear bile and gallbladder in Cambodia

Elizabeth Oneita Davis1  |   Diogo Veríssimo1,2,3  |   Brian Crudge4,5  |   Thona Lim4 |   
Vichet Roth4 |   Jenny Anne Glikman1,6

1San Diego Zoo Institute for Conservation Research, Escondido, CA, USA; 2Oxford Martin School, University of Oxford, Oxford, UK; 3Oxford Department of 
Zoology, University of Oxford, Oxford, UK; 4Free the Bears, Phnom Penh, Cambodia; 5Department of Natural Sciences and Environmental Health, University of 
South-Eastern Norway, Bø i Telemark, Norway and 6Instituto de Estudios Sociales Avanzados (IESA-CSIC), Córdoba, Spain

This is an open access article under the terms of the Creative Commons Attribution License, which permits use, distribution and reproduction in any medium, 
provided the original work is properly cited.
© 2020 The Authors. People and Nature published by John Wiley & Sons Ltd on behalf of British Ecological Society

Correspondence
Elizabeth Oneita Davis
Email: eoneitadavis@gmail.com

Funding information
U.S. Fish and Wildlife Service, Grant/Award 
Number: F17AP00830

Handling Editor: Anke Fischer

Abstract
1. Unsustainable wildlife use is one of the leading threats to earth's biodiversity. 

Historically, efforts to address this issue have been focused on increasing enforce-
ment and anti-poaching measures.

2. However, recognition that such supply-reduction measures may be inefficient has 
spurred a movement towards consumer research and behaviour change. Here, we 
used consumer research to investigate the consumption of bear bile and gallblad-
der in Cambodia.

3. Our aim was to gather key consumer insights such as demographics, beliefs and 
the identification of trusted individuals and communication channels, which could 
be used to underpin future behaviour change efforts to reduce the consumption 
of bear bile and gallbladder. To accomplish this, we conducted 4,512 structured 
quantitative interviews and 132 qualitative, semi-structured interviews across 
Cambodia.

4. We found that although the level of bear bile and gallbladder consumption var-
ied across the country, consumers were largely homogenous in their beliefs and 
choice of trusted messengers. This indicates that behaviour change interventions 
grounded in these results may be effective in any of the eight areas surveyed.

5. We believe our study strategy can be adapted and followed by other conservation 
organizations to ensure they are capturing essential information necessary for de-
signing effective behaviour change campaigns.
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Asiatic black bear, demand reduction, Khmer, social marketing, specialized questioning 
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1  | INTRODUC TION

Conserving biodiversity is a global challenge, which is why conser-
vation initiatives require a diverse suite of components (e.g. Salafsky 
et al., 2019). Increasingly, such initiatives have focused on influenc-
ing human behaviour towards more environmentally and socially 
sustainable alternatives (e.g. Wright et al., 2015). One of these areas 
relates to the illegal wildlife trade, an area where conservationists 
have traditionally focused on the supply side of the trade chain, 
but have in the last decades increasingly focused on consumers 
(Veríssimo & Wan, 2019).

Experience from areas such as public health or international de-
velopment suggests that changing human behaviour in a sustainable 
way remains a challenge and the illegal use of wildlife products is not 
an exception (Byerly et al., 2018; Veríssimo et al., 2018). If we are to 
influence human behaviour, we need to understand the drivers and 
contexts where a behaviour happens (Veríssimo et al., 2020). As such, 
it is important to invest sufficient resources in obtaining key audience 
insights, such as level of prevalence, consumer motivations or trust in 
different communication channels and trusted messengers (e.g. Dang 
Vu & Nielsen, 2018; Veríssimo et al., 2020). Yet previous research has 
shown that this has not been the case when it comes to interventions 
focused on consumers of illegal wildlife products, with many inter-
ventions being designed with very limited or no information about 
the people they are trying to influence (Greenfield & Veríssimo, 2019; 
Olmedo et al., 2018). This may be the result of the disconnect in con-
servation between the importance of human behaviour and the lack 
of social science training, which can hamper the design of effective 
behaviour change (hereafter BC) initiatives (Martin, 2020; Robinson 
et al., 2019). Still, the absence of these insights when designing BC in-
terventions is problematic in several ways. One major concern is that 
the lack of understanding around the context and individuals involved 
in a given behaviour inevitably reduces our chance for selecting be-
havioural interventions that are likely to succeed. Moreover, this po-
tential implementation of interventions that do not fit the context or 
audience increases the risk of negative unintended consequences 
(Douglas & Winkel, 2014; Pfeiffer, 2004). Beyond these risks, and 
even if success is achieved, a lack of focus on the key groups involved 
in a given behaviour is likely to lead to substantial waste of resources, 
frequently a limiting factor in conservation (James et al., 2001).

In this study, we aim to uncover key consumer insights necessary 
to design a BC intervention focused on bear bile and bear gallblad-
der consumption in Cambodia. This is a priority as bear populations 
in Southeast Asia are declining, with the illegal trade for bear parts 
being one of the primary drivers, alongside factors such as habitat 
loss (Crudge et al., 2019). While the trade in bears and bear parts 
is illegal in Cambodia, the governance challenges the country faces 
when it comes to natural resources mean that legislation alone will 
not guarantee that these threats are mitigated, as was seen in the 
case of the extirpation of the country's tiger populations (O'Kelly 
et al., 2012). There is the need to drive voluntary BC on the con-
sumer side of the trade chain if this threat is to be tackled in the long 
term (Veríssimo et al., 2020).

Although a range of bear products are consumed in Cambodia, 
we focused on bile and gallbladder, as research suggests that these 
are the most commonly consumed bear products (Davis et al., 2019). 
Recent research has shown that bear bile is used in Cambodia for 
bruising, pregnancy and postpartum-related ailments (Davis, 2019; 
Davis et al., 2020), and the factors and motivations influencing the 
consumption of bear products can be variable and product-specific 
(Davis, 2019).

To understand whether and how consumption of bear bile varied 
across the country, we undertook a nationwide effort. We selected 
sites across Cambodia based on potentially important factors that 
may exert an influence on the use of bear parts, such as the proxim-
ity to protected areas presumed to have the highest densities of wild 
bears (Gray et al., 2017) and the proximity to international borders, 
which may increase exposure to international trade in bear parts 
(Burgess et al., 2014). To understand the levels of consumption for 
bear bile and gallbladder, we used multiple specialized questioning 
techniques in order to triangulate responses (Davis et al., 2019), as 
well as a direct question (DQ). We used the unmatched count tech-
nique (UCT) and nominative technique (NT), to discuss potentially 
sensitive topics. UCT, also called list experiment, is where a sample 
is divided into two groups (control and treatment), with the con-
trol group asked about non-sensitive behaviours and the treatment 
group asked about the non-sensitive behaviours plus the sensitive 
behaviour of interest (e.g. Nuno & St. John, 2015). In NT, individuals 
are asked about the sensitive behaviour of interest for their friends 
and family, which theoretically reduces bias that can arise when dis-
cussing an individual's personal behaviour (Davis et al., 2019). The 
use of specialized questioning techniques was important to account 
for potential changes in the sensitivity of bear part use between con-
secutive phases of data collection.

Our objectives for this study were to gather essential consumer 
insights such as demographics and beliefs, and identify trusted in-
dividuals and channels that could act as reliable information con-
duits. We investigated demographic factors such as gender and 
age, as not only are these questions known to be important in de-
termining which audiences to target in BC interventions (Kanagavel 
et al., 2014) but also because they have been found to be related 
to the use of animal-based medicinal products and some tradi-
tional medicine treatments in Cambodia (Peltzer et al., 2016; Starr 
et al., 2010). Here, we define beliefs as ‘encompassing thought… and 
tradition’ (Gatling, 2020, p. 308), which are fundamental components 
of attitudes (Glikman et al., 2019). Attitudes are positive or negative 
evaluations of an object (e.g. bear products), which influence/shape 
an individual's behaviour (Glikman et al., 2019). We define beliefs 
this way in accordance with the work of theorists in anthropol-
ogy (Gatling, 2020), as well as the cognitive hierarchy framework, 
which is used widely in human dimensions of conservation research 
(e.g. Glikman et al., 2019). We chose to investigate beliefs because 
they are recognized as a fundamental characteristic of the cogni-
tive framework that guides behaviour (Vaske & Donnelly, 1999), 
and have been shown to be critical for the design of BC campaigns 
(e.g. Göckeritz et al., 2010) as well as for informing conservation 
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management decisions (Glikman et al., 2019). Moreover, beliefs have 
been directly observed to influence health-seeking behaviours in 
Cambodia, for example, in accepting as truth that the female body 
is hot during the post-partum period, and selecting relevant treat-
ments according to this belief (White, 2002, 2004).

We focused on understanding the trustworthiness of both 
communication channels and potential messengers because this is 
a key factor mediating their potential effectiveness (Ambler, 1997; 
Andaleeb, 1995; Geyskens et al., 1998). Understanding the level of 
trust regarding potential key messengers as well as trust in informa-
tion channels allows us to identify who should deliver the message 
during the BC intervention and through which channel it should be 
delivered (e.g. de Lange et al., 2019). This is a key part of ensuring 
that our message not only reaches the target audience but is sa-
lient enough to be noticed and acted upon (Geyskens et al., 1998; 
Johnstone & Lindh, 2018). Our overall goal was to use all of this in-
formation to adopt an evidence-driven process to identify the lo-
cation(s) where a BC intervention had the most potential to benefit 
wild bear populations.

2  | METHODS

To obtain a full picture of bear bile use, we opted for a mixed methods 
approach of qualitative and quantitative interviews, to gain breadth 
(i.e. an understanding of overall patterns) and depth (i.e. context and 
explanation for patterns seen; Rust et al., 2017). We also designed 
the study to, as much as possible, reflect the key factors influencing 
use of wildlife in Cambodia, such as urbanity and accessibility.

In this study, we conducted research in key provinces and at 
specific communes within the province (Figure 1 below), (n house-
holds for quantitative = 4,512; n individuals for qualitative = 132). 
The results were obtained during two phases of data collection. 

The first phase was in 2016–2017, with the specialized question-
ing techniques (SQTs) portion of these results published in Davis 
et al. (2019). These results are included again to allow for a compar-
ison with the SQT results from the second phase of data collection 
that occurred from 2018 to 2019. Additionally, consumer research 
information such as beliefs has not previously been published from 
the 2016 to 2017 data collection. However, as the survey instru-
ments used were not identical across all sites, not all data are avail-
able across all sites.

2.1 | Study sites

Eight socio-economically and geographically distinct areas were 
chosen for the data collection presented in this study: Phnom Penh 
City; Stung Treng; Preah Vihear; Siem Reap; Mondulkiri; and Pursat, 
Koh Kong and Kampong Speu (collectively referred to here as the 
Cardamom Mountains; Figure 1). From 2016 to 2017, data were col-
lected in Phnom Penh, Stung Treng, Pursat, Koh Kong, and Kampong 
Speu. These sites were chosen to represent the spectrum of rural 
(around the Central Cardamom Mountains National Park), semi-rural 
(in Stung Treng provincial capital and immediate surroundings) and 
urban (in Phnom Penh Capital City). From 2018 to 2019, data were 
collected at Stung Treng and Pursat again, as well as Preah Vihear, 
Siem Reap, Mondulkiri. All five sites in the 2018–2019 phase were 
chosen due to their proximity to protected areas and international 
border crossings [i.e. areas with potentially high levels of wildlife 
trade (Heinrich et al., 2020)].

The specific communes chosen in the 2018–2019 data collec-
tion phase are represented below in Figure 1. Two communes were 
chosen at each study site. The communes' demographic and physical 
characteristics, which were used to select them, can be found in the 
Supporting Information (Section 1, Tables 1.1 and 1.2).

F I G U R E  1   Map of Cambodia, with 
study provinces highlighted in yellow, 
and the specific communes where we 
sampled highlighted in brown (2016–2017 
data collection) and grey (2018–2019 
data collection; Map created by J. Stacy-
Dawes). Note: Sampling locales are not 
indicated in Phnom Penh as the sampling 
done in 2016–2017 was constrained 
solely to public parks, and was not chosen 
by commune
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2.2 | Survey instruments

The quantitative survey employed in 2016–2017 used a question-
naire containing 29 closed-ended questions (Supporting Information, 
Section 2), whereas the 2018–2019 initiative used a questionnaire 
containing 21 closed questions (Supporting Information, Section 3). 
Both instruments were administered as face-to-face structured in-
terviews, to ensure that questions were understood and answered 
fully. The survey instruments were prepared in English, translated to 
Khmer and back-translated to English by a professional translation 
service. The back translations were crosschecked against the origi-
nal English and modifications made to the wording as necessary to 
ensure accuracy and clarity. The survey instruments were pre-tested 
in Phnom Penh, with any necessary adjustments made. Specifically, 
such adjustments were minor modifications to the specific wording 
used.

In both the 2016–2017 and 2018–2019 questionnaire, respon-
dents were asked demographic information about themselves (e.g. 
age, commune of residence, ethnic group). In addition, we asked 
respondents about their use of medicines in the past 12 months 
(for the 2016–2017 phase) and 6 months (the 2018–2019 phase). 
Specifically, we asked whether they had used biomedicine, whether 
they had used traditional medicine and which they had used more. In 
both surveys, the subsequent set of questions were focused on the 
consumption behaviour for bear bile and gallbladder. We used the 
unmatched count technique (UCT) and nominative technique (NT) to 
discuss potentially sensitive topics. The penultimate set of questions 
for both questionnaires focused on beliefs towards bear part use 
and trust towards individuals and channels. These used five-point 
Likert-type scales (from strongly disagree to strongly agree) to mea-
sure levels of agreement with specific statements such as ‘The use of 
bear bile is an important part of your culture’. Full details of the sur-
vey structure and design can be found in the Supporting Information 
(Section 4).

We also conducted anonymous semi-structured interviews using 
a thoroughly tested guide (Supporting Information, Section 5) based 
on insights gained in Davis (2019). More details on the design of the 
instrument can be found in the Supporting Information (Section 
4). Respondents were all asked for their verbal consent, were told 
that interviews would be anonymous and that they could stop the 
interview at any point. Ethical approval for all of the instruments de-
tailed here (all three questionnaires) and for the full project's sam-
pling methods was obtained through the Miami University of Ohio's 
Internal Review Board (Protocol Number FWA00023676).

2.3 | Sampling method

In 2016–2017, within the selected provinces, sample districts were 
chosen based on the number of households present in order to en-
sure that the relatively large sample sizes required for UCT were 
attainable with a reasonable proportion of the population (i.e. 25% 
of the households surveyed). Communes were further divided into 

randomly selected streets where the survey team would carry out 
interviews. In both phases of data collection, each research assis-
tant walked different streets each day, and surveyed every fourth 
household on their left. This sampling was used due to the scat-
tered distribution of households and to reach our target sample 
size in rural areas. One person in each household was surveyed, 
and all respondents were over 18. Male/female respondents were 
alternated.

Qualitative interviews were performed in 2018–2019 exclu-
sively, in the same communes as where the quantitative data collec-
tion occurred. Interviews were conducted by the same survey team 
that performed the quantitative interviews. Every member of the 
survey team was female, which facilitated discussing topics such as 
bear bile for post-partum ailments (e.g. Davis, 2019). Respondents 
were chosen from distinct categories due to being either a poten-
tial consumer group (e.g. older women, women using bear parts 
after pregnancy) and/or being perceived to have the ability to in-
fluence others (e.g. monks, pharmacists/biomedical professionals, 
traditional Khmer practitioners, village/commune chiefs and older 
women). Analysis of 2016–2017 data, prior research (Davis, 2019) 
and the suggestions of the Cambodian research team identified 
these categories as having a higher prevalence of use and/or as 
being particular influential in the community. The subjects were 
chosen either directly (e.g. speaking with the village chief) or 
through snowball sampling. Because this method was reliant on 
individuals' social connections, in some communes, every target 
group may not have been hit. However, in every province, every 
target group was sampled.

2.4 | Data analysis

2.4.1 | Quantitative

All data were analysed using R (R Core Team, 2020) and all figures 
were created using the package ggplot2 (Wickham, 2016). 95% con-
fidence intervals were calculated for every prevalence estimate. 
Binomial generalized linear models (GLMs) were created to explore 
the directly reported use of bear bile/gallbladder across the entire 
sample (n = 4,512, and eight provinces). A full model was created 
with bear bile use over time as the dependent variable and key de-
mographics as the independent variables, specifically gender, age, 
education, ethnicity, religion and province. A variable of age-squared 
was also used, to explore the possible parabolic effect of age [i.e. use 
of bear bile accelerating with age (e.g. O’Brien et al., 2013)]. We also 
ran a Bayesian MCMC regression analysis on the unmatched count 
technique (UCT) data, to try to identify consumer characteristics, 
using the ‘list’ package (Blair & Imai, 2010). Likert-type scales were 
treated as continuous variables, as they can have ‘approximately 
normal’ distribution when they have five or more response catego-
ries (Vaske, 2008). We also performed a standard chi-squared test 
on the level of trust each study site (2018–2019) had in a region/
country's medicine, also using R (R Core Team, 2020).
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2.4.2 | Qualitative

Interview results were collated into an Excel document, to facilitate 
exploration of the interviewee statements. Observable patterns 
in shared beliefs, motivations and/or behaviours were identified 
within the quantitative analysis and formulated into working hy-
potheses, and the qualitative data were subsequently interrogated 
through deductive analysis to test the quantitatively identified 
hypotheses (e.g. Bernard, 2017). This was done for each province. 
Additionally, as the sampling process for the qualitative results was 
structured to capture certain characteristics, the sample size for 
each separate group was low for each province; thus, we gener-
ally did not search for comparative patterns within specific groups 
such as village chiefs; instead, we looked for broad themes such 
as distrust in traditional Chinese medicine within the sample. This 
follows the standard anthropological procedure of exploring what 
is considered ‘rational’ or common according to individuals within 
an area (Lambert & McKevitt, 2002). Yet, as the sampling size was 
small for each province for the qualitative interviews, we have 

refrained from marking these data as indicative of the province as 
a whole.

3  | RESULTS

3.1 | Demographic characteristics of participants

In our quantitative surveys, we interviewed 4,512 respondents 
across eight provinces. The respondents were predominantly Khmer  
and Buddhist, and on average 10 years older than the actual popula-
tion of Cambodia (Table 1; National Institute of Statistics & Ministry 
of Planning, 2019). This is a reflection of the sampling protocol, 
where only adults above the age of 18 were surveyed. Across the 
entire sample, the most common formal education level was ‘None’ 
at 27%. The most well-educated participants were in Phnom Penh, 
with the most common education level a bachelor's degree (33%).

The most ethnically diverse sample site was Stung Treng, with 
Khmer individuals comprising 68% of the sample (Table 1). The most 

TA B L E  1   Demographics of the sample for the quantitative data collection (n = 4,512)

Gender ratio 
(M:F)

Age range, 
average, 
median

Most common 
education level

Most commonly held 
religion

Percent 
Khmera 

Average and  
median time lived  
in the study area  
(in years)b 

Site

All
(n = 4,512)

48:52 18–92
37
34

None (27%) Buddhism (88%) 78% N/A

Stung Treng
(n = 1,044)

47:53 18–78
38
35

Primary school 
(24%)

Buddhism (87%) 68% 26
25

Phnom Penh
(n = 650)

50:50 18–86
30
26

Bachelors (33%) Buddhism (92%) 78% 13
7

Pursat
(n = 604)

47:53 18–92
38
36

None (37%) Buddhism (95%) 81% 15
12

Mondulkiri
(n = 567)

46:54 18–83
35
32

None (44%) Buddhism (71%) 54% N/A

Koh Kong
(n = 121)

54:46 18–75
39
36

Part of primary 
school (44%)

Buddhism (86%) 79% 22
20

Kampong Speu
(n = 325)

50:50 18–80
36
33

Part of primary 
school (53%)

Buddhism (65.5%) 81% 31
30

Siem Reap
(n = 599)

47:53 18–84
39
37

Primary school 
(35%)

Buddhism (98%) 94% N/A

Preah Vihear
(n = 602)

48:52 18–85
39
37

None (43%) Buddhism (97%) 96% N/A

aSpecifically, individuals who identify exclusively as Khmer (excluding individuals who identify as e.g. Khmer–Chinese). 
bOnly data from 2016 collected and reported. 
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homogenous site was Preah Vihear at 96% Khmer. Buddhism was 
highest in Siem Reap (98%), and lowest in Kampong Speu (65.5%). 
Individuals who were not Buddhist primarily practiced ancestor 
spirit worship in the Kampong Speu sample (32%).

Respondents from the quantitative 2016–2017 phase had 
lived longest in Kampong Speu of the other areas where data were 
collected, and had lived the least amount of time in Phnom Penh 
(Table 1). As Phnom Penh is an urban and fast-developing area that 
draws in individuals to work from the provinces (e.g. Miyashita 
et al., 2019), this was expected. Nonetheless, as most respondents 
had lived 1+ years in Phnom Penh and the other areas sampled, this 
question was removed in the 2018–2019 quantitative phase.

We qualitatively interviewed a total of 132 individuals in the five 
data collection sites in 2018–2019 (Table 2). Due to this sampling 
distribution, the average age skewed high in the sample. The old-
est sample was Pursat, with a median age of 60, and the youngest 
was Siem Reap, with a median of 35 years. In Pursat, there was also 
a considerable gender imbalance due to a greater number of male 
monks having been interviewed.

Individuals from our qualitative sample were more likely to have 
come from external areas in Mondulkiri, although the majority of 
the sample was still long-term residents/natives (Table 2). In Stung 
Treng, the largest percent of interviewees were native to the prov-
ince. Stung Treng was also less strongly Khmer, with a substantial 
Khmer–Lao population (n = 10/33, 30%).

3.2 | Beliefs about use of bear products

We investigated the beliefs of our sample so that we had greater 
insight into what influences individuals in Cambodia to buy and use 
bear bile. We found that two of the belief statements we investi-
gated had high variability between our study sites, while the two 
other belief statements were largely consistent across sites. With the 
exception of Stung Treng and Phnom Penh, residents consistently 
strongly disagreed with the statement that ‘It is easy to find places 
to buy bear bile/gallbladder’ (Figure 2). For the three other beliefs 
investigated, agreement was more variable between sites (Figure 2). 
For the statement ‘Bear bile/bear gallbladder has medicinal value’, 
the sites with the strongest agreement were Pursat, Koh Kong and 
Kampong Speu, all of which encompass the Central Cardamom 
Mountains National Park (Figure 2).

Beliefs were most variable for the statement ‘There are effective 
medicinal alternatives to bear bile’ (Figure 2). Respondents in Siem 
Reap and Preah Vihear were most likely to disagree with this state-
ment, while individuals in Phnom Penh and the Cardamom Mountains 
(Pursat, Koh Kong and Kampong Speu) were most likely to agree. 
The variability of these beliefs was also reflected in the qualitative 
data. Although respondents agreed with the statement that bear 
bile/gallbladder is medicine, the individuals who were interviewed 
qualitatively in all sites often did not know the specific ailments for 
which bear bile/gallbladder could be used, and by extension, would 

Gender ratio 
(M:F)

Age range, 
average, 
median

Percent 
Khmera 

Percent of 
respondents who had 
spent most of their life 
in the study area

Site

All
(n = 132)

58:42 19–86
47
48

77% 79%

Mondulkiri
(n = 24)

50:50 22–85
48
48

92% 58%

Preah Vihear
(n = 31)

55:45 24–86
50
52

90% 74%

Pursat
(n = 22)

77:23 23 - 77
53
60

77% 95%

Siem Reap
(n = 22)

59:41 24–70
39
35

68% 77%

Stung Treng
(n = 33)

52:48 19–78
44
42

61% 91%

aThat is, individuals who stated their ethnicity as only ‘Khmer’, rather than ‘Khmer–Chinese’. Ten 
other ethnic identifications were represented at a less prevalent level. In order of individuals 
they were: Khmer–Lao (total n for all sites = 11); Khmer–Chinese (total n = 10); Khmer–Chinese–
Vietnamese (total n = 2); Khmer–Cham (Islamic minority; total n = 1); Khmer–French (total n = 1); 
Khmer–Kouy (total n = 1); Khmer–Lao–Tum Poun (minority; total n = 1); Khmer-Por (minority; total 
n = 1); Vietnamese (total n = 1); Bunong (total n = 1). 

TA B L E  2   Demographics of the sample 
for the qualitative interviews (n = 132)
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be less likely to know what alternatives might exist to treat specific 
ailments. For example, in Pursat, over half of the respondents inter-
viewed (total n = 23) stated that they did not know what bear bile/
gallbladder could be specifically used for (n = 15). One respondent, a 
68-year-old male commune chief stated:

Bear gallbladder, but I don't know what it is used for. 
I also don't know the price, I just know that it was 
sold…like gold. Bear bone, but I don't know what ill-
nesses it is used for

However, some women interviewed in Pursat were more knowl-
edgeable about how bear bile is used (n = 5 women in total, n = 3 
knew about bear bile), with a 77-year-old Khmer–Chinese woman 
saying:

- Bear gallbladder: Dry it and when we want to use, 
we just use needle to place small piece in wine or hot 
water. It is used for curing many illnesses, and good 
for women who just gave birth to a child because 
it can help her quickly heal the wound and recover 
well.

- Bear bone: I don't know how to use it, but the 
Chinese ethnic related person mostly buys it.

- Skin and claws: I don't know how to use and what 
kind of illnesses it is used for.

A 42-year-old Khmer woman, also in Pursat, who had used bear bile 
for treating post-partum ailments stated:

In traditional Khmer medicine, the bear parts are 
used:

- Bear gallbladder is soaked in wine or hot water. It 
matches to cold related illnesses.

- Paws are soaked in wine to use for joint pain illnesses.

I use bear gallbladder wine after I gave my child birth 
recently to help me with chasing the blood in my 
uterus and cleaning it, and help to reduce the leg/
hand pain. I drink 2 to 3 coffee cups every day. About 
nearly 10 years ago, my husband hunted it from the 
forest in Rokat Mountain; it was a bear that have 
heart sign on the chest. We ate the meat and dried 
the gallbladder and shared to others.

‘The use of bear bile/bear gallbladder is an important part of my 
culture’ had more consistent beliefs across the country, with substan-
tial overlap. Individuals in Phnom Penh were most likely to agree with 
the statement, while individuals in Preah Vihear were most likely to 
disagree, when quantitatively interviewed. For the qualitative inter-
views in Preah Vihear, however, individuals did not answer either way 
for whether they believed bear bile was part of their culture. In the 
interview sample of 31 individuals total, n = 4 individuals believed bear 

F I G U R E  2   Beliefs of the samples at all eight sites where data were collected between 2016 and 2019 (Stung Treng: n = 403; Phnom 
Penh: n = 650; Pursat: n = 605; Mondulkiri: n = 567; Koh Kong: n = 121; Kampong Speu: n = 325; Siem Reap: n = 600; Preah Vihear: 
n = 601). Sites were ordered according roughly to highest agreement with the statements provided. The data were treated as continuous to 
gain an average estimate per site
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bile use is part of Khmer culture, n = 6 believed it is not, and n = 21 had 
no answer either way.

The pattern of general disagreement found in Preah Vihear with 
bear bile being part of Khmer culture could be on a spectrum be-
tween neutrality to disagreement. Disagreeing individuals' beliefs 
may be exemplified by the rather strident statement made by a 
60-year-old male commune chief, when asked whether he believed 
the use of bear bile is part of Khmer culture:

We perceive as people who destroy the natural re-
sources [as] not thoughtful because the bears are 
rare and are being conserved. If they can use the 
bears, they are probably the powerful people be-
cause the bears are strong and expensive. In cur-
rent society, those who use bears are hated because 
they destroy natural resources as now people want 
to take care of and conserve the wildlife for the next 
generation.

However, the theme of ambivalence and/or passive acceptance 
may be found in the statement of a 33-year-old monk in Preah Vihear, 
who said the opposite:

… people here do not mind if someone uses bear organs 
because traditional Khmer medicines are still popular.

Although in other sections of the interview, the monk admitted 
that he did not know much about traditional medicine (TM), and spe-
cifically how people used it in Preah Vihear.

Individuals from our qualitative sample were more likely to dis-
cuss use of bear products and how bear products are used in Stung 
Treng (48.5%, n = 16/33), compared to the other three sites studied 
(Mondulkiri: 37.5%, n = 9/24; Pursat: 36%, n = 8/22; Preah Vihear: 
10%, n = 3/31; Siem Reap 32%, n = 7/22). However, despite the 
comparative ubiquity of bear bile in Stung Treng compared to other 
sites, accessibility still seemed to be perceived as relatively limited, 
as exemplified by this quote from a 47-year-old male Khmer province 
administrator in Stung Treng:

Most people here just use a little bit.

- I think that users are mostly the rich people.

- It would be good to have it since it can treat the 
illnesses.

- but it's very difficult to find bear bile and also, the 
trading needs to be done in secret.

In addition, among the discussions in Stung Treng around bear bile, 
responses that could be characterized as cautiously accepting of bear 
bile could be found, as with the stated belief of a 24-year-old Khmer–
Lao monk:

I think that some are good and some are bad [reasons],

- Those who kill wild animals just for the self's bene-
fits are not good because wild animals are rare and if 
they only need it for treatment then why they don't 
go to hospital instead.

- If killing wild animals to save a lot of people/import-
ant people in society, it is exceptional case.

And the statement from this 60-year-old male Khmer village chief:

If we think about this kind of person by our religion, 
it's sin to kill any animals. But if we [are] thinking 
through people's regular life, it is just normal thing 
to use animals because people use it to cure their ill-
nesses since they get sick. So killing any animals is [a] 
good thing because it could save human life.

This contrasted to individuals from similar demographic strata in 
Preah Vihear, who did not discuss bear part use, and were likely to 
also have negative views of use. Across Cambodia, there can there-
fore be divergent, stated beliefs, even among relatively equal demo-
graphic groups of younger monks and older male village/commune 
chiefs.

3.3 | Trust in information, healthcare and peers

We collected data on trusted groups in the 2018–2019 data collec-
tion. Across five sites, among the categories provided, biomedical 
practitioners are the most trusted group, as measured through the 
percent of the sample that stated they ‘strongly trusted’ and ‘trusted’ 
the group. Close family is the second most trusted group. Traditional 
Chinese Medicine (TCM) practitioners are the least trusted group, 
according to the percent of responses for ‘distrust’ and ‘completely 
distrust’ (Figure 3). The next least trusted group, after TCM practi-
tioners, was monks and religious leaders.

We also collected data on the level of trust individuals had in 
a medicine originating from various countries/regions. Across the 
sample (n = 2,571), medicine from Europe was the most trusted, 
with 68% of individuals either trusting or completely trusting medi-
cine originating there. This was followed by the United States (56%), 
Cambodia (54%), Thailand (45%), China (20%) and Vietnam (7%). 
In Preah Vihear and Pursat, this pattern of trust was slightly dif-
ferent, with medicine from Cambodia trusted more than medicine 
from the United States (Preah Vihear: 57% and 48%, respectively; 
Pursat: 56% and 48%). However, there was no significant difference 
between sites in trust in a country/region's medicine (X = 16.77, 
df = 20, p = 0.67).

This was supported by the qualitative results, with over half 
the sample either distrusting TCM (24%, n = 32/132) or consider-
ing the entire practice a total unknown (48.5%, n = 64/132). One 
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individual interviewed who distrusted TCM stated that those who 
used only TCM were ‘narrow-minded’ and ‘lack[ing] in knowledge’. 
One pharmacist in Siem Reap went so far as to state that TCM users 
are ‘nasty’ and ‘stubborn’. She identified as Khmer–Chinese her-
self; however, in Cambodia, it is relatively common for individuals 
to be Khmer–Chinese yet to not identify in any way with Chinese 
culture, beyond celebration of Chinese New Year (and this generally 
is practiced more by business people than the ‘average’ Cambodian; 
Davis, 2019). In addition, Cambodian biomedicine pharmacists inter-
viewed stated across sites that neither themselves nor any of their 
peers prescribed wildlife products, although the possibility of deceit 
cannot be discounted.

We also investigated trust in information sources (Figure 4). 
Individuals in Preah Vihear and Siem Reap were generally less trusting 
of information sources, while individuals in Stung Treng were gener-
ally most trusting. Across sites, the most trusted information source, 
among the options provided, was TV, followed by the radio and news-
papers. Social media were the least trusted information source.

3.4 | Bear bile consumption prevalence

Bear bile consumption prevalence estimates vary between sites, 
questioning techniques and time frames. When individuals were 

F I G U R E  3   Level of trust the sample in each site holds for each category of individual (total n = 2,571). Note: We used ‘scientific medicine 
practitioner’ in translations of the data, when referring to biomedical practitioners

F I G U R E  4   Level of trust the sample 
in each site holds for each information 
source (total n = 2,571)
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asked about use of bear bile over the course of their life, the 
highest estimate (estimated through nominative technique (NT)) 
was nearly 50% prevalence, in Pursat, with the lowest estimate 
being just over 0% for Phnom Penh, when estimated with di-
rect questioning (DQ; Figure 5a). For a time frame of 12 months, 
the highest level of use was estimated at being about 25% of 
the sample (with significant variability) for unmatched count 
technique (UCT) in Koh Kong, and the lowest estimate at 0% 
in neighbouring Kampong Speu Province (although this result 
likely indicated that substantial deceit occurred in the sample; 
Figure 5a).

For the shorter time frame of 6 months, the highest estimated 
prevalence of use was approximately 10% in Pursat, with the lowest 
prevalence estimate of use at 0% in Mondulkiri and Siem Reap, as 
calculated through UCT (Figure 5b).

Direct questioning (DQ) generally yielded lower prevalence 
estimates, across time frames and sites. Under the 6-month time 
frame (Figure 5a), Stung Treng had the highest prevalence of con-
sumption. Under the 12-month time frame/all of life (Figure 5b) 
Koh Kong/Pursat (near the Cardamom Mountains) generally ap-
peared to have the highest prevalence of use. The confidence 

intervals can also be found in tables in the Supporting Information 
(Section 6).

We found that bear bile was used for fevers, and confirmed prior 
research that found the use of bear bile for pregnancy and post- 
partum ailments (Davis et al., 2020). For example, a 50-year-old 
Khmer woman in Preah Vihear said:

People swallow bear gallbladders to cure fever and to 
gain energy.

A 34-year-old Khmer monk in Siem Reap supported her statement:

Gallbladder is combined with coconut water to cure 
the fever.

While a 55-year-old Khmer man in Pursat stated:

Bear gallbladder: they soak it with wine, use as 
tonic, help for body pain, for early mother it can help 
them to be more stronger and more energy, and for 
post-partum women related illnesses.

F I G U R E  5   Confidence intervals were calculated from the standard error of the prevalence estimates for bear bile/gallbladder use in 
Cambodia, and compared between questioning techniques and sites, throughout all data collection years from 2016 (n = 1,938) to 2019 
(n = 2,571). Two different time frames for bear bile consumption were used between data collection years, with Figure 5a a time frame 
of 6 months, and Figure 5b a time frame of 12 months for direct questioning (DQ) and unmatched count technique (UCT), and all of an 
individual's life, for nominative technique (NT). Sites are ordered with ALL first, followed in order by the site with the highest identified 
prevalence of consumption, across techniques
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A 70-year-old Khmer–Chinese woman in Siem Reap expanded on 
the use of bear bile/gallbladder for fever and post-partum ailments, 
saying:

Bear gallbladder is used for treating postpartum com-
plications, diphtheria and fever for elderly people. 
Usage: To rub it off with rice water and soak in alco-
hol. I used it during my postpartum period by taking 
one teaspoon at one time.

Only two individuals in the qualitative sample (1.5%) stated that 
bear bile conferred ‘energy’, which in Khmer can also be a term used 
to denote ‘strength-giving’. Here, the specific translation in Khmer 
was bear bile used as a ‘tonic’. Tonics are medicinal products, usu-
ally liquids, that provide ‘general’ health benefits (e.g. Drury, 2011). 
Tonics are not as widely used in Cambodia as in other countries, 
such as Vietnam (Davis, 2019), and our results reflect this dispar-
ity in medicinal systems, and how bear bile is used in each country 
(Drury, 2011).

3.5 | Consumer profiles

Respondents in Preah Vihear and Siem Reap were significantly less 
likely to admit to using bear bile, while respondents in Stung Treng 
were significantly more likely to admit to using bear bile (Table 3, 
significant results reported). Across sites, the likelihood of using bear 
bile increased with age. There were no significant differences in use 
across Cambodia for the variables of education, ethnicity, gender 
and religion.

A GLM was run with the UCT data, using the ‘list’ package (Blair 
& Imai, 2010); however, this is not reported as the standard errors 
were infinite and the estimates were very low for every parameter, 
indicating that differences in consumer demographics, when mea-
sured through UCT, are very low.

4  | DISCUSSION

Generally, studies of this size and across a range of geographic and 
rural/urban areas would be expected to reveal diverse consumption 
patterns (Fa et al., 2009; Van Vilet et al., 2015). Our sampling strategy 
included potentially influential factors such as proximity to borders 
(e.g. Stung Treng near Laos and Vietnam) and protected areas [e.g. 
Srepok Wildlife Sanctuary (Phan & Gray, 2010)]. These factors, in 
turn, could influence who was using bear products and why. However, 
despite our study sites' variability, we found relatively minor differ-
ences in consumer characteristics for bear bile consumption, includ-
ing motivations, attitudes and prevalence. According to the GLMs, 
consumption of bear bile does not differ between genders, although 
age does have an effect on increasing bear bile consumption (Table 3).

Beliefs about whether bear bile is medicinally effective were 
most variable across sites (Figure 2). In the Cardamom Mountains 
area of Pursat, Kampong Speu and Koh Kong, individuals largely 
agreed that bear bile was medicinally effective, while individuals in 
Siem Reap and Preah Vihear were more likely to be ambivalent, tip-
ping into disagreement. From the qualitative results, it is apparent 
that there are certainly individuals who believe in bear bile's medic-
inal efficacy in both sites; however, the broad pattern of belief is 
clearly more inclined to the opposite.

Siem Reap and Preah Vihear respondents were also most hes-
itant to agree that bear bile is part of Khmer culture. This could 
be tied in with a general desire to verbally distance themselves 
from use of bear bile, or a genuine lack of strong belief in bear 
bile's place in Khmer culture. A lower prevalence of use in both 
areas may act to decrease perception of bear bile use as a ‘Khmer 
act’, versus areas such as Stung Treng where use is more common 
and thus individuals will have seen other Khmer using bear bile. 
Finally, bear bile/gallbladder is clearly relatively difficult to obtain 
in Cambodia, considering the consistency in beliefs across sites 
that it is not readily accessible. This could be due to legality con-
cerns limiting open trading of bile/gallbladder, and/or an overall 
lack of availability of the product. Although there are currently no 
estimates of bear population status in Cambodia, it is likely that 
bear populations are fragmented and declining (Gray et al., 2017). 
This represents a possible ‘turning point’ where individuals either 
abandon medicinal use of bear bile in favour of biomedical and/
or herbal alternatives, or turn to other, more accessible wildlife. 
It is therefore of general importance to keep monitoring trends 
in the consumption of bear products and other wildlife medicine 
products in Cambodia.

We also found that key messengers were similarly trusted across 
sites, indicating that using the same human motivators such as bio-
medical doctors can be effective in bear bile demand reduction 
campaigns across Cambodia. In addition, to ensure that BC mes-
sages can be communicated via trustworthy channels (e.g. Veríssimo 
et al., 2018), we investigated four information sources for their level 
of credibility across the five sites where we collected data in 2018–
2019. BC campaigns could increase their efficacy by using more 
credible channels such as TV, over social media, which we found to 

TA B L E  3   Generalized linear model (GLM) output of significant 
variables determining use of bear bile, across eight provinces 
in Cambodia. The full model can be found in the Supporting 
Information (Section 7). The independent variable of bear bile use 
was binary. The dependent variables of age and age squared were 
continuous. All other variables were categorical factors. Gender 
was kept factorial and categorical (i.e. ‘Male’ and ‘Female’) to ensure 
greater consistency in the model

Variable Estimate SE z-value p-value

Province

Preah Vihear −2.602 5.679e−01 −4.581 4.62e−06***

Siem Reap −1.902 0.444 −4.285 1.83e−05***

Stung Treng 0.497 −0.247 2.014 0.044*

Age 0.007 0.003 2.581 0.010*

Notes: Null deviance: 2,060.6 on 4,510 degrees of freedom; Residual 
deviance: 1,706 on 4,429 degrees of freedom; AIC: 1,870. 
*p < 0.05. ***p < 0.001. 
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be the least trusted communication channel; however, TV is gener-
ally more expensive and less targeted than social media (Danaher 
& Dagger, 2013; Pfeiffer & Zinnbauer, 2010) and TV access is still 
relatively poor in some rural areas of Cambodia, where electricity is 
challenging to acquire (Han et al., 2020 and Shyu, 2020).

The use of bear bile was significantly less prevalent in Preah 
Vihear and Siem Reap, as supported by the GLM (Table 3) and 
Figure 5, while our finding that Stung Treng individuals are using 
bear bile at a higher rate than other areas in Cambodia (Figure 5) 
corroborates both the GLM (Table 3) and previous estimates (Davis 
et al., 2019). The actual use of bear bile, as measured through di-
rect questioning (DQ) and unmatched count technique (UCT) and 
nominative technique (NT), had very low measured prevalence in the 
span of 6 months. In our 2016–2017 data collection, we can estimate 
with UCT that the true prevalence of bear bile use over an individ-
ual's lifetime is likely around 15% of the sample. In our 2018–2019 
estimation across sites, UCT indicated that the prevalence could be 
as low as zero individuals consuming bear bile in the time frame of 
6 months. Our triangulation of NT and DQ, however, support the 
possibility that across sites the estimated level of bear bile use within 
6 months is about 5%. This reflects previous findings that use of bear 
bile in Cambodia, although common over time, is a relatively rare oc-
currence when considered even at the annual scale, since it is most 
often utilized in specific and traumatic incidents such as poor health 
following pregnancy (Davis et al., 2020), and/or to treat bruising and 
broken bones after a traffic accident (Davis, 2019). Therefore, the 
use of bear bile will more generally reflect the prevalence of trau-
matic incidents interacting with propensity to use.

4.1 | Moving towards behaviour change

Using the behavioural insights detailed above to inform a BC strat-
egy means defining the area of focus. Those areas with higher prev-
alence are commonly seen as more desirable as they are perceived 
as having more potential for change. This is based on the diffusion of 
innovation theory where one would expect a small proportion of any 
community to be resistant to the uptake of any new practice (Mascia 
& Mills, 2018). Stung Treng is a strong candidate site for an initial 
intervention, as it had high prevalence estimates in both phases of 
data collection (Figure 5) while having the highest perceived avail-
ability of bear bile (Figure 2). The lack of strong regional differences 
in bear bile consumption means that there is potential for taking this 
BC strategy to other locations if it is successful in Stung Treng. Yet, 
there is belief in Stung Treng, although weak, on the value of bear 
bile as medicine, alongside a neutral belief around the existence of 
substitutes, which means that there will be potentially important 
barriers to overcome in terms of influencing consumers. This will 
have to be done in a culturally sensitive way, particularly as there 
is a perceived link between bear bile use and local Khmer culture. 
One option would be to avoid any negative messaging around bear 
bile, focusing instead on positive messaging around alternatives, for 
example, focusing on biomedicine, as biomedical practitioners have 

the trust of the large majority of inhabitants, being second only to 
close family friends.

This strategy together with the lack of a strong demographic pro-
file associated with bear bile use would mean that the campaign's 
target audience would be segmented based on the groups that have 
had the medical conditions for which bear bile is most often used, in 
particular women who have recently given birth and those individ-
uals who have suffered from physical trauma, for example, as result 
of traffic accidents or falls. This strategy would also avoid focusing 
on bear bile explicitly, therefore avoiding the risk of inadvertently 
promoting bear bile use by increasing the saliency of the product in 
the minds of those exposed to campaign messaging. This particularly 
is a risk as the overall prevalence of the use of bear bile is understood 
to be small in absolute terms.

5  | CONCLUSION

Influencing human behaviour is challenging because behavioural 
outcomes are determined by a large number of factors that can 
change across time and space. If behaviour change interventions are 
to have a reasonable probability of success, we need to understand 
the context around the behaviours we are hoping to influence. In this 
context, comprehensive consumer research, which focuses on un-
derstanding the motivations of consumers and their characteristics, 
as well as the most effective way for communicating the message, 
will become all the more important.

Implementing behaviour change interventions without a solid 
understanding of your target audience raises ethical questions. This 
is because a lack of understanding of the drivers of a behaviour in-
creases the chances of unintended outcomes, some of which may be 
the opposite of the change we are trying to achieve. Moreover, these 
interventions are also more likely to use resources ineffectively, a 
waste that a field as underfunded as biodiversity conservation in 
general (Waldron et al., 2013), and demand reduction more specifi-
cally, cannot afford (Wright et al., 2016). Behaviour change interven-
tions are therefore an area where the evidence revolution discussed 
in the conservation literature (Sutherland et al., 2004) for more than 
a decade needs to be brought to fruition if we are to have any chance 
at all of driving the societal-scale changes in behaviour needed to 
mitigate the illegal wildlife trade.
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