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Abstract

The COVID-19 pandemic has accelerated efforts to engage critically with

forest-adjacent, rural, communities who rely on wildlife. We interviewed

109 hunters of wildlife across Vietnam, Cambodia, and Laos regarding the

effect the COVID-19 pandemic has had on them, as well as within their com-

munities. We found that “negative economic impacts” was a prevalent theme

due to loss of employment, rising prices, and restrictions on trade resulting

from city-wide lockdowns, factory closures, and border closures. In Vietnam,

hunting was stated to have increased as young men returned to their villages;

however, in Vietnam and Cambodia trade in wildlife was believed to have

decreased due to the inability of middlemen traders to travel easily. Our results

from Laos illustrated general economic cost, but otherwise no impact of

COVID-19 on hunting and trade in wildlife. Here, we show the complex

impacts of a pandemic, with contextually specific conservation positives (such

as decreased trade), and conservation negatives (such as increased hunting to

supplement loss of employment). We illustrate the importance of establishing

sustainable, non-wildlife-dependent livelihoods within rural communities, to

mitigate hunting and the potential for disease transmission, and the value in

engaging with hunters to understand locally and spatially specific trends in

global conservation challenges.
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1 | INTRODUCTION

In March 2020, the spread of the SARS-CoV-2 virus
(hereafter COVID-19) was declared a global pandemic by
the World Health Organization (Cucinotta et al., 2020).

The COVID-19 pandemic has accelerated efforts to
engage critically with a OneHealth approach that reduces
the risk of other zoonotic, emerging infectious diseases
by placing human health and ecosystem resilience at the
forefront of conservation policy and interventions
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(e.g., Decaro et al., 2020; Watsa and Wildlife Disease Sur-
veillance Focus Group, 2020). As part of this approach,
regulation of human intrusion into natural spaces, such
as reductions in hunting, are critical to wildlife and
human health (e.g., Wolfe et al., 2005). However, the
COVID-19 pandemic appears to have resulted in an
increase of hunting globally, as rural communities were
forced into forest resource utilization and subsistence as
a result of unemployment and city-wide lockdowns
(Bates et al., 2021; Gibbons et al., 2021; Koju et al., 2021;
Lappan et al., 2020; Roe et al., 2020).

Although the animal origins of the virus are still
unknown, early reports indicated that pangolins (Mani-
dae spp.)—a highly traded and consumed taxon
(e.g., Nijman & Shepherd, 2021)—may have been the
intermediate host of SARS-CoV-2 that facilitated virus
transmission to humans (Liu et al., 2020). Following this
revelation, as well as initial reports that the virus was
connected to a wildlife market in Wuhan, China, and
other countries implemented sweeping wildlife consump-
tion bans (Huang et al., 2021). While evidence exists that
wildlife consumption bans alone are not sufficient (Booth
et al., 2021), they appear to be having success in decreas-
ing consumption in some countries (e.g., Gibbons
et al., 2021). As an alternative to consumption bans, One-
Health approaches emphasize wildlife management mea-
sures that take into account rural and disenfranchised
communities through more thoughtful, community-
based approaches that have long-term viability (Berrian
et al., 2018). Understanding and engaging with commu-
nities who are at the forefront of emerging infectious dis-
eases and global health is critical for effective
conservation management strategies. This includes
engaging with hunters of wildlife in global biodiversity
and emerging infectious disease hotspots such as South-
east Asia (e.g., Coker et al., 2011; Duffy et al., 2016).
While many non-governmental organizations (NGOs) in
Southeast Asia work within protected areas and around
forest-adjacent communities, there are to our knowledge
very few studies to date that present evidence on the
motivations, values, and beliefs of hunters themselves.
This lack of evidence and the need to better understand
the drivers of rapid biodiversity decline, particularly in
the Southeast Asian region, encouraged us to conduct
this study.

We interviewed 109 confirmed hunters from
Vietnam, Cambodia, and Laos, with one of the aims
being to understand the impact of COVID-19 on hunting
and trading wildlife. This is part of a broader study to
improve understanding of hunting in the region, from
the perspective of hunters. The legal landscape of hunt-
ing is complex in all three countries. In Cambodia, the

hunting of endangered and rare wildlife is fully prohib-
ited, and all wildlife are protected within protected areas
(including “special public areas”); however, hunting of
unprotected species for subsistence and according to
indigenous custom is allowed, even within protected
areas. (Royal Government of Cambodia, 2002; Royal
Government of Cambodia, 2007; Royal Government of
Cambodia, 2008). To do so requires permission from
local Forestry Administration authorities (Royal Gov-
ernment of Cambodia, 2002; Royal Government of Cam-
bodia, 2007; Royal Government of Cambodia, 2008), but
both authorities and local officials are rarely aware that
this provision exists; consequently, hunting around and
within protected areas is frequently illegal because no
permission has been received (T. Lim, pers. obs.). In
Laos, hunting of rare species is prohibited, but hunting
for subsistence is allowed (National Assembly, 2007);
however, it is commonly believed by Lao nationals
(including enforcement and government officials) that
all forms of hunting are prohibited (Singh, 2008, 2010).
In Vietnam, hunting is prohibited in “strictly protected”
areas (Law No. 20/2008/QH12 on Biodiversity), and all
animals on Appendix II of CITES, as well as those iden-
tified as endangered and rare, are illegal to hunt
(Criminal Code No.100/2015/QH13). In recognition of
this complexity across our three study countries, we will
use the term “hunting” rather than “poaching” through-
out the article. Most of our data was collected within
20 km of protected areas, which are theoretically pro-
tected from all forms of hunting according to all three
countries' laws. Yet, since it can be unclear which areas
are considered “strictly protected” in each country, it is
possible that some of the hunting activities we noted in
our sample were fully legal according to the local
legislations.

Theoretically, we can expect that the effects of the
pandemic will be to reduce, increase, and/or have no
effect on hunting. It is possible that all three effects could
occur within even a small geographic area, dependent on
specific factors such as the economic resilience of a vil-
lage, relationship with enforcement bodies, localized lim-
itations on movement (such as those implemented
during the COVID-19 pandemic), etc. This complex land-
scape of both positive and negative effects has been iden-
tified on a global scale (Bates et al., 2021). Here, we
investigate the effect of the COVID-19 pandemic on
hunting (and wildlife trade) at a fine scale, within three
forest-adjacent communities in Vietnam, Cambodia, and
Laos—three countries that lie within a global biodiversity
hotspot, and hotspot for emerging infectious disease.
Based on these results, we suggest potential areas where
conservation interventions might be successful in
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aligning with OneHealth goals of conserving the health
and viability of wildlife and humankind.

2 | METHODS

2.1 | Study sites and timeframe

In Vietnam, we interviewed hunters adjacent to Pu Mat
National Park, Pu Huong Nature Reserve and Pu Hoat
Nature Reserve in the Western Nghe An Biosphere
Reserve, Nghe An Province (Figure 2). In Cambodia, we
interviewed hunters adjacent to the Central Cardamom
Mountains National Park, in Kampong Speu and Koh
Kong Provinces (Figure 1). In Laos, hunters were inter-
viewed around Nam Et-Phou Louey National Protected
Area, in Houaphan Province (Figure 2). Sites were cho-
sen according to where the research team in each country
had previously conducted research and built connections
and trust (e.g., Davis et al., 2019; Viollaz et al., 2022), as
well as the communities' proximity to protected areas. All
study villages were within 20 km of a protected area in
Laos: in Cambodia, all villages were within protected

area boundaries; and in Vietnam, all villages were within
10 km of a protected area.

In Cambodia, Laos, and Vietnam, the majority of the
populations live in rural areas where limited livelihood
opportunities create incentives for rural–urban migration.
Internal migrants constitute significant proportions of the
populations. Remittances are typically sent by the migrant
to support the daily living cost of family members left
behind who often rely on subsistence agriculture, as well
as non-timber forest products (NTFP) (UNESCO, 2018). In
Cambodia and Vietnam, rural–urban migrants tend to be
better educated than family members staying behind and
are drawn to urban employment opportunities in the gar-
ment, construction, tourist, transportation, and service
industries (UNESCO, 2018). In Laos, the majority of inter-
nal migrants are women from Northern provinces seeking
work in the garment sector (UNESCO, 2018).

We interviewed 18 hunters in Cambodia, from
12 villages across five districts. We interviewed
50 hunters in Vietnam from 26 villages, in one district.
In Laos, we interviewed 41 hunters from 24 villages, in
four districts. In Vietnam, hunters were interviewed
between June and November 2020. In Cambodia,

FIGURE 1 Map of the study sites in Cambodia. Study villages are not indicated to protect the identities of the respondents.
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hunters were interviewed between September 2020 and
February 2021. In Laos, hunters were interviewed
between March and July 2021.

2.2 | Sampling

Hunters were chosen according to snowball sampling.
Initial contact was made with the local village chiefs in
each area, and the chiefs referred hunters, who then
referred other hunters they knew of in the village.

2.3 | Survey instrument

In a semi-structured interview, we asked the hunters an ini-
tial open-ended question: “The recent outbreak of COVID-19
virus affected many aspects of life. Did it have any impact on
hunting in this area?” If hunters were not sure how to
answer, we would ask them the following prompt ques-
tions: “Were there any changes in hunting or trade in wildlife
in general or any specific species? What changed and why?”.
Due to the open-ended conversational nature of this

question, it was assumed that respondents would not per-
ceive this question to be particularly sensitive since many
forms of hunting are legal in all three countries; respon-
dents could choose how much and which information to
provide.

The initial question was asked as part of a longer, semi-
structured interview designed to investigate hunting and
trade of large fauna in forest-adjacent communities in all
three countries (Davis et al., in prep.). At the end of the inter-
view, interviewers and note-takers were asked to record their
perceptions of the interview, specifically: physical context
(e.g. whether the respondent was alone, where the interview
took place, whether alcoholic drinks were involved), respon-
dent manner, and potential respondent secretiveness, which
could contribute to overall sensitivity bias.

The survey instrument was administered by inter-
viewers in each study site. The interviewers were highly
trained (i.e., had participated in at least two trainings in
interview technique and protocol) and in Vietnam and
Cambodia, had practical field experience conducting
hundreds of interviews. All interviewers could fluently
speak the dominant language of each country they were
conducting interviews in, and in some cases could also

FIGURE 2 Map of the study sites, for Vietnam and Laos. Study villages are not indicated to protect the identities of the respondents.
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speak other languages spoken in the villages where inter-
views were performed, such as Hmong and Tai.

2.4 | Analysis

Interview data were written in the national language of
the country or in local languages (such as Hmong) by the
interviewers, and translated to English by members of
the research team with fluency in both languages per
study site. Since these researchers were embedded in the
data collection process, they could provide further clarifi-
cation on connotation and meaning for responses, where
necessary (described in further detail below). Analysis
occurred after all interviews were completed. Hand-
written notes were scanned, typed, and translated, with
files saved into a shared, invitation-only, encrypted
online folder. The data from Cambodia and Laos was
coded by the lead author. The data from Vietnam was
coded by co-author Marielle Castaneda, and reviewed by
the lead author after the Cambodia and Laos thematic
reports (discussed in more detail below) were created and
codes had been established. This enabled the lead author
to compare these identified codes with the codes in
Vietnam and where appropriate, adjust the codes to bet-
ter align with those created for Cambodia and Laos, so as
to limit inter-coder unreliability.

In the first round of coding, the lead author and co-
author Marielle Castaneda read through each individual
response, and directly color-coded according to an identi-
fied theme within the response; for example, responses
referring to “rising prices” were be coded as “economic”
and after the first round of coding, grouped into a “com-
mon idea” (i.e., a theme [e.g. Cresswell, 2013;
Elliott, 2018]) of “economic hardship”. At this time, ques-
tions and comments were also compiled by the lead
author and co-author Marielle Castaneda, to be asked
and presented to the entire research team (discussed
below). Following this initial round of coding, the coding
team would create a thematic document, which would
begin as a collation of the codes into broad themes
according to the frequency of the response, including rel-
evant quotes. This would entail a second round of review,
with consultation between written interpretation of the
broad themes, available literature, and the specific, iden-
tified codes. Sometimes, this would result in adjustment
of the codes to refine responses into more specific
themes. This process followed the definition of thematic
analysis given by Braun and Clarke (2006), as an active
process by the analyzer to reflect “reality” as well as an
investigation into the societal constructs, physical factors,
geographic factors, national factors, and other factors that
support this reality. Importantly, this is an initial study

and represents an investigation into a bounded and
potentially unique event.

Following this second round of review, individual dis-
cussions were conducted with the author team, and
where appropriate, experts involved in the project in an
advisory capacity. These discussions involved questions
about specific word connotation, physical context of the
communities which may have influenced the responses,
specific societal and physical context of specific responses
(where appropriate), knowledge about government activi-
ties, anecdotal observations pertaining to the themes, and
reflective insights from members of the author team,
according to their lived experiences.

Beyond the two specific rounds of data coding, and
group discussions following these second rounds, the lead
author continually consulted and reflected on the data as
part of an iterative process, particularly when refining
the thematic reports in preparation for this article. Fol-
lowing this country-specific analysis process, the lead
author compared thematic reports among countries, and
then repeated the second stage of coding, whereby the
thematic report and codes were consulted in tandem and
iteratively, with adjustments made where appropriate.
Through this iterative process, thematic saturation was
reached, both for within-country themes, and for the
between-country themes.

The potential secretiveness of the respondents was
recorded for the full interviews conducted, by the inter-
viewer and note-taker in conference. Sensitivity was
expected since the respondents could potentially discuss
illegal activities during the full interview conversations
(e.g. Blair et al., 2020). The level of sensitivity to ques-
tions, and by extension potential deceit within the full
interview, was determined by noting when respondents
kept silent for certain questions, or changed the topic, or
looked uncomfortable, or looked away (or some combina-
tion of all of the above). Sensitivity was generally recorded
as an aggregate for the full interview, but was sometimes
connected to specific questions. Sensitivity was determined
exclusively by the interviewers, although the coders did
confer with the interviewers in circumstances where more
clarification on potential respondent secretiveness was
needed. Figure 2 was created in R version 4.1.1 (R Core
Team, 2022), using the tidyverse system of packages
(Wickham et al., 2019), including ggplot2 and dplyr. The
code to create the figure can be found in Data S1.

2.5 | Ethics and ethical approval

Respondents were informed that the interviews were
anonymous and that they could decline to answer or end
the interview at any time. The research assistants stated
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the scope of the interview, and the rights of the respon-
dents. The interview did not proceed unless the respon-
dent gave verbal consent. Because hunting can be illegal
depending on where it occurs, and what is being hunted,
we took significant precautions to ensure the safety of the
respondents. This involved gaining specific approval from
a village authority, generally the village leader. If the vil-
lage leader was concerned that our interviews might be
harmful for the villagers, s/he would deny permission to
interview in that community. To further ensure trust
between researchers and respondents, we approached vil-
lage leaders with whom we had built relationships over
the course of previous iterations of fieldwork.

The research team is composed of four women and
three men. Of the women, we are American of European
descent, American of Philippine descent, Cambodian of
Khmer descent, and Italian of Eastern European descent.
Of the men, we are Irish of Irish descent, Cambodian of
Khmer descent, and Vietnamese of Kinh descent. Four
members of the author team are employed by conserva-
tion organizations. One author is a student and indepen-
dent researcher, one is a researcher at a scientific
institution in Europe, and one is a professor at a univer-
sity in Vietnam. We are frequent collaborators who
share the position that illegal and/or unsustainable
hunting is incontrovertibly damaging to biodiversity,
ecosystem health, and human health in Southeast Asia.
We also share the position that Southeast Asian commu-
nities must be key participants in the process of reduc-
ing hunting practices. Available knowledge will be
shared with local communities, and any conservation
action perpetrated to reduce hunting will both place
importance on the livelihood and rights of forest-
adjacent communities, and will be co-created with the
communities. Research assistants employed in all three
countries were nationals of the respective country in
which the interview took place, spoke the majority lan-
guage and in some cases specific ethnically-linked
language(s), and in many cases, shared their heritage
with the communities.

For the purposes of risk mitigation, all physical data
are kept securely in locked cabinets on site in each coun-
try. All virtual data are kept securely online, accessible
only through invitation and individual passwords. While
blanket permission was granted for conducting the work
by government entities in Cambodia and Laos, govern-
ment officials were not permitted to join the interviews,
nor did we share specifics about which villages interviews
were conducted in. We obtained ethical approval for the
study from Miami University of Ohio Institutional
Review Board, #02106e.

We followed all local COVID requirements for social
distancing, gathering in groups, mask-wearing, and travel.

The risk to respondents (and researchers) was low during
the interview time periods. Generally, all three countries
were successful at isolating any cases of COVID-19
quickly, prior to Omicron. As a result, all three countries
were largely “open”, particularly in the rural areas where
we conducted interviews. As noted by our participants,
rural areas hardly noticed any effect of restrictions for
much of the early years of the pandemic. In addition, most
interviews took place outside, which will also have mini-
mized the risk of possible transmission.

3 | RESULTS

All hunters interviewed were male. In Vietnam, hunters
(n = 50) were from the Tai, Hmong, and Tay Poong eth-
nic minority groups. In Cambodia, hunters (n = 18) were
predominantly Khmer, although one individual was
Khmer-Chinese, and one was Khmer-Thai.1 In Laos,
hunters (n = 41) were Khmu, Hmong, and Lao.

3.1 | Study context: National COVID-19
trends

During data collection, Vietnam saw the biggest spike in
cases (Figure 3), and continual cases throughout that
period. Hanoi and the surrounding provinces were espe-
cially affected by strict governmental measures to contain
the virus, which included the disbarment of Chinese
nationals (many of whom operate or are employed at fac-
tories in Vietnam) (e.g. Hoang, 2019), strict limitation of
travel into the country, and limits on social gatherings
(e.g., Nguyen et al., 2021). Due to the combined force of
these measures, many factories operating in Vietnam
closed, and other economic opportunities were also
limited.

Similar measures were implemented in Cambodia
and Laos (Flower & Marks, 2021; Tatum, 2021). These
policies will have also impacted economic opportunities
in both countries due to these countries' reliance on
international (and particularly inter-regional) trade
(e.g. Green, 2021; Tran & Suhardiman, 2020). These
impacts (in the context of hunting and wildlife trade) are
discussed at greater length below for each country.

3.2 | Broad thematic categories between
countries

Four broad themes were found in the data: economic
impact within communities, change to community hunt-
ing patterns, impact on illegal wildlife trade, and
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generalized COVID-19 impact (Table 1). From these, we
identified six specific themes, and one connected theme.
Individuals from all three countries reported economic
impact. However, respondents in Cambodia and Laos also
asserted that there was no general impact of COVID-19.
In Vietnam, change to hunting patterns and the impact of
COVID-19 on illegal wildlife trade were both identified
broad themes.

3.3 | Data context: sensitivity bias

In Cambodia, three individuals (17%, n = 18) did not
appear to answer truthfully about their own actions dur-
ing the complete interview, while two other individuals
in Cambodia answered openly about their own actions,
but refused to talk about the actions of others out of fear
of incriminating those individuals without their explicit

FIGURE 3 Daily COVID-19 cases in all three countries, with red dashed lines indicating the start and end dates of the sampling effort

in each country. In Vietnam, a spike occurred shortly after sampling began. In Cambodia, cases began to marginally rise as sampling

finished, and in Laos a small spike occurred midway through, followed by a larger spike at the end of the sampling effort. The relatively low

number of cases in each country prior to data collection is indicative of the strict restriction put in place to prevent the spread of COVID-19

in those countries. Figure created using data accessed from the WHO COVID-19 Dashboard (WHO COVID-19, 2021).

TABLE 1 Table of themes identified, moving (left to right) from the identified broad theme, sub themes, a connected theme (if

applicable), and the country/ies that the theme(s) were found in.

Broad theme Sub theme Connected theme Country

Economic impact within communities Loss of jobs due to pandemic restrictions Increased forest entry Vietnam

Cambodia

Increased prices Laos

Change to hunting patterns Increased hunting activity Vietnam

Impact on illegal wildlife trade Decreased illegal wildlife product trade Vietnam

Wildlife traders no longer coming to communities Cambodia

Generalized COVID-19 impact No impact Cambodia

Laos

Note: “Sub themes” are defined as being a detailed, directed theme, connected to each specific country. “Connected theme” here is defined as a sub theme
directly connected by the respondents to another sub theme, in contrast to parallel sub themes that were not directly connected to one another by the
respondents, such as “loss of jobs” and “increased prices”. Hence, the connected theme of “increased forest entry” is defined as such because it was explicitly
connected by respondents to the sub theme of “Loss of jobs due to pandemic restrictions”.
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permission. In Vietnam, seven respondents appeared to
be secretive when discussing hunting practices (14%,
n = 50). In Laos, four respondents (10%, n = 41) were
deemed to be secretive during the full interview. Within
some of these interviews, the research team noted partic-
ular questions where sensitivity to responding was noted.
However, the questions noted were specific to the hunt-
ing of large carnivores, rather than the question this
study is focused on (the impact of COVID-19 within
hunter communities and on wildlife hunting and trade).

3.4 | Vietnam

Responses regarding the impact of COVID-19 on wild-
life hunting and trade varied among the respondents in
Vietnam. Nearly half of the respondents (42%, n = 21)
noted an increase in hunting activity, 24% (n = 12)
stated that they were unaware of any impacts on hunt-
ing, while 18% (n = 9) perceived no impact on hunting.
Many of those who believed that the pandemic did not
have an impact on hunting, however, did mention an
impact on local wildlife trade. Specifically, 64%
(n = 34) of the respondents said that COVID-19 had led
to a decrease in frequency or increased difficulty in ille-
gal wildlife trading. For example, a 42-year-old Tai
farmer said, “The government bans so they [hunters]
don't go to the forest” as his response to our question
“The recent outbreak of COVID-19 virus affected many
aspects of life. Did it have any impact on hunting in this
area?” while a 50-year-old Tai farmer suggested that
trading decreased because general traffic decreased,
and therefore individuals were more likely to have their
vehicles checked. The assertion that enforcement offi-
cials were checking more often, and that this both had
impacted trade in wildlife and was a result of the pan-
demic, was mentioned by multiple individuals in the
sample.

Other notable impacts of COVID-19 included
increased visits to the local forest, lost jobs and work
opportunities, and an overall strain on quality of life.
Nearly half of the respondents (40%, n = 20) stated that
villagers began going into the forest more frequently
during the pandemic, specifically during the sanctioned
quarantine lockdown. Going to the forest more did not
necessarily constitute hunting specifically—two respon-
dents noted that people going into the forest more were
intending not to hunt, but to gather other forest products.
As a result of the overall governmental measures to con-
trol the spread of COVID-19, a cascade of local economic
consequences ensued. Companies and factories were
forced to close or shutdown, leaving many unemployed.
Consequently, many respondents attributed the increased

behavior of going into the forest to the villagers losing
their jobs and being out of work. In fact, 13 of the
17 respondents who stated that people had lost their jobs
due to the pandemic also said that people had started
going into the nearby forest (i.e., protected area) more.

“People who lost their jobs can go to the forest for
food or hunting [illegal]. They will go back to work only
if the quarantine is ended.”

• 55-year-old Tai farmer

Because of the pandemic, people who work far from
home now just stay at home and tend to go to the for-
est more.

• 67-year-old Tai farmer

[COVID-19] does not have any effect on hunting
because nowadays there are not many people hunting,
but it does affect going to the forest more (for taking
some forest products like bamboo shoots, honey, herbs).
Has an impact on trading wild animals because the forest
rangers are stricter.

• 60-year-old Tai farmer and head villager

However, one individual stated that COVID-19 did
not have an impact on local hunting behavior:

[COVID-19] does not affect much on people's life
because lack of them going to the forest (only few
hunters left). Trading is not as convenient as before
because of the transportation [barriers] during
COVID-19.

• 52-year-old Tai farmer

Thirty-percent (n = 15) of respondents stated that
they did not know or did not care whether the pan-
demic had any effect on local hunting simply because
they themselves were no longer hunting, therefore they
were unaware of the current local hunting activities.
Some respondents reported going to the forest more to
hunt for food or for money, while others reported going
to gather forest products (however, it was unspecified
whether these products were for personal use or for
financial gain). Although there was some variability in
the responses regarding impacts on hunting, a notable
consensus about the impacts on the ease of trading
wildlife emerged. A majority of respondents (64%,
n = 32) reported diminished or decreased trading of
local wildlife. Respondents listed restricted travel and
escalated enforcement by forest rangers as the two pri-
mary reasons for the increased difficulty—therefore
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decreased frequency—in illegal wildlife trading
activity.

Trading is less because of the travel restriction and
the forest rangers are stricter.

• 55-year-old Tai farmer

[COVID-19] has impacts on wild animals trading
because of travel restriction, they check people more often.

• 54-year-old Tay Poong agriculturist and former hunter

Interestingly, one respondent mentioned an impact
on local restaurants:

Trading is also decrease (the local restaurants do not
have much wild animal meat like they used to).

• 63-year-old Tai farmer

Prices for wildlife products were stated to have been
impacted by COVID-19. One respondent mentioned that
the prices of wildlife goods may have dropped, which
contradicted other respondents (such as the individual
quoted below) who stated that wildlife goods had become
more valuable.

[COVID-19] has a huge impact on people's life: every-
thing is more expensive, wild animals are expensive too.
More people go to the forest to hunt.

• 62-year-old Tai farmer

Impacts on the local wildlife populations were not
mentioned by any respondents, even when prompted.
Instead, wildlife were discussed in relation to their
marketability:

Yes, people lost their job; go to forest for food. There
were not any changes about any species, every animal
can be sold.

• 63-year-old Tai farmer

The final major theme that emerged from the responses
reflects a consequence of COVID-19 that encompassed
society at large—economic impacts. Thirty-six percent of
the respondents (n = 18) mentioned themselves or others
losing their jobs because of the pandemic. Although they
were only asked about impacts on hunting and wildlife
trade, several respondents explained that these other
pandemic-related effects were detrimental to their commu-
nity's economic viability and general well-being.

Their life is more tough because people cannot go to
work have to come back to the village.

• 50-year-old Tai farmer

3.5 | Cambodia

Responses were mixed regarding the impact of COVID-19
in Cambodia. Three respondents (17%) stated economic
impacts, with general goods becoming more expensive
(“prices have risen”) and unemployment rising. Another
theme also stated by three respondents (17%) was that
traders were no longer coming to the communities to pur-
chase wild animals and their products, as well as non-
timber forest products. One individual described a scenario
relating to pangolin (note that “before COVID-19” in the
quote refers to the time directly prior to March 2020, as dis-
cussed in the broader conversation around COVID-19
impacts):

Before COVID-19, 1 kg of pangolin was 500 USD. But
nowadays it has been decreasing to only 100,000 KHR
[�25 USD]. Because of covid the price of the wildmeat
has decreased. King cobra used to get 1 kg for 200 USD,
but now no one comes to buy. One district has one dealer
come to buy, but buy or sell he needs to do secretly
because authority will arrest. Then, the dealer continues
to sell to Vietnam because Vietnam has the ship to take
all kind of wildlife to China. Now, if there [is a] dealer,
they [hunters] will not tell you [referring to
interviewers].

• 85-year-old Khmer retired teacher

Another individual said:
No traders came to buy non-timber forest products,
recently because those people need to cross border from
Thailand to buy.

• 59-year-old Khmer-Thai farmer/logger

The inference of the comment being that the lock-
downs in Thailand and Cambodia had made land travel
more difficult between the two countries. Another
respondent in this theme described a scenario where he
actively created a barrier to traders and outside poachers
coming into the village, due to his fears of being arrested
by a wildlife law enforcement NGO working in the area:

As I know, it affected such as it reduced the number
of hunters because there has [been] no buyer, this
because [COVID19] impact on the people finance. There
have [been] no people com[ing] for order [wild] animals.
Last month there were people [hunter] came and asked
to stay at my house for trapping wildlife but I was afraid
of [arrest by forest authority] [so I ignored them], they
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are from Kandal province [approximately 2–3 h drive
away]. They wanted to catch diverse wildlife; they take
all what were caught. They will not use the normal snare
trap but they would use electric shock equipment. [Also],
as I heard that Pangolin contaminated Covid 19, it was
effect on the price of it.

• 54-year-old Khmer sub-village chief and soldier

Other responses within the broader sample were
more variable, and could not be easily classified into the
broader themes. One respondent (6%) said that he was
initially afraid of pangolin consumption in particular, but
changed his mind according to peer influence:

At first, I was afraid as I heard that it [COVID-19] is
transmitted by a pangolin, so that I dare not to eat it. But
according to the result from others hunters who have
eaten it, they have not any problems. Then, I bought it
and ate but I'm still normal.

• 65-year-old Khmer village chief

Another respondent (6%) described:
I just heard and knew from the news. It has no effect, we
live a normal life, but need to protect ourself by our-
selves. For those who go to the forest to collect non-
timber forest products, such as Krokor fruit or Rong resin
[a type of natural sealant], they still normally do because
it'll not be impact by the disease, we do it in only in our
community. No one came here to buy wildlife.

• 42-year-old Khmer teacher

One respondent (6%) said that he was indeed scared
of COVID-19 and specifically of eating wild meat. He said
“What they [other people] didn't see with their eyes, they
don't believe, [but] some reports said that it was transmit-
ted from pangolin.” Finally, a third of respondents (33%,
n = 6) cited no impact of COVID-19. Three respondents
(17%) were unsure of impacts, but two of those respon-
dents did speculate that there had been no change since
people still went into the forest and still ate wildlife meat.

3.6 | Laos

For Laos, the biggest impacts respondents identified
(49%, n = 20) were economic, specifically: (1) increase in
prices of general goods; and (2) barriers to transportation,
such as within-country and international travel bans. Of
the 41 respondents, seven (17%) stated that transporta-
tion had become difficult and prices had increased.
Another 32% (n = 13) agreed that prices increased, and

that life had become more economically challenging.
One respondent (57-year-old Hmong farmer) said that
not only had prices increased, but his family had also lost
income with his son having to return from working in
the city. Other reasons given ranged from an increase in
the price of goods from Vietnam, as well as a general
decline in income with no tourism. One individual
(30-year-old Khmu farmer) said that while product prices
had increased, he also believed that there had been no
effect on hunting because outbreaks were localized to cit-
ies rather than rural areas—i.e., rural areas unaffected by
COVID-19 did not have restrictions on local movement.

A fifth of respondents (22%, n = 9) said that they had
seen no effect from COVID-19. In particular, some
respondents stated that in their experience, hunters were
continuing to hunt and sell wildlife, although it is possi-
ble that this was only occurring locally. For example, at
one cluster of restaurants on the highway near the study
site, only one of five restaurants was not selling wildlife
meat at the time of the survey (B. Crudge, pers. obs.,
26 Feb 2021***). Although 17% (n = 7) of the respondents
speculated that hunters were unable to find any buyers
due to the border closures, one respondent said that
hunters would be able to find buyers if they “know the
police”. The third strongest theme (17%, n = 7) was belief
that due to the international border closures, access to
middlemen would have stopped for hunters, thus
decreasing impetus to supply wildlife. The final theme
(7%, n = 3) was personal impacts health and security,
i.e., concerns over the safety of family members and
themselves, coupled with observations about product
price increases. Finally, one individual fell outside of any
theme (2%, 35-year-old Hmong farmer) by agreeing that
hunting had become more challenging, but instead he
blamed the challenges on increased regulations against
hunting.

4 | DISCUSSION

We found evidence of the pandemic reducing trade
(Vietnam and Cambodia), increasing hunting (Vietnam),
and having no other effect (Cambodia and Laos). In
Vietnam, localized hunting was believed to have
increased, but the ability to trade wildlife products more
widely was believed to have decreased. We can infer that
hunting became more important for subsistence follow-
ing loss of jobs and economic opportunity, but less valu-
able for increasing one's economic stability via lucrative
rural-to-urban and/or international trade avenues. In
Cambodia, a reduction in wildlife trade was described,
but so was an absence of any impact of the COVID-19
pandemic. Hunting likely persisted at a “normal” level
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within the communities we conducted interviews in, but
the opportunities for (potentially) more lucrative rural-
to-urban and/or international trade were reduced. Within
the communities we interviewed, it appears that
Cambodia's strict border measures prohibited the “mid-
dlemen” traders who would ordinarily visit and purchase
wildlife.

Reduced opportunities for further income generation
compounds existing issues of poverty, which we observed in
Vietnam. While the hunting and consumption of wildlife
should be reduced, conservation interventions—particularly
enforcement—can become unethical in contexts where
additional food and/or income opportunities are scarce
(Ingram et al., 2021). Additionally, these results illustrate the
direct consequence of loss of urban economic opportunity
on local wildlife. The factories of Vietnam have negative
environmental effects (Hostovsky et al., 2010), but within
the complicated conservation issue of hunting and wildlife
trade they are an important factor in decreasing hunting
pressure. We can speculate that a lack of similar responses
in Cambodia and Laos reflect a lack of such alternative
employment for men; Cambodian factories have tended to
be female-dominated (e.g. Brickell et al., 2022), and Laos
lags behind both countries in industrialization
(Nakata, 2021). However, we also note that while increased
employment and economic stability are expected to improve
some conservation challenges such as direct hunting,
increased economic stability and by extension available
income can facilitate the use of wildlife, as seen in Vietnam
(e.g. Olmedo et al., 2022) and in China (Zhang & Yin, 2014).

Vietnam instituted a new directive in response to
COVID-19, with provisions for shutting down wildlife
markets and generally tackling pervasive wildlife con-
sumption within the country (Sardana and Fischer,
2021). This law made it into international media, and
was important within Vietnam for directly articulating
and codifying into law the link between wildlife con-
sumption and emerging infectious diseases. Possibly, this
could have resulted in increased awareness of such links,
but this did not manifest in our sample. By contrast, Laos
did not institute any such laws, and the country as a
whole stayed largely separate and isolated from the
impacts felt by more globalized countries, including
Vietnam (e.g. Flower & Marks, 2021). This “life as nor-
mal” reality within Laos may have barred prolonged
reflection on the links between wildlife consumption and
COVID-19. Despite these different national responses
and by extension an expectation that respondents in
Vietnam would be more expressive about COVID-19 and
wildlife consumption, direct concerns over contracting
COVID-19 from wild meat consumption were not
expressed in our samples in Vietnam or Laos. At a
national level Cambodia was somewhere in the “middle”

of both Vietnam and Laos, with no directive implemen-
ted to target wildlife consumption, but with clear eco-
nomic impacts of the virus (e.g. Grundy-Warr &
Lin, 2020). Yet despite our small sample, two respondents
in Cambodia expressed direct concerns with consuming
wildlife, explicitly linking this consumption with fears
over COVID-19. The respondents we interviewed in
Cambodia may have been more aware of the wildlife con-
sumption and emerging infectious disease link due to the
active presence of a local NGO within the area. Our
results may be representative of the NGO's localized
efforts to increase understanding of this link, which illus-
trates the importance of local networks and locally-based
organizations in spreading information, particularly
within rural communities (e.g. de Lange et al., 2019).

Our results from Cambodia also show that the restric-
tions of COVID-19 may have had a positive impact for
wildlife in creating barriers to international trade and
transportation; however, wild meat consumption and
hunting was reported to continue as normal within the
communities. While we did not find a theme of increased
hunting connected to the economic impacts of COVID-19
in Cambodia, other research in the country has pointed
to such a link (Gish et al., 2021). It's possible that our
sample size of 18 was too small to capture this effect. It is
also possible that we did not capture the effect of the pan-
demic on local economic stability. Our sampling occurred
between September 2020 to February 2021, just before
mass layoffs (as opposed to temporary unemployment)
occurred at the garment factories that many women (and
by extension, many households) across Cambodia rely on
(Brickell et al., 2022).

Transportation barriers were mentioned by respon-
dents in every country, although the strength and direc-
tion of this perceived impact varied. This variance may
have been due to specific, localized factors. For example,
respondents in Laos cited transportation barriers most
frequently, possibly because Laos is a transit country for
many goods, and heavily depends on inter-regional trade
in goods from neighboring countries such as Thailand
and Vietnam (e.g., Walker, 1999). However, a fifth of the
respondents in Laos noted no economic impact, which
may be a reflection of rural isolation that buffered global
economic impacts, and/or some form of self-sufficiency
in the villages of those respondents (i.e., little reliance on
external resources). Across the border in Vietnam, trans-
portation barriers were cited by a majority of the sample
as an impact of COVID-19, but not in relation (necessar-
ily) to the economy. These barriers were cited in relation
to wildlife trade, with perceived increased enforcement
causing greater challenges in easily transporting wildlife
out from the forest. It is possible that the perceived
greater enforcement of trafficking wildlife products out
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was a reflection of less traffic, and thereby, greater oppor-
tunity for enforcement officials to search the vehicles that
were passing through. This may have also caused traders
to become hesitant to attempt to illegally trade wildlife,
which could explain the additional noted difficulty in
finding wildlife buyers and sellers. It is also possible that
the perceived increases in enforcement were unrelated to
COVID-19, despite the beliefs of the respondents. These
barriers to the international illegal wildlife trade (IWT),
as well as within-country rural–urban IWT, may have the
benefit of providing a (temporary) decrease in the accessi-
bility of wildlife products within urban spaces. However,
this is not a long-term solution to the challenge of urban
wildlife consumption. Reducing demand is the most via-
ble, long-term intervention to halt the flow of wildlife
from protected areas (e.g. Veríssimo & Glikman, 2020).

Across all three countries, few respondents expressed
hesitation over their personal actions of hunting and con-
suming wildlife, or being in communities where such prac-
tices occur. Within interviews, respondents would justify
their practices according to their economic situation. In
Vietnam, the difficulty in maintaining income and the abil-
ity to afford daily necessities, such as food, was discussed
within the interviews. Economic difficulties can result in
increased hunting for subsistence purposes (e.g., Duffy
et al., 2016). Our results show that the COVID-19 pan-
demic initiated increased hunting by individuals affected in
Vietnam. While we did not find the same result in Laos
and Cambodia, we did note that hunting and wild meat
consumption were continuing. Taken as a whole, our
results demonstrate the fundamental OneHealth concept
that conservation, poverty, and human health are inextrica-
bly linked (e.g., Amuasi et al., 2020). Economic hardship
within rural communities such as those in Vietnam can
exacerbate the global issues of loss of biodiversity and the
emergence of infectious diseases.

Our results illustrate the importance of engaging
directly with illegal hunters themselves, to best understand
locally-specific complexities, challenges, and opportunities
(e.g., Duffy et al., 2016). Our results also show the chal-
lenges of conducting conservation when people's liveli-
hoods and well-being are directly involved. While
discouraging hunting and the consumption of wildlife is
necessary to limit the emergence of future infectious dis-
eases, a global pandemic places significant economic strain
on rural communities and can increase some communities'
need to rely on subsistence hunting. Strict enforcement
and penalization of hunting could be counter-productive
through exacerbating poverty and in turn, lessen the ability
of rural communities to withstand disease (Booth
et al., 2021). Instead, conservation organizations should be

aware of the role that subsistence hunting has in the liveli-
hoods of rural and/or impoverished communities, and
facilitate well-researched, participatory, and evaluated
shifts to more sustainable and healthy practices that benefit
the community, and the world (e.g., Booth et al., 2021).

4.1 | Limitations

In all three countries, some hunting practices are illegal.
As such, there may have been hesitation in our samples
over truthfully discussing the extent of hunting practices.
The level of sensitivity bias was similar across all three
countries, with 10–17% of respondents potentially giving
deceitful responses for particularly sensitive questions
within the entire interview. In addition, the sample in
Cambodia was much smaller than intended due to gen-
eral reluctance to be interviewed about hunting. We sus-
pect this is due to the concerted enforcement efforts of
NGOs working in the area. While hunting and wildlife
trade are certainly still going on in the area where we
conducted interviews, it is a more secretive practice due
to fear of repercussions. We cannot specifically identify
whether respondents were deceitful when discussing the
impact of COVID-19 on hunting practices in the area;
however, interview notes indicated deceit around those
questions in the interview that asked specifically about
hunting large carnivores (which are illegal to hunt in all
three countries), as well as the hunting actions of respon-
dents' peers, rather than the impact of COVID-19 on
hunting practices in the community.

We also recognize that with our results we cannot
identify the relationship between the impacts of COVID-
19 with actual hunting pressure (i.e., wildlife offtake). To
answer that question, a larger quantitative study would
need to be conducted that explores economic covariates
(such as unemployment, inflation, and barriers to inter-
national trade), along with relative animal take before
and after the COVID-19 pandemic.

5 | CONCLUSION

Our results are only a brief snapshot of the impact of
COVID-19 on forest-dependent individuals and commu-
nities. More research is necessary, ideally rural and urban
studies of consumption and economic viability, paired
with targeted questions assessing the individual and
community-level impact of the sweeping “wildlife ban”
policies instituted across China and Southeast Asia
(e.g., Roe et al., 2020). While a substantial number of
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individuals noted few impacts to their communities, the
economic impact of the pandemic was felt across all three
countries. Building resilience to pandemics necessitates
achieving human development goals, especially basic
economic security (Booth et al., 2021). Decentralizing
economic opportunities away from urban centers is one
strategy that could engender rural resilience and facilitate
efforts to reduce localized reliance on hunting for subsis-
tence and income.
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ENDNOTE
1 “Thai” differs slightly in the context of our respondents from
Cambodia and Vietnam, and is therefore marked by the slight dif-
ference in spelling. Thai refers to individuals living within and
near the modern Southeast Asian country of Thailand, who come
from the “Tai” ethnic group. The Tai ethnic group in Vietnam
shares cultural similarities with the “Thai”, but they migrated
from the area now known as Thailand several hundred years ago
(e.g., Keyes, 1995).
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