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Abstract: Human-wildlife conflict (HWC) negatively impacts both humans and wildlife. Attitudes of local residents have been critical
in promoting wildlife conservation. It is therefore necessary to understand the characteristics of HWC and identify influential factors on
attitudes towards conservation to implement conservation strategies efficiently. This research focused on features of human-elephant in-
teractions,  while  attitudes  and  values  regarding  the  small  population  of  Asian  elephants  (Elephas  maximus)  in  Nangunhe  National
Nature Reserve (NNR), Yunnan, China. The total of 327 valid questionnaires were gathered around the area where Asian elephants were
distributed. Logistic regression models were employed to analyze the correlations among five predictor variables (‘Area’, ‘Family size’,
‘Annual income’, ‘Quantity of family members in non-primary industries’ and ‘Experiencing loss or not’) and three response variables
(‘Attitude towards elephants’, ‘Perception of the values of elephants’ and ‘Attitude towards tourism development’). The study area was
densely forested with tea plants, rubber trees, corns and sugarcane. There, 25.99% of respondents reported the experience of human-ele-
phant conflict (HEC), with crop raiding and cash crop damages being the major conflict types. To demonstrate respect for elephants and
to mitigate HEC, a unique custom called ‘Giving tribute to elephants’ was developed long ago. Respondents’ township with an official
annual festival of ‘Giving Tribute to Elephants’ (odds ratio (OR) = 2.75, P = 1.73 × 10−6) and higher annual income (OR = 2.09, P =
5.45 × 10−5) significantly contributed to forming a more positive attitude towards elephants, whereas HEC itself have contributed to a
more negative attitude (OR = 0.50, P = 3.29 × 10−3). Therefore, we propose that: 1) reducing human-elephant conflict by testing mul-
tiple mitigation measures and adopting the most effective one of them; 2) enhancing local livelihoods through the development of ecolo-
gical products and ecotourism; and 3) preserving and developing the Wa culture in this region. The study area deserves more attention
and further research to explore and obtain endorsement from the public to achieve coexistence between human and wildlife.
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1　Introduction

Demand for food resources and spaces by both humans
and  wildlife  inevitably  results  in  competitions  between
these two,  which  may  lead  to  the  human-wildlife  con-

flict  (HWC)  (Hart  and  O’Connell-Rodwell,  2000;
Mukeka et al., 2019). Such conflicts not only bring eco-
nomic losses, but also may result in fatal injuries to loc-
al residents (Wang et al.,  2017; Han et al.,  2018; Bom-
bieri et al., 2019). Moreover, it poses a survival threat to
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wildlife and increases their stress levels, possibly influ-
encing their reproductive potentials (Tang et al.,  2020).
Without  appropriate  measures,  HWC  may  also  cause
negative  impressions  of  wildlife  and  lead  to  retaliatory
killings, thus  impeding  the  conservation  projects.  Be-
sides,  physical  competition  is  not  the  only  reason  why
HWC occurs and escalates. Attitudes and tolerances to-
wards wildlife vary among different cultures. Culturally-
based hostility to wildlife could lead to exaggerated conflict-
and  increased  aggression,  giving  rise  to  a  growth
in HWC (Dickman, 2010).

To mitigate HWC and promote wildlife conservation,
it is crucial to collect different advice from local people
(He  et  al.,  2011)  and  trace  the  fundamental  causes  of
HWC in specific regions (Nsonsi et al., 2018). A posit-
ive attitude has proved to help promote wildlife conser-
vation  (Bennett,  2016).  Poverty  alleviation  has  been
considered significant  in  addressing  this  kind  of  con-
flict  (Sampson  et  al.,  2019).  Income,  education  level,
gender  and  other  socio-demographic  factors  have  also
been identified as generating different attitudes towards
wildlife (de Pinho et al., 2014; Pant et al., 2016; Neupane
et al., 2017; van de Water and Matteson, 2018). However,
it  seems  that  attitudes  resulting  from  complex  causes
can not be fully explained by socio-demographic factors
commonly used in published studies (Kansky and Knight,
2014), especially when these same factors led to differ-
ent results in different regions. While Pant et al. did not
find a statistically significant relationship between attitudes
and damages caused by Asian elephants (Elephas max-
imus) in Nepal (Pant et al., 2016); a study conducted in
Indonesia argued  that  negative  attitudes  towards  ele-
phants  were  related  to  the  human-elephant  conflict
(HEC) (Suba et al., 2017). Given these studies above, it
becomes  possible  to  hypothesize  that  cultures  played  a
significant role in HWC, influencing human participants’
attitudes toward wildlife.

HEC has  been  common  in  Asian  elephant  distribu-
tion areas and has become a severe issue for local devel-
opment and elephant conservation. It is usually triggered
by  residents  and  elephants’ competition  for  food  and
habitat  (Hart  and  O’Connell-Rodwell,  2000).  Regions
closer to protected areas tended to run a greater  risk of
HEC (Chen et  al.,  2016; Naha et  al.,  2019). Most  con-
flicts have caused economic losses, such as crop raiding
and  damages  to  plantations  (Chen  et  al.,  2016; Pant  et
al., 2016; van de Water and Matteson, 2018; Dhakal and

Thapa,  2019).  Furthermore,  intensive  ones  may  pose
cultural  or  mental  influences  (Dhakal  &  Thapa,  2019);
passivity  was  often  a  feeling  experienced  when  facing
HEC. Standard methods adopted by human residents to
avoid  elephant-caused  damages  involved  the  hives,
ditches,  fences,  patrolling,  smells,  fires,  noises,  guards
and shootings, though they rarely showed any long-last-
ing  effects  (Nsonsi  et  al.,  2018; Dhakal  and  Thapa,
2019).  While  some  people  do  not  react  at  all  to  such
type  of  conflict  (Su  et  al.,  2020),  at  the  other  extreme,
retaliatory  killings  of  animals  by  poisonings,  electric
shocks  and  shootings  have  also  occurred  (Williams  et
al.,  2020).  Even if  people did not defend themselves in
such an extreme way, the faecal glucocorticoid metabol-
ite of elephants increased when they were driven off ag-
gressively by people (Vijayakrishnan et al., 2018) which
may also lead to elephants’ population decline (Tang et
al.,  2020).  Therefore,  it  is  critical  to  study the attitudes
towards elephants and find positive solutions to HECs.

Attitudes towards  elephants  are  determined  by  com-
plex factors like intelligence and emotion connections of
these species with humans. Averse opinions to elephant
conservation often come from negative experiences with
elephants. Additionally, people who benefited from ele-
phants are more likely to coexist with elephants friendly
(van  de  Water  and  Matteson,  2018). Increasing  aware-
ness and providing compensation may help reverse neg-
ative attitudes caused by previous conflicts, at least par-
tially  (Pant  et  al.,  2016).  Therefore,  when  considering
the complex issues  of  HEC, it  will  be  necessary to  un-
derstand how local people coexist with Asian elephants
and what their needs are in conflict cases, to take meas-
ures to ensure effective conservation of Asian elephants
and  promote  the  inheritance  of  an  environmentally
friendly culture.

The Asian  elephant  population  of  221–245 individu-
als in  China  consists  of  five  geographical  groups  di-
vided into class α and class β according to their genetic
characteristics  (Yang  and  Zhang,  2012; Zhang  et  al.,
2015).  Those  in  Nangunhe  National  Nature  Reserve
(NNR),  Yunnan,  China  are  of  class  β,  which  has  been
isolated  from  other  sub-populations  since  1997,  while
other wild  elephants  in  China  are  of  class  α,  respect-
ively  (Zhang,  2006; Yang  and  Zhang,  2012; Zhang  et
al., 2015). Their distribution area has shrunk in the past
four  decades  and  became  highly  fragmented  (Zhang  et
al.,  2015; Liu  et  al.,  2017).  Rubber  and  tea  plantations
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have substantially encroached on natural forests (Zhang
et al.,  2015; Liu et al.,  2017). While transportation net-
works have also resulted in wildlife’s habitat fragmenta-
tion, which aggravated the isolation of their small popu-
lations (Huang, et al., 2020). Some researches have been
conducted  in  Pu’er  and  Xishuangbanna  of  Yunnan
Province of China on the characteristics of HEC (Guo et
al.,  2012b; Yu and Tan,  2015; Chen,  et  al.,  2017),  risk
assessments and predictions (Li et al., 2018), compensa-
tions  (Chen  et  al.,  2013; Chen  et  al.,  2017)  and  other
factors influencing the local attitudes towards conserva-
tion.  Previous  studies  have  found  that  the  perceptions
and  attitudes  of  local  people  towards  Asian  elephants
were mainly influenced by their education levels, genders,
professions, human-elephant conflicts, and frequency of
encountering elephants (He et al., 2011; Su et al., 2020).

In the Nangunhe NNR and surroundings,  no specific
research  on  HEC  has  been  carried  out  yet.  When
formerly evaluated,  there  were  only  12  individual  ele-
phants in the Nangunhe NNR (Tang et al., 2019; Sun et
al.,  2021).  Meanwhile,  the  leading  ethnic  group  in  the
Nangunhe  NNR  and  surroundings,  Cangyuan  County
was  Wa  people.  Moreover,  both  the  human  and  Asian
elephant  demographics  have  been  quite  different  from
those  around  the  Asian  elephant  distribution  area  in
Xishuangbanna  and  Pu’er. It  remains  largely  unex-
plored about  how  local  people  could  coexist  with  ele-
phants in the Nangunhe NNR and surroundings. There-
fore, identifying the characteristics of HEC and its mit-
igation strategy  in  the  Nangunhe  NNR  and  surround-
ings  will  be  vital  to  ensure  the  long-term sustainability
of  the  small,  isolated population of  Asian elephants.  In
this study, we designed a questionnaire and interviewed
local  people  in  the  south-west  area  of  Nangunhe  NNR
and surroundings. Our objective was to reveal the status
of  HEC  and  local  culture  by  investigating  factors  that
may influence the attitudes of local people towards Asi-
an elephants,  alongside  conservation  of  tourism  devel-
opment,  in  order  to  make  proposals  for  local  people  to
better  coexist  with Asian elephants,  which would bring
positive effects on both local communities and the Asi-
an elephant population. 

2　Methods
 

2.1　Study area
The study area was located in the Banlao and Banhong

Townships,  where  the  Asian  elephant  is  distributed  in
the west area and surroundings of the Cangyuan part of
Nangunhe  National  Nature  Reserve  (WA-S-CNNNR)
(98°55′41″E–99°04′48″E, 23°11′16″N–23°19′34″N), Lin-
cang  City,  Yunnan  Province,  China.  It  has  an  altitude
between 640–1451 m. The region below 900 m is of sub-
humid monsoon climate in North tropical valley, which
is hot  and  dominated  by  latosols  with  strong  evapora-
tion. Main crops planted by local people were rice, corn,
banana  and  rubber,  with  chicken,  duck,  pig  and  cattle
being the primary livestock (Tang et al., 2015).

Information  about  Asian  elephants’ distribution re-
gion was extracted from the literature (Liu et al., 2016),
officers and rangers of Nangunhe NNR when determin-
ing our study area. The 32 settlements nearby or within
the distribution region of the Asian elephants (Liu et al.,
2016) were chosen to  conduct  interviews.  These settle-
ments belonged  to  seven  villages:  Shangbanlao,  Ying-
pan,  Xinzhai  and  Panang  of  Banlao  Township,  and
Mangku,  Nanban  and  Banhong  of  Banhong  Township.
The  settlements  visited  are  individually  marked  on
Fig. 1.  The two areas (Banlao and Banhong Township)
differed in the extent of tourism development and festiv-
al  celebrations,  which  encouraged  us  to  investigate
whether  there  were  differences  in  the  attitudes  of  the
local people  regarding  elephants  and  we,  therefore,  in-
corporated  ‘Area’ as  a  predictor  variable  in  our  data
analysis. 

2.2　Investigation steps
The  questionnaire,  which  categorized  family  as  a  unit,
was divided into three parts: basic information, status of
HEC  with  attitude  towards  conservation  and  resource
utilization. In the basic information part, questions were
issued  about  participants’ ethnic  groups,  family  size,
family annual income, family members’ quantity in non-
primary  industries  (primary  industries  include  crop-
plantation,  forestry,  animal  husbandry  and  fishery),
main  crops  cultivated,  and  primary  livestock  raised.  In
the HEC part,  respondents  were asked if  they had seen
wild  Asian  elephants  in  the  past  three  years  and  what
kind of  conflict  arose  from  encountering  Asian  ele-
phants. Respondents were also inquired if they had used
any  methods  to  avoid  or  reduce  their  losses  caused  by
conflicts with Asian elephants. If the answer was ‘yes’,
respondents  were  then  asked  to  further  explain  the
methods they had adopted and other methods they con-
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sidered adequate. In the part regarding attitudes towards
conservation and  utilization,  we  investigated  respond-
ents’ perceptions towards  Asian  elephants  and  the  de-
velopments of tourism, and what values they perceive in
elephants.

The interviews were conducted in October 2018 when
researchers  were  divided  into  two  groups.  Each  group
was  assigned  with  a  local  ranger  to  help  explain  the
questionnaire  to  local  people  in  their  local  dialect.  The
number  of  families  interviewed  was  dependent  on  the
size of the settlement being concerned. If the settlement
was a regular rural group (administrative unit in China),
we  would  interview  10  families  unless  there  were  not
enough ones  at  home.  If  the  settlement  was  incorpor-
ated  by  multiple  groups  with  a  greater  population  than
one  regular  group,  we  would  interview  11–20  families
there. Respondents were chosen randomly and each one
completed a questionnaire. Many people were unable to
finish  the  questionnaire  independently  due to  illiteracy,
in which case the researchers  would read out  the ques-
tions with the interpretation of rangers for better under-
standing. Researchers  also  communicated  more  casu-
ally with  respondents,  which  provided  more  informa-
tion  on  what  they  experienced  and  their  customs.  New
options would  be  added  when  respondents  gave  an-
swers not initially listed in the preset options.

A total of 328 questionnaires were retrieved after the
interviews,  among  which  327  were  considered  valid.
There  were  178  valid  questionnaires  from  Banlao
Township  and  149  valid  questionnaires  from  Banhong
Township, respectively. 

2.3　Data analysis
Data were logged into Excel 2003 and organized for fur-
ther analysis in R (R Core Team, 2019). Family annual
income, quantity of family members in non-primary in-
dustries, attitudes towards elephants, perceptions of ele-
phants’ values and  attitude  towards  tourism  develop-
ment  were  listed  in  a  rank from low to  high (Table  1).
The rank for positive part of ‘Attitude towards elephants’
was  based  on  how voluntary  the  attitude  was,  and  was
according to respondents’ reason about their positive at-
titude towards  elephants.  In  our  interviews,  we  ques-
tioned ‘Why do you think elephants are good?’ when re-
spondents said  they  have  positive  attitude  towards  ele-
phants.  We  found  the  culturally-motivated  respondents
introduced  their  cultures  first  and  told  us  the  positive
meanings brought by elephants, while some only attrib-
uted to  the  government  and  the  laws  protecting  ele-
phants,  hence  these  animals  must  be  good.  Therefore,
we  ranked  a  lower  value  for  those  positive  attitudes
based on a sense of legal enforcement than those based
on cultural  values.  We  ranked  the  highest  score  to  an-
other positive attitude that referred to the feeling of love
towards elephants,  without  obligation from culture  val-
ues or regulations from law.

Pearson’s  Chi-squared  test  was  used  in  R  (R  Core
Team, 2019) to examine the relationship among ‘Area’,
‘Family  size’,  ‘Annual  income’ ,  ‘Quantity  of  family
members  in  non-primary  industries’ and  ‘Experiencing
loss or not’, which all have a significant correlation with
one another (Table 2), indicating that they were not as-
sembled by the same variable combination.  A group of
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Fig. 1    Location of interviewed settlements in the west area and surroundings of the Cangyuan part of Nangunhe National Nature Re-
serve, Yunnan, China
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16  logistic  regression  models  was  then  applied,  each
model employing either the zero model or one of the 15
variable  combinations  (Table  3). There  were  three  re-
sponse variables: ‘Attitude towards elephants’, ‘Percep-
tion  of  the  values  of  elephants’,  and  ‘Attitude  towards
tourism development’.

We  used  package  ‘MASS’ (Venables  and  Ripley,
2002) in R (R Core Team, 2019) to establish 16 Ordinal
Logistic Regression Models (OLRM) for each response

variable.  These  included  models  with  the  15  variable
combinations  and  a  zero  model.  The  package  ‘brant’
(Schlegel  and  Steenbergen,  2020)  was  used  to  test  if
each model met the parallel regression assumption, and
if OLRM was suitable for the models that did (Zhao et
al.,  2009).  ‘Parallel  regression  assumption  holds’ were
accepted if the P-value for the omnibus test was higher
than 0.05.

Models  that  met  the  parallel  regression  assumption

 
Table 1    The assigned items, options and ranks in the questionnaire for human-elephant interactions in the west area and surroundings
of the Cangyuan part of Nangunhe National Nature Reserve, Yunnan, China
 

Item Option Rank
Family annual income <10000 yuan (RMB) (< 1511.17 US$) 1

10000–50000 yuan (1511.17–7555.84 US$) 2

50000−100000 yuan (7555.84–15111.68 US$) 3

>100000 yuan (> 15111.68 US$) 4

Quantity of family members in non-
primary industries

0 0

1 1

2 2

>2 3

Attitude towards elephants Very bad (hate elephants and cannot endure to coexist) 1

Bad (dislike elephants but can tolerate the coexistence) 2

Somewhat bad (have average attitude towards elephants but think they have no value) 3

Neutral 4

Reasonably good (be willing to conserve elephants for being law-abiding) 5

Good (consider elephants as holy and auspicious animals because of the culture rather than from powerful
influences like the government and the laws)

6

Very good (would like to protect elephants from the heart without any other influence) 7

Perception of the values of elephants No value 1

Existence is the only value 2

Valuable (economic value, cultural value, ecological value, scientific value, etc.) 3

Attitude towards tourism development It is not achievable 1

It is achievable but the respondent will not participate in it 2

It is achievable and the respondent wants to participate in it 3

 
Table 2    Correlation of predictor variables used in logistic regression model
 

P-value Area
Family

size
Annual
income

Quantity of family members in non-primary
industries

Experiencing loss or
not

Area / 0.63 0.06 0.12 0.19

Family size / 0.01 ** 4.76 × 10−4 *** 0.87

Annual income / 5.20 × 10−3 *** 0.45
Quantity of family members in non-primary
industries

/ 0.83

Experiencing loss or not /

Notes: ** Significant at 1% level; *** Significant at 0.1% level
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were  ranked  according  to  Akaike’s Information  Cri-
terion  (AIC),  using  the  R  package  ‘MuMIn’ (Bartoń,
2022). The  most  representative  models  were  then  ana-
lyzed further. Among models for ‘Attitude towards ele-
phants’,  the  best  predictor  variable  combination  was
‘Area  +  Experiencing  loss  or  not  +  Annual  income’
(AICc = 941.5,  weight  = 0.98).  However,  for  the mod-
els  addressing  ‘Perception  of  the  values  of  elephants’,
while all models met the parallel regression assumption,
the weight of the first ranked model was 0.37, so we did
not analyze  it  further.  Among  models  for  ‘Attitude  to-
wards tourism development’,  four  models  did not  meet
the parallel regression assumption and the remainder did
not contain a representative model therefore, a Binomi-
al Logistic Regression Model (BLRM) was used to ana-
lyze attitude towards tourism development.

We established BLRM for two response variables: ‘If
people  thought  tourism  development  was  achievable’
(with all  data),  and ‘If  people would like to  participate
in  tourism  development’ (with  the  data  of  respondents
who thought tourism development achievable). We used
the ‘GLM’ function in R (R Core Team, 2019) to estab-
lish 16 BLRMs for each response variable. The 16 mod-
els  included  15  with  variable  combinations  and  a  zero
model.  The  parameter  of  family  used  was  ‘binomial’.

We  ranked  these  models  using  the  package  ‘MuMIn’
(Bartoń, 2022).

Among models for ‘If people thought tourism devel-
opment was achievable’, the weight of the first model in
the rank  was  0.19,  followed by  the  zero  model.  There-
fore, we did not do any further analysis. Among models
for ‘If people would like to participate in tourism devel-
opment’,  the  best  variable  combination  model  was
‘Area + Annual income’ (AICc = 270.0, weight = 0.61),
which we analyzed further.

In further analysis, we calculated the odds ratio (OR)
and 95% confidence interval (CI) in combination with P-
values to assess how predictor variables affect response
variables (Kabacoff, 2011). 

3　Results
 

3.1　General attributes of respondents
Nearly  all  respondents  were  ethnically  Wa  people
(97.86%, n = 320) who have lived in the study area for
decades and retained their unique culture.

Families generally consisted of four (27.83%, n = 91)
or  five  (24.77%, n =  81)  members.  The  biggest  family
included 10 members (0.31%, n = 1) while the smallest
included  one  member  (0.92%, n =  3).  Over  half  of  the
interviewed  families  earned  an  annual  income  between
10  000  yuan  (RMB)  and  50  000  yuan  (57.10%, n =
185),  followed  by  126  families  (38.89%)  earning  less
than 10 000 yuan per year.

Most  families  had  none  family  member  working  in
non-primary industries (38.53%, n = 126), and the pro-
portion  of  family  decreased  as  the  number  of  family
members  working  in  non-primary  industries  increased.
Most of the interviewed families working in primary in-
dustry at various degrees, regardless of whether they en-
gaged  in  other  vocations  or  not.  Only  two  families’
members were not engaged in farming at all, where they
were not planting any crops or other plantation, and one
of these  two  families  did  not  raise  any  livestock.  Ac-
cording  to  the  questionnaire,  the  three  most  widely-
planted  crops  in  both  Banlao  and  Banhong  were  tea,
rubber tree and corn. Those with the largest area planted
in Banlao were rubber tree, sugarcane and corn, while in
Banhong,  the  widest  were  tea,  rubber  trees  and  corns.
The three  livestock  species  most  widely-raised  in  Ban-
lao and Banhong were chickens,  pigs and cattle,  which
also owned the largest population in these two townships. 

 
Table  3    The variable  combinations  used in  the  logistic  regres-
sion models
 

Sequence
number

Variable combination

1 Area

2 Family size

3 Annual income

4 Quantity of family members in non-primary industry

5 Experiencing loss or not

6 Area + Family size

7 Area + Annual income

8 Area + Quantity of family members in non-primary industry

9 Area + Experiencing loss or not

10 Experiencing loss or not + Family size

11 Experiencing loss or not + Annual income

12 Experiencing loss or not + Quantity of family members in non-
primary industry

13 Area + Experiencing loss or not + Family size
14 Area + Experiencing loss or not + Annual income

15 Area + Experiencing loss or not + Quantity of family members
in non-primary industry
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3.2　Damages caused by elephants and the strategies
of local people against conflicts
Interactions  between  Asian  elephants  and  local  people
have  been  frequent.  17.48%  (n =  57)  of  respondents
have  seen  wild  elephants  in  the  past  three  years  and
25.99% (n = 85)  have  suffered  a  loss  due  to  these  ele-
phants.  Panang  suffered  the  most  losses  including
57.38% (n = 35) of interviewed families,  with Mangku
following at 39.36% (n = 37). There were 15.00% (n =
6) interviewed families in Nanban, 12.82% (n = 5) inter-
viewed  families  in  Shangbanlao,  4.88%  (n = 2)  inter-
viewed families in Xinzhai which suffered losses caused
by elephants  over  the  past  three  years.  None  inter-
viewed  family  experienced  human-elephant  conflict
over  the past  three years  in Yingpan and Banhong.  Six
types  of  HEC  were  reported  in  the  area:  crop  raiding
(71.76% of  respondents  reported  losses, n = 61),  dam-
ages to rubber plantations (28.24%, n = 24), damages to
tea or coffee plantations (7.06%, n = 6), trampling field
ridges (3.53%, n = 3), increased farming costs (16.47%,
n = 14) and stepping in fishponds (1.18%, n = 1).

Local  people  have  tried  to  avoid  losses  by  various
methods,  though  yielded  little  success.  Seventy-five
families have tested 12 kinds of method to protect their
possessions  from  Asian  elephants  (Table  4).  ‘Giving
tribute to elephants’ was one of these methods, as a re-
tained custom of the Wa people.  They gave tribute,  of-
ten sugarcane,  bananas  or  other  foods  assumably  pre-

ferred  by  elephants  in  the  mountains  on  certain  days
every year;  some  people  also  paid  tributes  when  ele-
phants came into their fields, hoping these sacred anim-
als would not bring too much losses.

Moreover,  since  elephants  were  considered  holy  and
auspicious animals in the study area, some people even
stated  that  they  allowed  elephants  to  forage  in  their
fields.  This phenomenon appeared to be more common
in Banlao than in Banhong Township (Banlao: 16.28%,
n = 28; Banhong: 2.68%, n = 4). 

3.3　 Respondents’ attitudes  towards  conservation
and utilization
Table  5 illustrates  respondents’ individual attitudes  to-
wards conservation and utilization. There were 10 kinds
of values that respondents thought elephants possessed:
value to nature, value to humans, value to the nation, or-
namental  value,  value  to  research,  commercial  value,
bringing  eco-compensation,  bringing  attention,  ivory
and leather (some people used them years ago), and fae-
ces as fertilizers (elephants leave faeces after foraging in
the fields, which can make good fertilizers).

People’s attitudes towards elephants in Banlao Town-
ship  were  2.75  times  more  positive  than  in  Banhong
Township, when the other two variables were kept con-
stant (Table 6). However, if people suffered loss due to
elephants in  the  past  three  years,  a  worse  attitude  to-
wards  elephants  was  reported.  The  degree  of  people’s

 
Table 4    Methods adopted by local communities to mitigate human-elephant conflicts in the west area and surroundings of the Cangy-
uan part of Nangunhe National Nature Reserve, Yunnan, China
 

Method
Number and percentage / % of people

that have used this method
Number and percentage / % of people

that think this method is effective

Building normal fences 2 / 2.67 4 / 5.56

Building electric fences 1 / 1.33 0

Digging ditches around the fields 1 / 1.33 0

Cultivating bees 1 / 1.33 0

Lighting up the fields 1 / 1.33 0

Approaching and driving elephants away 2 / 2.67 5 / 6.94

Making big noises 57 / 76.00 29 / 40.28

Threatening elephants by fires 7 / 9.33 5 / 6.94

Threatening elephants by gun noises 1 / 1.33 0

Guarding the field all the time 4 / 5.33 2 / 2.78

Flashlights 5 / 6.67 0

Giving tributes to elephants 17 / 22.67 11 / 15.28
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attitudes  towards  elephants  would  become  two  times
better if they did not suffer loss due to elephants in the
past three years. Higher annual income also contributed
to generating a more positive attitude towards elephants.
People’s  attitudes  towards  elephants  were  2.09  times
higher if their annual income grew to the next level, giv-
en the other two variables were kept constant (Table 6).

The willingness  to  participate  in  tourism  develop-
ment was 2.95 times higher in Banhong Township than
in Banlao Township. Among those who felt that the de-
velopment of  tourism  was  feasible,  the  people  of  Ban-
hong Township  preferred  to  participate  in  it.  The  will-
ingness to participate in tourism development was 3.38
times  higher  among  people  with  higher  annual  income

compared to those with lower annual income (Table 7).
 

4　Discussion
 

4.1　 Status  quo of  human-elephant  coexistence  in
the WA-S-CNNNR
All six types of HEC mentioned in Section 3.2 were re-
lated  to  the  primary  industries,  of  which  crop  raiding,
damages to rubber plantations, damages to tea or coffee
plantations, trampling  field  ridges  and  increased  farm-
ing  costs  happened  in  the  farmlands.  This  result  was
similar to the findings in other regions.  The most com-
mon types of conflicts were crop raiding and damages to
cash crop  plantations  across  the  broader  of  Asian  ele-

 
Table 5    Respondents’ attitudes towards conservation and utilization (number/percentage (%) in the west area and surroundings of the
Cangyuan part of Nangunhe National Nature Reserve, Yunnan, China
 

Item Option Banlao Banhong
Attitude towards elephants Very bad (hate elephants and cannot endure to coexist) 1 / 0.56 3 / 2.01

Bad (dislike elephants but can tolerate the coexistence) 1 / 0.56 4 / 2.68

Somewhat bad (have average attitude towards elephants but think they have no value) 2 / 1.12 3 / 2.01

Neutral 16 / 8.99 28 / 18.79

Reasonably good (be willing to conserve elephants for being law-abiding) 29 / 16.29 48 / 32.21

Good (considering elephants as holy and auspicious animals because of the culture
rather than from powerful influences like the government and the laws)

64 / 35.96 32 / 21.48

Very good (would like to protect elephants from the heart without any other influence) 65 / 36.52 30 / 20.13

Blank 0 1 / 0.67

Perception of the values of
elephants

No value 4 / 2.25 7 / 4.70

Existence is the only value 35 / 19.66 37 / 24.83

Valuable (economic value, cultural value, ecological value, scientific value, etc.) 138 / 77.53 102 / 68.46

Blank 1 / 0.56 3 / 2.01

Attitude towards tourism
development

It is not achievable 14 / 7.87 11 / 7.38

It is achievable but the respondent will not participate in it 42 / 23.60 17 / 11.41

It is achievable and the respondent wants to participate in it 119 / 66.85 115 / 77.18

Blank 3 / 1.69 6 / 4.03

 
Table 6    The odds ratio (OR), 95% confidence interval (CI), and P-value of variables in the best model for ‘Attitude towards elephants’
in the west area and surroundings of the Cangyuan part of Nangunhe National Nature Reserve, Yunnan, China
 

Variable OR
95% CI

P-value
Lower Higher

Area (Banlao) 2.75 1.82 4.18 1.73 × 10−6***

Experiencing loss or not (Yes) 0.50 0.32 0.79 3.29 × 10−3***

Annual income 2.09 1.46 3.00 5.45 × 10−5***

Note: *** Significant at 0.1% level
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phants’ range, such as those in Nepal (Pant et al., 2016),
Indonesia  (Suba  et  al.,  2017),  and  Xishuangbanna,
China  (Chen  et  al.,  2016).  Incidents  of  crop  raiding
might  be  ascribed  to  the  fact  that  these  crops  were
highly  nutritious  (Dhakal  and  Thapa,  2019)  and  there
was a lack of food resources due to habitat declines (Su
et al., 2020).

Having  suffered  damage  from  such  conflicts,  local
people  have  taken  certain  measures  to  reduce  their
losses; however, these methods were not always cost-ef-
fective.  Making  loud  noises  with  instruments  such  as
drums could scare elephants away, but this method was
very labor-intensive.  In  response,  elephants  often  re-
turned soon after people left, or adjusted their schedules
to  forage  in  the  field  at  night.  Lighting  up  fields  also
seemed useless as elephants might stay nearby and wait
until  the  field  became  unsupervised  again;  it  has  been
clear  that  elephants  were  only  afraid  of  people  rather
than the lights in essence.  Using fire was slightly more
effective  as  elephants  tended  to  stay  away  when  they
sensed the smell of smoke, nevertheless, for a persistent
effect,  fires  needed  to  be  lit  continuously,  which  could
be  dangerous  and  impractical.  One  research  reported
that setting off firecrackers was effective and frequently
applied (van de Water and Matteson, 2018), but similar
to fires, it could not be maintained all the time for safety
reasons.  Another  research  verified  that  digging  deep
ditches around  fields  or  cultivating  bees  was  also  use-
less.  Bees  were  not  active  during  rainfalls  or  nights
(Dhakal  and  Thapa,  2019).  Fences  were  constructed  in
some  areas  in  the  WA-S-CNNNR,  with  some  negative
comments from local people that those were again use-
less; however,  there  remained  some  people  who  be-
lieved  that  fences  built  by  the  government  could  be
more  helpful.  Considering  the  local  measures  listed
above,  setting  up  fences  with  a  deterring  and  lasting
smells could be worthwhile. Replacing traditional crops
with medicinal and aromatic plants might also secure in-

comes  and  reduce  human-elephant  conflicts  (Gross  et
al., 2017), which could be a good industry alternative.

Giving ‘tribute’ to elephants was different from above
methods. It gave food to elephants to reduce grain crop
loss, maintaining the harmony between local people and
elephants. Providing foods for elephants’ love was sim-
ilar  to  setting  up  food  source  bases,  which  has  been
proven attractive to elephants and thus reduced the fre-
quency  of  HECs  (Guo  et  al.,  2012a; Li,  2012).
However,  since this  method still  enticed elephants who
foraged around or in the village when food source bases
ran out of food storage, villages nearby actually experi-
enced  more  losses  (Guo  et  al.,  2012a).  Giving  food  to
elephants might also raise the chances of conflicts since
elephants  would  come  to  the  fields  more  often  if  they
became used to being fed. In brief, the central question
of  what  should  be  inherited  from  culture  and  how  we
could apply these heritages to mitigate HEC, still needs
further research.

The  tradition  of  ‘Giving  Tribute  to  Elephants’ was
usually performed when people felt necessary, but there
was  also  an  official  annual  celebration  known  as  the
‘Gong  Xiang  Festival’,  which  has  been  one  of  Banlao
township’s  cultural  heritages.  However,  in  Banhong,
‘Giving Tribute to Elephants’ was only known to a se-
lected group of residents, typically the elderly. This tra-
dition  shares  a  great  deal  with  southern  Buddhism and
Southeast Asian  totemism,  which  regards  white  ele-
phants  as  holy  and  beneficial  (Zhang,  2018; Su  et  al.,
2020). 

4.2　 Influential factors  of  conservation  and  utiliza-
tion 

4.2.1　Local culture benefits elephant conservation
The  primary  distinction  of  culture  between  Banlao  and
Banhong might be the existence of ‘Gong Xiang Festiv-
al’ celebration  since  their  values  of  family  size,  annual
income,  family  members’ quantity in  non-primary  in-

 
Table 7    The odds ratio (OR), 95% confidence interval (CI), and P-value of variables in the best model for The willingness to particip-
ate  in  tourism development  in  the  west  area  and  surroundings  of  the  Cangyuan  part  of  Nangunhe  National  Nature  Reserve,  Yunnan,
China
 

Variable OR
95% CI

P-value
Lower Higher

Area (Banlao) 0.34 0.17 0.64 1.18 × 10−3***

Annual income 3.38 1.90 6.22 5.68 × 10−5***

Note: *** Significant at 0.1% level
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dustry, experiencing  loss  caused  or  not  caused  by  ele-
phants were similar, and both areas had the story about
auspicious elephants.

Customs play a crucial role in this complex situation.
More  respondents  suggested  that  they  genuinely  loved
elephants or  considered  elephants  as  holy  and  auspi-
cious animals  in  Banlao  Township  than  those  in  Ban-
hong Township. People were more likely to mention the
‘Gong Xiang Festival’ and the elephants’ status for their
culture  based  on  cultural  identity  in  Banlao  instead  of
policies  and laws.  In Banhong,  more people mentioned
the  government,  nature  reserve  and  laws  when  talking
about  the  conservation  of  elephants  and  some  people
said elephants ‘must be good’ because they were protec-
ted by laws. It seemed that the culture was more influen-
tial  to  people’s  perspectives  where  there  was  a  unique
festival ceremony related to elephants. In addition, atti-
tudes  in  childhood  towards  animals  shaped  by  parents’
guidance and  experience  would  be  retained  into  adult-
hood (Brom et al.,  2020). We believe that respondents’
attitudes  towards  elephants  in  this  research  can  also  be
seen from the same angle. Therefore, the power of their
culture should be taken into consideration.

Furthermore,  this  environmentally-friendly  value  of
traditional culture has helped people build up their sense
of responsibility to conservation and improved their tol-
erance of HEC (Suba et al., 2017). Elephants are highly
regarded  in  Buddhism,  particularly  in  Southern
Buddhism, and elephants represent good fortune in tra-
ditional  Chinese  culture  (Cha,  2012).  This  culture  may
be helpful for people's tolerance of the north dispersion
of elephants in Yunnan that occurred from 2020 to 2021
(Xinhua News Agency, 2021).

However,  some  might  devalue  their  traditions  under
the influence of modern education, thus act less environ-
mental-friendly than their elders (de Pinho et al., 2014).
In  our  survey,  one  young  man  expressed  his  view  that
what the  elders  complied  with  was  superstitious:  ele-
phants  were  not  holy  at  all.  The  respect  for  elephants
may seem to disappear  following the loss  of  traditions.
Facing this,  we need to contemplate how to inherit  and
develop environmentally-friendly  traditions  with  carry-
ing forward the core spirit, for which both profound re-
search and  long-term  practice  become  necessary.  Fur-
thermore,  other  evidences  showed  that  villages  or
people who participated in conservation projects held a
more  positive  view  of  elephants  (Nsonsi  et  al.,  2018;

van de Water and Matteson, 2018), and this can be im-
portant  attributes  contributed  to  the  value  of  culture.
Promoting conservation or eco-tourism projects to local
people as  the  carrier  of  the  development  of  environ-
mentally-friendly culture should be a valuable objective. 

4.2.2　Other influential factors in elephant conserva-
tion
People who suffered losses in HEC were more likely to
have  more  negative  attitudes  towards  elephants  in  our
study  area.  Although  this  may  differ  among  regions,  a
study  in  Nepal  did  not  find  significant  correlation
between  HEC level  and  people’s attitudes  towards  ele-
phants (Pant et al., 2016). Furthermore, HEC might im-
pose  a  negative  psychological  influence  on  locals,  as
verified in another region (Dhakal and Thapa, 2019). A
negative psychological  impact  cannot  be  fully  com-
pensated through solely financial means. Intensive con-
flicts  could  even  affect  the  culture  sometimes  (Suba  et
al., 2017; Dhakal and Thapa, 2019). On the other hand,
people became  more  likely  to  coexist  with  Asian  ele-
phants  and  more  willing  to  help  protect  them  if  there
was  already  a  lower  conflict  rate  (He  et  al.,  2011),  so
HEC needs to be nipped in the bud.

Families with higher incomes were found to generate
better attitudes towards elephants. This finding was con-
sistent  with  results  from researches  in  Nepal  (Neupane
et al., 2017) and Thailand (van de Water and Matteson,
2018). Annual income could better explain attitudes to-
ward elephants than the quantity of family members em-
ployed in non-primary industry, because material wealth
from the former was the direct source of a more favor-
able attitude. One study found that monetary compensa-
tion for livestock depredation was one of major drivers
of  population  recovery  for  Asiatic  lions  (Jhala  et  al.
2019).  In Botswana, negative attitudes towards wildlife
were related  to  problems  with  payment  of  compensa-
tion  for  crop  raiding  (Mogomotsi  et  al.,  2020).  In  the
period  of  the  Asian  elephants’ northward  movement
within Yunnan from 2020 to 2021, the Chinese govern-
ment  conducted  loss  assessments  and  compensated
people who suffered losses caused by the dispersing ele-
phants on time. This likely increased people’s tolerance
of  elephants  and promoted coexistence between human
beings  and  elephants.  In  this  study,  since  all  the  HEC
types belonged to primary industry, in the long term, it
would help to reduce HECs by reducing dependence on
primary industries and raising incomes through ecotour-
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ism development.
However,  money could not change what had already

been ingrained in people’s minds (de Pinho et al., 2014),
so the issue in our study turned back to local culture and
how  it  was  affected  by  both  the  current  situations  and
traditions.  Therefore,  the  more  important  and  urgent
matter is to build mitigation measures for preventing hu-
man-elephant conflicts and preserving environmentally-
friendly traditions in the area. 

4.2.3　Factors influencing attitudes towards participa-
tion in tourism development
In  our  data  gathering,  the  term ‘ecotourism’ was diffi-
cult  to  explain  because  many  people  associate  tourism
with  damage  to  nature  and  disturbance  to  the  lives  of
both Asian elephants and the local people. Based on this
premise, among  people  who  thought  tourism  develop-
ment  was  achievable,  respondents  in  Banlao  Township
had a lower willingness to participate in tourism devel-
opment.  Banlao  is  an  area  containing  fewer  tourism
projects, and  the  inhabitants  had  better  attitudes  to-
wards elephants.  The  higher  level  of  uncertainty  tour-
ism  brought  and  concern  about  the  environment  and
wildlife  could  be  the  cause  of  the  lower  willingness  to
participate in  tourism  development.  It  has  been  previ-
ously reported that the higher the benefit  from tourism,
the higher  is  the  willingness  of  the  local  people  in  ac-
cepting  tourism  development  (Mbaiwa  and  Stronza,
2011; Sun et al., 2013). Respondents with higher annu-
al  income  were  more  willing  to  participate  in  tourism
development, as they were more likely to support  tour-
ism if  they  thought  tourism development  could  bring  a
positive  impact  to  the  local  economy  and  environment
(Lu  et  al.,  2008; Demirovic  et  al.,  2020).  Therefore,  a
community-based management of tourism development
could be considered (Mbaiwa and Stronza, 2011). 

4.3　Limitations and future expectations
In  this  research,  individual  factors  like  education,  age
and sex were  not  considered,  which may be the  reason
why the results of the models could not fully explain the
response  variables.  Further  research  is  required  to
broaden  our  perspective  by  covering  all  age  groups,
genders and education levels. Instead of using ‘Area’ as
a  variable,  culture  should  be  carefully  unwrapped  into
multiple dimensions such as ‘If there is a celebration or
other  physical  activities’,  ‘If  the  respondent  heard  a
story  about  elephants’,  and  ‘If  the  respondent  believed

elephants  to be holy animals’.  Additionally,  the default
options  may  regulate  respondents’ responses,  besides
the  option  to  add  additional  information  such  as  their
personal  opinions.  Then,  the  nature  of  this  research’s
data  restricted  the  analytic  methods.  We  felt  it  more
reasonable to leave open questions. In general, the study
area deserves more attention and investigation to avoid
the limitations mentioned previously.

Based on our research, we suggest three ways which
might promote human-elephant coexistence in the WA-
S-CNNNR: 1) reducing human-elephant conflicts through
testing  multiple  measures  of  mitigation;  2)  enhancing
local livelihoods through the developments of ecologic-
al products  and  ecotourism;  and  3)  preserving  and  de-
veloping the Wa culture.

Numerous mitigation strategies for HEC in the WA-S-
CNNNR  must  be  tested.  Paola  Branco  and  colleagues
asserted that all types of experimental fences they have
tested (beehive, chili, combination of beehive and chili,
and  procedural  controls)  could  mitigate  HECs  outside
Mozambique’s Gorongosa National Park (Branco et al.,
2020),  though  beehives  could  not  deter  elephants  from
farmlands in Bahundangi, Nepal when it was raining or
at  nights  (Dhakal  and  Thapa,  2019).  In  the  WA-S-
CNNNR, stronger fences with smells that elephants dis-
like, such as chili, should also be tested. Alarm systems
and patrolling should also be experimented around agri-
cultural areas in the peak season of HEC. Changing the
type of crops is  also a good alternative under the guid-
ance  of  optimal  foraging  theory  (Simon  and  Fortin,
2020)  which  requires  thorough  considerations  on  both
the crops planted and the local plannings of land use.

Local people  who  could  not  benefit  from  the  exist-
ence of Asian elephants were more inclined to clear out
them (van de Water and Matteson, 2018). Therefore, ad-
dressing such  societal  challenges  may  also  help  con-
serve elephants (Sampson et  al.,  2019). Building envir-
onmentally-friendly brands for agricultural products and
developing  ecological  tourism  could  be  implemented
synergistically. Rubber trees were an essential source of
cash  crops  for  local  people,  but  large  areas  of  their
plantations  have  proved  as  harmful  to  the  environment
(Ning  and  Qing,  2018).  Several  plant  species,  like  tea
bushes with waters, which grow in these rubber planta-
tions, can transform the area to perform both as planta-
tions  and  tourist  attractions.  Previous  research  has  also
found  that  the  nutrient  contents  in  soil  increased  when
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chickens  were  raised  in  rubber  plantations  (Yin  et  al.,
2018);  this  could be a  good case for  future planning in
our study area, since chickens have been raised by most
families in  this  region.  Ecological  tourism projects  ori-
ented  on  wild  elephants  have  the  potential  to  improve
local livelihoods by increasing job opportunities and de-
creasing  residents’ reliance  on  primary  industries,  thus
mitigate HECs  and  organize  support  for  elephant  con-
servation  (He  et  al.,  2011).  They  could  also  provide  a
chance for residents to see and appreciate the beauty of
their natural neighbors. It might offer an opportunity to
advertise  local  culture  like  ‘Gong  Xiang  Festival’ for
further  reducing  HECs.  Last  but  not  least,  the  central
concept is to deepen and promote the idea that humans
can and will coexist with elephants if we make the valid
efforts. 

5　Conclusions

Practical solutions and actions are in dire need to mitig-
ate  the  HECs  in  the  WA-S-CNNNR,  where  damages
caused by elephants accounted for the losses by 25.99%
of  residents’ livelihoods  around  the  Asian  elephants’
distribution  area.  Traditional  anti-elephant  methods  did
not exert positive effects, but fences with a repellant and
persistent smell should be tested in future research.

Respondents’ township with an official annual celeb-
ration  ‘Giving  tribute  to  elephants’ (OR  =  2.75, P =
1.73 × 10−6) and higher annual income (OR = 2.09, P =
5.45 × 10−5) contributed significantly to generating more
favorable  attitudes  towards  elephants,  while  HEC have
caused more negative attitudes (OR = 0.50, P = 3.29 × 10−3).
Residents of Banlao Township had a lower overall will-
ingness  to  participate  in  tourism  development  (OR  =
0.34, P =  1.18  ×  10−3); however,  a  higher  annual  in-
come  contributed  to  a  higher  willingness  to  participate
in  tourism development  (OR =  3.38, P =  5.68  ×  10−5).
Nevertheless,  we  were  unable  to  ascertain  why  people
believed  elephants  to  be  valuable  and  the  influential
factor  of  whether  people  thought  tourism  development
was achievable or not.

Most  respondents  thought  tourism  development  was
achievable in this area. We thus suggested that develop-
ing  more  ecological  tourism  projects  centered  on  wild
elephants and the environmentally-friendly cultures will
not  only  improve  local  livelihoods  but  also  lead  to  the
inheritance and blossoming of  the Wa culture.  Promot-

ing  this  culture  lays  a  solid  foundation  for  mitigating
HECs  and  enabling  people  to  benefit  from  elephants.
We believe in  a  more harmonious future  for  both local
people and Asian elephants with a rich cultural heritage
and more holistic management measures. 
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