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Abstract Lack of public awareness of biodiversity
conservation is the leading cause of biodiversity loss.
This needs to be emphasized by stakeholders in the
conservation effort, particularly in some major con-
servation areas, including the UNESCO World Her-
itage sites of Gunung Mulu National Park (GMNP).
As a result of threats such as natural catastrophes,
pollution, poaching, and uncontrolled urbanization
or human development, GMNP is at risk of being
inscribed on the List of World Heritage in Dan-
ger. The UNESCO status is possible to be drawn if
its criteria are not maintained or degraded due to a
lack of emphasis on awareness of the importance of
the site. However, it is still limited information on
to what extent is the public aware of the importance
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of biodiversity conservation in GMNP and its rela-
tionship to their well-being. Thus, the study aims
to examine the level of awareness (knowledge, atti-
tude, and experience) among local community and
visitors in GMNP towards biodiversity conservation;
and determine their well-being, specifically on envi-
ronmental, economic, and social factors concerning
conservation awareness. A validated questionnaire
was distributed to the visitors (n=287) and local com-
munity (n=99) through an online and face-to-face
survey. Based on the awareness constructs, their level
of knowledge and experience is high, while attitude
portrays a moderate level. The visitors have a higher
level of knowledge, attitude, and experience than the
local community. The level of education and num-
ber of dependents had influenced their awareness of
conservation. In terms of well-being, the economic
and social factors had significantly predicted aware-
ness accordingly. It shows that the dimensions of the
neighborhood, life and social relations, services and
facilities, education, culture, and monthly income
influence their current level of awareness of biodi-
versity conservation. The empirical study provides
insights into developing a biodiversity conservation
framework for GMNP that emphasizes community
psychology as part of the social movement toward
holistic management in the park.

Keywords Biodiversity - Knowledge - Attitude -
Experience - Well-being
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Introduction

Biodiversity is illustrated as an all-encompassing fac-
tor that mediates ecosystem functions and influences
human well-being through its services. In compari-
son, biodiversity conservation awareness is defined
as how people know the impact of human behav-
iour on biodiversity (Ministry of Natural Resources
& Environment of Malaysia, 2016). The awareness
also refers to the people’s apprehension about biodi-
versity issues and knowing about steps to be taken
to conserve those (Jalil & Mat Sharif, 2018). Biodi-
versity can be an element of human well-being, such
as social cohesion, happiness, and connections to
nature, for some people and some cultures (Naecem
et al., 2016). It provides the community with mate-
rial welfare and livelihoods and contributes to resil-
iency, security, social relations, health, and freedom
of choices and actions (Milkisso, 2020).

Malaysia’s National Policy on Biological Diversity
(NPBD) stated that government and non-government
should take biodiversity conservation issues seri-
ously. Throughout the years, many efforts have been
made, but the awareness of biodiversity conservation
is still considered at a low level. There are various
causes that result in the threat of biodiversity loss.
For example, low public awareness of biodiversity
conservation is the main cause of biodiversity loss
(Baharum et al., 2017). Moreover, the root causes of
biodiversity loss are embedded in the way societies
use resources (Slingenberg et al., 2009), the failure
of economic systems and present policies to value the
environment and its benefits (Costanza et al., 1997).
The foremost to engage people to be concerned about
biodiversity issues is biodiversity awareness (Christ-
mas et al., 2013). According to Mandal et al. (2011),
if all this while and in the future, biodiversity plays
its essential role in supplying human well-being and
existence people still have a low awareness level of
biodiversity conservation, the earth will continue fac-
ing rapid extinction level. Ultimately, humans will
seriously be impacted by biodiversity loss.

Indeed, biological knowledge alone is not suffi-
cient to solve conservation problems. Therefore, the
role of the social sciences in solving these problems
has become increasingly important (Mascia et al.,
2003). The low level of awareness of biodiversity and
conservation, as well as conflicts with the authorities,
lead to issues in GMNP, including water pollution,
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extinction of flora and fauna, degradation of eco-
systems, air pollution, and solid waste management.
Holistic park management can only be achieved if
these problems can be appropriately addressed.

Gunung Mulu National Park (GMNP) is recog-
nised as a World Heritage site by UNESCO because
it meets all four World Heritage criteria (UNESCO
World Heritage Centre, 2019). However, there are
challenges in maintaining the status of GMNP where
it possible can be drawn if its criteria are degraded
due to a lack of emphasis on awareness of the impor-
tance of the site. Internal and external threats might
be a threat to a UNESCO site, such as natural dis-
asters, pollution, poaching, uncontrolled urbanisa-
tion, human development, and management of the
park itself. Threats to can be either proven imminent
threats or potential dangers that could have adverse
effects on a site (World Heritage in Danger: Compen-
dium IT 2009). For example, the community of Penan
and Berawan in GMNP, whose livelihood is cultur-
ally attached to the forest, are often associated with
the state government in relation to logging or defor-
estation. Assessing the conflicts that arise among the
stakeholders and nature itself is crucial for biodiver-
sity sustainability.

This study aims to examine the level of awareness,
i.e. knowledge, attitude, and experience, among local
community and visitors in GMNP towards biodiver-
sity conservation and determine their well-being,
specifically on environmental, economic, and social
factors in relation to conservation awareness. Further-
more, the results could benefit and ease the challenge
on the side of the park manager and policymakers in
managing and maintaining the status of GMNP as a
World Heritage Site (WHS) and promoting nature
awareness to the public. This study could improve the
lack of empirical research on the relationship between
biodiversity conservation awareness and well-being
in the community that occurs in a WHS. It could also
give implications to other WHS management on the
aspects of social sustainability that need to be empha-
sised towards a holistic park development.

Literature review
The Knowledge, Attitude and Practice (KAP) survey

was first applied to understand family planning and
population studies in the 1950s (Launiala, 2009). It
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has yielded a lot of insight for policymakers because
it measures the gap between knowledge and action
(Babaei et al., 2015). Recently, there are few research-
ers who use the KAP model for the studies related to
COVID-19 pandemic in order to understand the com-
munity behaviour(Habib et al., 2021; Ibrahim et al.,
2021a, 2021b; Tomar et al., 2021; Yang et al., 2021).
KAP framework is utilised as basis of this study
which focusing on what individuals know (cognitive
domain), feel (affective domain) about a particular
issue as well as their associated actions (psychomo-
tor domain) (Zahedi et al., 2014). KAP aims to gauge
public knowledge and perception of biodiversity, as
well as the public’s current actions and willingness to
act in favour of these outcomes and it is highly appli-
cable to conservation and management studies and
has been applied in many studies in other developing
countries (Al Amin et al., 2021; Ali et al., 2020; Pam
et al., 2021; Shrestha & Shrestha, 2021; Sophat et al.,
2019).

A central theme of much research in biodiversity
and ecosystem services is the necessity to “conserve
biodiversity to improve human well-being” (Naeem
et al., 2012). It is summarized that any other positive
effects of biodiversity on the human condition (Sandi-
fer et al., 2015). Nature-based recreation can help pro-
mote public health by encouraging physical and men-
tal well-being (Townsend & Ebden, 2006) as well as
provide benefits for locals (Ezebilo, 2014). Accord-
ing to Babaei et al. (2015), knowledge is a familiar-
ity, awareness or understanding of a community, such
as facts, information, descriptions, or skills towards
the topic of interest, which is acquired through expe-
rience or education by perceiving, discovering, or
learning. Low knowledge about the local environment
might point to a lack of awareness on the importance
of conserving animal and plant species which influ-
ences their well-being (Louv, 2005). Attitude is a set-
tled way of thinking or feeling about something and
refers to the community thoughts which may have
tended to it (Babaei et al., 2015). Practice demon-
strates the acquisition of knowledge (increased under-
standing of a problem) and any change in attitude
caused by the removal of misconceptions about prob-
lems that translates into preventive behaviours (Rav-
Marathe et al., 2016). Knowledge and attitude are two
factors determining behaviour of society and the peo-
ple in it (Babaei et al., 2015). Practice is behaviours
or actions that can avert a degradation of biodiversity.

Methodology
Research area

GMNP is a national park located in Marudi Division,
Sarawak, Malaysia (Fig. 1), which has been declared
a UNESCO World Heritage Site. This GMNP area
covers about 52,864 hectares of the mountainous part
of northern Sarawak. It is separate from other devel-
oping areas which lie between the headwaters of the
Tutuh River and the Medalam River, a tributary of
the Limbang River. GMNP acts as a Heart of Borneo
corridor which connects the forests of Brunei to the
rest of Borneo. Its location along the Brunei-Sabah-
Sarawak-North Kalimantan Transboundary Land-
scape is one of the six priority landscapes in the pro-
tected areas of Borneo (WWF, 2017).

GMNP and nearby villages such as Sungai Mel-
inau Village, Batu Bungan Village, Long Iman Vil-
lage, and Long Terawan Village are inhabited by the
majority of Penan and Berawan communities which
are an indigenous to the park. Sungai Melinau Vil-
lage is a settlement with independent houses that
located closest to the GMNP headquarters. There-
fore, the local community of Sungai Melinau Vil-
lage from Berawan community is the most engaged
in tourism services such as homestay, and transpor-
tation (e.g., longboat, and car) in Mulu. Apart from
being involved in tourism activities, other local com-
munity mostly work as farmer or, fishermen for their
livelihood.

The number of tourist arrivals to GMNP in 2019
is recorded at 21,022, which is higher than in 2015,
reported at 18,632 tourists (Sarawak Forestry Cor-
poration, 2020). The trend shows that the number of
international tourists is almost double that of domes-
tic tourists. However, since the pandemic hit in 2020
and 2021, the data is not available for disclosure by
the Sarawak Forestry Corporation due to the tourism
industry being progressing slow.

Research technique

The validated questionnaire was disseminated to
99 local communities and 87 visitors from April to
July 2021 through convenience sampling. The local
community involved are those who live in the settle-
ment areas around GMNP, including Kampung Batu
Bungan, Kampung Long Iman, and Kampung Long
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Fig. 1 Location of GMNP, Sarawak, Malaysia

Terawan. To get responses and information from visi-
tors, the online platform Google Form was used due
to movement restrictions by the government during
the COVID-19 pandemic. The ‘anthropause’ phe-
nomenon refers to the stagnated global tourism indus-
try during this pandemic (Rutz et al., 2020), and there
is no movement of visitors in and out of GMNP. Con-
sidering this limitation, the online survey is comfort-
able, non-intrusive and safe, engaging and conveni-
ent, and online communication ease and easy to set
up (Dodds & Hess, 2021).

In determining the sample design, the question of
the specific population parameters which are of inter-
est must be considered (Kothari, 2004). In this study,
the respondents must be local communities and visi-
tors who are more than 18 years old. The local com-
munity also must live at the study site for more than
5 years. For visitors, they must have visited GMNP
within 7 years. These specific requirements indicate

@ Springer

that only local communities and visitors are defined
as respondents who participated in this study.

Item development

The quantitative questionnaire was constructed in
a single set in a dual language, Malay and English.
There is a total of seven sections contained in the
questionnaire, each representing Section A-knowl-
edge (K), Section B-attitude (A) and Section
C-experience or practices (E), Section D-community
well-being (CWB), and Section E-respondent’s demo-
graphic background and opinions. Items for K, A, E,
and CWB are adapted and revised to suit the local
study site from previous studies, namely Boaitey et al.
(2018), Buijs et al. (2008), Cummin (1997), European
Commission (2013), Macovei (2015), Scottish Natu-
ral Heritage (2009), Soga et al. (2016), Spash and
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Hanley (1995), Van den Berg (2007), Wiseman and
Brasher (2008) and Dunlap et al. (2000).

Item validity and reliability

The first level of content validation for this study was
through the collection of literature reviews. Taher-
doost (2017) suggested that the approach to the valid-
ity of the questionnaire’s items includes literature
reviews and follow-up by expert judges. The ques-
tionnaire was validated by six experts in environmen-
tal sociology and social psychology from the Insti-
tute for Environment and Development, Institute of
Ethnic Studies, Universiti Kebangsaan Malaysia and
Faculty of Humanities, Management and Science,
Universiti Putra Malaysia Bintulu Sarawak Campus.
Lynn (1986) stated that the number is adequate to
validate the survey questions’ contents. The proce-
dure involved a team of experts that demonstrated
the items’ relevancy in a questionnaire (Polit & Beck,
2004). The latter approach was used where expert
comments were considered, and the questionnaire
items were subsequently updated. Finally, the ques-
tionnaire items were further validated through a pilot
study distributed to visitors and local community.
Table 1 summarises the reliability of the construct
items.

Table 1 shows the Cronbach’s alpha value of
constructed items that have reached the minimum

Table 1 Item reliability for each construct (n=186)

Construct items Number Cronbach’s  Interpretation
of items  alpha value

Knowledge 5 0.836 High reliability

Attitude 16 0.760 High reliability

Practices/experi- 10 0.612 Moderate reli-
ence ability

Community well- 7 0.663 Moderate reli-
being ability

acceptable value of 0.5. Based on Hinton et al.
(2014), the four reliability cut-off values include
excellent reliability (0.90 or higher), high reliability
(0.70-0.89), moderate reliability (0.50-0.69) and low
reliability (0.50 or lower. Although reliability is cru-
cial for the study, it is not enough unless it is coupled
with validity (Taherdoost, 2017).

For the practices/experience construct, ten items
remained after two items (items 6 and 7) were
removed. These statements are removed because
both were irrelevant to measure to respondents. In
addition, after both items were removed, the Cron-
bach’s alpha value also increased to 0.66 for the 8
items. Details of the constructed items are attached in
Appendix A.3.

Normality test

Prior to data analysis, the normality test was con-
ducted to determine whether the sample data was
normally distributed. Table 2 shows the normality
test of variables measured in this study. The aware-
ness variable was measured based on a sample of
the local community and visitors involved. On the
other hand, community well-being is limited to the
local community only. Shapiro-Wilk test is the most
powerful among the four normality tests for contin-
uous-type alternative distributions (Ogunleye et al.,
2018). Based on the analysis, the Shapiro-Wilk test
with 95% confidence showed that awareness of local
community and visitors, as well as community well-
being, were normally distributed, where p>0.001
respectively.

Multicollinearity test

After the normality data had been met, the multicol-
linearity test was performed to examine the degree of
correlation between independent variables through
variance inflation factors (VIF). In this study, VIF

Table 2 Normality test of

. Variable Grou, Sample size, N Statistic, W Shapiro-Wilk, p
variables P P P
Awareness Local community 99 0.987 0.439%
Visitors 87 0.984 0.342%*
Community Local community 99 0.981 0.166*
well-being
*p>0.05 represent Visitors N/A N/A N/A

normally distributed.

@ Springer



3476

GeoJournal (2023) 88:3471-3496

values showed that data were moderately correlated,
ranging from 1.027 to 3.992. If the VIF value exceeds
4.0 or by tolerance less than 0.2, it indicates a prob-
lem with multicollinearity (Hair et al., 2010). Thus,
the principal component analysis should not be per-
formed because there is no high multicollinearity
problem.

Data analysis

The data were analyzed using IBM Statistical Pack-
age for Social Sciences (Version 24). The mean anal-
ysis was used to measure the strength of constructs
based on each item. The higher the mean value, the
higher the level of awareness constructed toward bio-
diversity conservation. Cohen’s d effect size analysis
was used to indicate the difference between these two
means of the local community and visitors for level
of knowledge, attitude, and experience towards bio-
diversity conservation (McLeod, 2019). Pearson cor-
relation and logistic regression was used to assess
the relationship between constructs and sociodemo-
graphic factors. Then, the multiple regression also
used to examine the well-being factors that influences
the local community’s awareness in this study.

Results and discussion
Socio-demographics of respondents.

Table 3 shows the demographic background of the
local community involved in this study. After exclud-
ing the outliers of response, there is a total of 99
respondents, whereby 60.6% (n=60) of them are
male, while the remaining 39.4% (n=39) are female.
The majority of respondents (67.7%) are Orang Ulu,
the Penan and Berawan tribes who are indigenous to
GMNP. Most of them have received at least second-
ary level education, employed and engaged in tour-
ism services in Mulu, such as accommodation and
transportation (e.g., longboat and car). Their income
in such a tourism sector was less than MYR2,500 per
month, which is considered Malaysia’s low-income
group (Department of Statistics Malaysia, 2020).
Table 4 shows the demographic background of
visitors to GMNP. A total of 87 respondents have
responded to this study. The average age is 31 to
35 years old, while most are female (52.9%). Most
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visitors are Bumiputra, including Malay, Sarawak
and Sabah natives. On average, visitors are mostly
single compared to the local community, who are
mostly married. Furthermore, visitors mostly serve in
the government sector as opposed to the local com-
munity, which is more likely to be self-employed.
Thus, their estimated monthly income is more stable
at between MYR2,500 to MYR7,900. On average,
these visitors are also first-time visitors to GMNP as
well as with friends or colleagues in groups of 1 to 5
persons. The level of education among visitors is also
higher than in the local community where they have
received tertiary education.

Level of knowledge towards biodiversity
conservation

Table 5 shows the overall mean, indicating that
knowledge of biodiversity conservation among
respondents was high (mean=4.13). All five items
show a high value means that range from 4.02 to 4.29.
It indicates their strong agreement with each item that
concerns the basic concept of biodiversity, consisting
of three levels: genetics, species, and ecosystems.

Most respondents (83.4%) have a good knowledge
of the term ‘endangered species’, which refers to ani-
mal or plant species that are threatened with extinc-
tion (Item 5). This is evidenced by their ability to
list some of the endangered species, especially at the
species level; regardless, they are from a non-profes-
sional group. Contrary to the findings by Hooykaas
et al. (2019), which stated that knowledge about spe-
cies is low among laymen.

Furthermore, the knowledge of fundamental biodi-
versity was also high when 75.8% of the respondents
agreed with Item 1, which stated that biodiversity
refers to the diversity of plants and animals that exist.
This indicates that they generally know the defini-
tion of biodiversity, probably due to the role of local
mass media in promoting biodiversity knowledge.
The finding proves that media such as newspapers
and magazines, radio, television, and the internet play
a more significant role in promoting environmental
awareness to the public (Kushwaha, 2015).

Item 2 showed that respondents understand the
concept of biodiversity at the genetic level through a
given key point: different types of mosses and breeds
of hornbills are an example. Genetic diversity is just
as important to ecosystem function and community
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Table 3 The demographic

Items Frequency, n Percentage, %
background of the local
community (n=99) Gender
Male 60 60.6
Female 39 394
Ethnic
Penan 22 22.2
Berawan 45 45.5
Others (e.g. Malay, Iban, Chinese) 32 323
Marital status
Married 73 73.7
Single 24 24.2
Others (e.g. divorced) 2 2
Age
19-25 7 7.1
26-30 13 13.1
31-39 25 25.3
40-50 20 20.2
More than 50 34 343
Level of education
No formal education 7 7.1
Primary education 20 20.2
Secondary education 58 58.6
Undergraduate (e.g. first degree, diploma, certifi- 13 13.1
cates)
Postgraduate (e.g. PhD, Master degree) 1 1
Occupation
Government servant 14 14.1
Private employee 24 242
Self-employed 42 42.4
Retiree 2 2
Student 2 2
Unemployed 15 15.2
Monthly income
Less than MYR2,500 83 83.8
MYR2,500-MYR4,849 13 13.1
Others (e.g. Prefer not to say) 3 3
Number of dependent
None 41 41.4
01-Mar 40 404
MYR1.00=USDO0.23 04-Jul 16 16.2
(Based on currency More than 7 o) 2
exchange in June 2022).
structure as species diversity in terms of underly- attitude toward the conservation of natural resources

ing mechanisms (Raffard et al., 2019). It showed the (Aminrad et al., 2013; Hassan, 2017; Ibrahim et al.,

importance of public knowledge in supporting biodi- 2021a, 2021b).

versity conservation for a national park. The higher The respondents not only have a solid understand-
the knowledge of biodiversity, the higher the positive ing of the concept of biodiversity at the genetic level,
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Table 4 The demographic

o Items Frequency, n Percentage, %
background of visitors
(n=87) Gender
Male 41 47.1
Female 46 52.9
Nationality
Malaysian 81 93.1
Non-Malaysian 6 6.9
Race
Bumiputra 63 72.4
Chinese 16 18.4
Indian 2 2.3
Others (e.g. Non-Malaysian which include Cauca- 6 6.9

sian, Bruneian)

Marital status

Married 38 43.7
Single 49 56.3
Age
19-25 12 13.8
26-30 16 18.4
31-39 35 40.2
40-50 18 20.7
More than 50 6 6.9
Level of education
No formal education 1 1.1
Primary education 1 1.1
Secondary education 5 5.7
Undergraduate (e.g. first degree, diploma, certifi- 51 58.6
cates)
Postgraduate (e.g. PhD, Master degree) 29 333
Occupation
Government servant 36 41.4
Private employee 21 24.1
Self-employee 11 12.6
Retiree 1 1.1
Student 13 14.9
Unemployed 5 5.7
Monthly income
Less than MYR2,500 23 26.4
MYR2,500-MYR4,849 27 31
MYR4,850-MYR7,099 23 26.4
MYR7,100-MYR10,959 5 5.7
More than MYR10,959 5 5.7
Others (e.g. prefer not to say) 4 4.6
Number of dependent
None 44 50.6
01-Mar 33 37.9
MYR1.00=USDO0.23 04-Jul 8 9.2
(Based on currency More than 7 2 23

exchange in June 2022).
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Table 5 Level of knowledge towards biodiversity conserva-
tion (n=186)

Construct Item SD Percent- Total mean Mean
age, % inter-

preta-

tion

Knowledge 1 0.829 75.8 4.23 High
2 0.831 72.6 4.08 High

3 0918 67.7 4.02 High

4 0.921 68.8 4.03 High

5 0.889 83.4 4.29 High

Total 0.878 73.7 4.13 High

Full details of Item 1 — Item 5 are presented in Appendix 1
(A); Bases of mean score (Low=1.00-2.49, Moderate =2.50—
3.49, High=3.50-5.00).

but they can also reach the ecosystem level (Item 3).
They have a general understanding of the differences
between habitats, such as wetland, coastal, forest, and
meadow, when it comes to supporting the survival
of various species. This is consistent with the find-
ing by Palacios-Agundez et al. (2014) that the gen-
eral public recognises the importance of forests for

ecosystem services, which ultimately contribute to
their well-being.

While Item 4 indicates that the majority of
respondents are aware of endemic species, which are
native species that are exclusive to a particular region
and cannot be found in other habitats. In promot-
ing Malaysians’ local tourism treasures, the role of
NGOs through the appropriate mass media, including
the unique to Borneo proboscis monkey, has proven
to be highly effective. Although the species is not in
GMNP, they are aware of its distribution in several
regions, particularly in Sarawak and Sabah. The pro-
boscis monkey was the official mascot for the 2014
Visit Malaysia Year. This exposed the public to the
term ’endemic species’ through local tourism promo-
tion (Ibrahim et al., 2021a, 2021b).

Level of attitude towards biodiversity conservation

Table 6 portrays the level of public attitude, par-
ticularly local community and visitors, towards bio-
diversity and conservation. It is measured using
sixteen statements. Table 5 shows the total mean of
3.59, which indicates that the level of attitude among

Table 6 Level of attitude

e . Construct Item SD Percentage, % Total mean Mean interpretation
towards biodiversity
conservation (n= 186) Attitude 1 1.321 58.6 3.68 High
2 1.469 45.7 3.10 Moderate
3 1.209 46.7 3.48 Moderate
4 1.240 71.0 391 High
5 1.196 66.6 3.77 High
6 1.240 30.1 2.81 Moderate
7 1.299 81.7 4.24 High
8 1.062 61.3 3.68 High
9 1.205 53.2 3.50 Moderate
10 1.164 22.0 2.65 Moderate
11 1.573 42.5 3.00 Moderate
12 1.217 81.2 4.26 High
Full details of Trem 1 13 0.902 87.1 4.39 High
Itl;m le6a;r<s: ([))reszrr?ted in 14 1.030 758 412 High
Appendix 1 (B); Bases of 15 0.955 73.1 3.97 High
mean score (Low =1.00— 16 1.304 339 2.95 Moderate
2.49, Moderate =2.50-3.49, Total 1212 582 3.59 Moderate

High=3.50-5.00).
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respondents towards biodiversity conservation is
moderate.

The mean for Item 10 (2.65) is moderate, and
it is the lowest compared to other items in the atti-
tude construct. It demonstrates that the respondents
perceived that people nowadays are less concerned
about issues regarding biodiversity and conserva-
tion. Although it is only based on the perspective of
the respondents, however, their concern for the public
is a good indicator that shows a sign of their concern
for conservation issues in the midst of tourism devel-
opment. This is might in line with a study conducted
by Ferrer-i-Carbonell and Gowdy (2007) that there
is a positive concern about biodiversity loss on their
well-being.

Item 13 is the highest mean for the attitude con-
struct with a value of 4.39. A total of 87.1% of
respondents are highly concerned about the loss of
local flora and fauna species. This indicates that they
feel the loss of certain species of local flora and fauna
is a significant loss. The value of their appreciation
for some of these local species, including endemic
and iconic species such as the Malayan tiger, tapir,
proboscis monkey, orangutans, and a hornbill, which
represent Malaysia in most events such as Visit
Malaysia Year, and Southeast Asian Games promo-
tion is a good indicator of conservation efforts. In
fact, the loss of this species is a form of biodiversity
destruction, as discussed in Item 10. Individuals that
care about biodiversity loss are believed to reveal a
psychological connection with other living organ-
isms. Therefore, the positive relationship between
well-being and concern about species extinction lends
support to those who argue that humans receive posi-
tive psychological benefits from caring about other
species (Kopnina et al., 2018).

Item 12 shows the second-highest mean of 4.26,
which states that the respondents agree that World
Heritage Site (WHS) UNESCO’s recognition of
GMNP is very important. It shows that they have
good support for the initiatives implemented by
UNESCO towards conservation efforts at the park.
It also reflects their good knowledge of the role of
WHS status on biodiversity conservation in GMNP.
In fact, the status could increase human well-being,
especially local community and visitors, as a result
of the holistic management of the protected area. The
status instigates benefits in terms of local livelihood
and tourism in the area.

Item 7 shows a mean of 4.24, which states that the
respondents agree that ‘nature is from God and needs
to be conserved’. This statement also reinforces the
high ecocentric spirit among them. Most religious
respondents believed that the universe is God’s crea-
tion, and as good believers, we must take good care of
it (Zagonari, 2020).

Although the overall attitude is at a moderate
level, it still possesses that they are ecocentric, that
is, a good sense of responsibility as custodians of
national parks as well as towards holistic biodiversity
conservation efforts (Ibrahim et al., 2019). However,
based on Table 5, there are seven items that indicate
a moderate status (i.e. mean that ranges from 2.34 to
3.66) that need to be emphasised by stakeholders to
improve attitudes at a high level among the public,
particularly local community and visitors.

Level of experience in biodiversity conservation

Table 7 shows that the overall total mean indicates
that the level of experience among respondents

Table 7 Level of

g AR . Construct Item Std. deviation Percentage Total mean Mean interpretation
experience in biodiversity
conservation (n=186) Experience 1 1.295 51.6 3.39 Moderate
2 1.282 59.7 3.54 Moderate
3 1.148 63.4 3.69 High
4 1.395 40.3 2.98 Moderate
Full details of Ttem 1 5 1.186 57.6 3.61 Moderate
Item 10 are presented in 8 1.140 807 4.39 High
Appendix 1 (C); Bases of 9 1.133 81.7 4.28 High
mean score (Low=1.00— 10 1.523 414 2.98 Moderate
2.49, Moderate =2.50-3.49, Total  1.263 59.6 3.61 High

High=3.50-5.00).
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toward biodiversity conservation is high, with a value
of 3.61. The public’s current experience has a greater
possibility to increase to a better level in the future
with a good engagement from related stakeholders
towards envisioning biodiversity conservation for
sustaining human well-being. There are 59.6% of
respondents have good experience related to ecocen-
trism, particularly in biodiversity conservation.
Based on the highest items (i.e. items 8 and 9),
most respondents showed a high sense of responsi-
bility in preserving the environment by not picking
any plants and animals in the national park without
permission. It indicates that they know and com-
ply with the regulations that restrict people from
disturbing flora and fauna within the national park.
These ecocentric practices or experiences may also
be influenced by the environment that drives them
to do so. According to item 2, they agreed that peers
are individuals who greatly encourage them to care
for the environment. Friends are more influential
in mobilising outdoor behaviour than families and
educational institutions (Jancius et al., 2021).
Meanwhile, both item 10 and 4 has the lowest mean
value of 2.98. Only 41.4% of respondents stated that they
have participated in programmes organised by non-gov-
ernmental organisations (NGOs) regarding environmental
conservation. With the engagement of government agen-
cies and NGOs through community-based programmes,
it can boost local people’s economic status through the
benefits of natural resources such as tourism products
and small and medium industries (Ibrahim et al., 2019).
Emphasising the public’s ability, skills, and knowledge

in utilising the sustainable use of resources is becoming a
significant step in environmental conservation efforts.

For Item 4, the percentage of respondents who
regularly read environmental books or magazines is
less than half, which is 40.3%. This observation is
because they are more interested in obtaining infor-
mation on environmental education through televi-
sion programmes that are more interactive, as shown
by Item 5 (mean=3.61).

Level of awareness between local community and
visitors

Based on Table 8, the level of awareness referred to
knowledge, attitude, and experience is significantly
different between the local community and visitors.
Cohen’s d value is acceptable at a value less than 2.00
(Cohen, 1988). The results indicate significant dif-
ferences in the construct of knowledge, attitude, and
experience between the local community and visitors.
Overall, visitors’ knowledge, attitude, and experience
are higher than the local community based on the
mean value in Table 8.

The level of knowledge was significantly higher
for visitors than for the local community (p <0.001).
The knowledge gap between the local community and
visitors is very large compared to attitude and experi-
ence. This result could be due to the diverse sociode-
mographic backgrounds of the respondents.

As presented in the table, the level of attitude of
visitors is also significantly higher than the local
community. This result contradicted the findings of
a similar study in Bako National Park (BNP) that

Table 8 Level of

. Construct Frequency, n Mean Cohen’s d Strength of p-value
knowledgt?, attitude, effect size association
and experience towards
biodiversity conservation Knowledge
between local community . . "
and visitors (n= 186) Local community 99 3.79 (0.65) 1.29 Very large 0.00
Visitors 87 4.52(0.47)
Attitude
Local community 99 3.44 (0.41) 0.8 Large 0.00%*
Visitors 87 3.78 (0.44)
Experience
Figure in parentheses Local community 99 3.33(0.73) 0.96 Large 0.00*
is standard deviation; Visitors 87 3.92 (0.48)

*Significant at p <0.01.
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Table 9 Association between constructs (n=186)

Construct r Correlation
Knowledge vs. attitude 0.378%%* Moderate
Attitude vs. experience 0.254%%* Weak
Knowledge vs. experience 0.457%%* Moderate

**Pearson correlation is significant at «=0.01.

Table 10 Association between awareness variable and soci-
odemographic

Awareness
Knowledge Attitude Experience
Type of respondents 0.539%%* 0.369%* 0.426%*
(local community or
visitors)
Race of visitors 0.234%%*
Ethnic 0.236* 0.217*
Marital status 0.225%%* 0.247%%*
Age —0.306%*  —0.221%* —0.242%*
Education level 0.530%* 0.470%* 0.542%%*
Income level 0.242%%* 0.236%* 0.175*

Number of dependent —0.168*

Do you think that 0.156*
UNESCO status is
important?

**Correlation is significant at a=0.01 (2-tailed).

*Correlation is significant at «=0.05 (2-tailed).

the local community has a higher attitude towards
biodiversity conservation than visitors (Ibrahim
et al., 2021a, 2021b). A good sense of belonging to
BNP among the local community is a good indica-
tor that encourages them to take care of this area,
which has been their identity for a long time. How-
ever, in GMNP, the local community has a lower
sense of belonging that needs to be emphasised by
stakeholders. It is due to the local community of
GMNP has a cultural heterogeneity that is different
to that in BNP, where their society is more homog-
enous. The Penan and Berawan have conflicts over
employment opportunities and land ownership in
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the park area. The dissatisfaction between them
and the government is also the cause of the lower
level of attitude than visitors in the context of bio-
diversity conservation efforts. Xu et al. (2022)
stated that socio-economic factors such as gender,
age, income, education, marital status, acceptance
to pay, and willingness to reside in the community
(for an extended period of time) could influence
people’s attitudes towards biodiversity conserva-
tion in the area.

The level of experience for the visitors is also
significantly higher than the local community. Fur-
ther multiple regression analysis (Table 10) would
elucidate this phenomenon through the relationship
between the constructs of awareness and the soci-
odemographic of the respondents.

Association between knowledge, attitude, and
experience constructs

Pearson correlation was used to assess the strength of
the relationship and describes how closely two vari-
ables are associated with each other. The value of 0
(minimum) indicates no relationship, while the value
of 1 (maximum) indicates a perfect linear relation-
ship (Peeters, 2016; Winter et al., 2016). The results
showed that the constructs are positively correlated,
ranging from weak to moderate (Table 9). Although
the correlation between these constructs is not high,
it is still clear that knowledge is related to exposure
to biodiversity (experience) and positive attitudes
towards nature and animals (Hooykaas et al., 2019).

Table 10 shows the significant correlation coeffi-
cient, r, which ranges from low to moderate (—0.156
to 0.542) between the awareness variable and soci-
odemographic. There is a significant correlation
between awareness (knowledge, attitude, and experi-
ence) and sociodemographic. There is a moderately
negative relationship between age and level of knowl-
edge, attitude and experience towards biodiversity
conservation. From the correlation, it can be con-
cluded that the older generation tends to have a lower
level of awareness (knowledge, attitude, and experi-
ence) than the younger generation.
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Table 11 The regression coefficient for predicting knowledge
on biodiversity conservation

Overall model (n=186)

Variables B p
Type of respondent 0.452 (0.128) 0.001%**
(local community or
visitor)
Gender 0.026 (0.084) 0.757
Race —0.020 (0.069) 0.773
Marital status —0.072 (0.103) 0.484
Age —0.046 (0.043) 0.287
Education 0.189 (0.058) 0.001%#%*%*
Occupation 0.014 (0.034) 0.682
Income —0.003 (0.046) 0.946
Number of dependent —0.084 (0.063) 0.184
Constant 3.079 (0.336) 0.000
R? 0.358
RZadj 0.352

F(9, 176) =10.905%**

B=unstandardized regression coefficients; Figure in parenthe-
ses is standard error; *p <0.1, *¥p <0.05, ***p <0.01, *****
p<0.001.

Table 12 The regression coefficient for predicting attitude
towards biodiversity conservation

Variables Overall model (n=186)
B P

Type of respondent —0.032 (0.091) 0.729

(local community or

visitor)
Gender 0.025 (0.060) 0.677
Education 0.159 (0.041) 0.0007%***
Occupation —0.048 (0.025) 0.050*
Race 0.140 (0.049) 0.005%**
Marital status 0.107 (0.073) 0.145
Age —0.024 (0.030) 0.431
Income 0.019 (0.033) 0.557
Number of dependent —0.009 (0.045) 0.834
Constant 2.905 (0.239) 0.000
R? 0.284
RZ%adj 0.247

F(9, 176) =7.749%***

B =unstandardized regression coefficients; Figure in parenthe-
ses is standard error; *p <0.1, **p <0.05, ***p <0.01, *****
p<0.001.

Regression for predicting knowledge, attitude, and
experience

Multivariate regression was conducted to predict
knowledge, attitude, and experience constructs. Based
on the analyses, knowledge was statistically signifi-
cant, with an R? of 0.358, which quantifies how much
the independent variables determine the dependent
variable in terms of proportion of variance. Based on
Table 11, two of the nine predictor variables were sta-
tistically significant. The results indicated that type of
respondent and education were the best variables in
predicting the respondents’ scores on the knowledge
scale. Previous research has demonstrated that a high
degree of education will provide communities with a
better understanding of current concerns concerning
biodiversity and its benefits (Challcharoenwattana &
Pharino, 2016; Ezebilo et al., 2012).

The attitude model in Table 12 also was statisti-
cally significant. It had an R? of 0.284, which quan-
tifies how much the independent variables determine
the dependent variable in terms of proportion of vari-
ance. According to the coefficients table (Table 11),
three of the nine predictor variables were statistically
significant. The results indicated that race, education,
and occupation were the best variables in predicting
the respondents’ scores on the attitude scale.

This study shows that those who have received
higher education are more likely to have a posi-
tive attitude. This is in line with the findings of a
study by Caruso et al. (2021) and Schlegel and Rupf
(2010) that ecocentric traits among individuals are
also influenced by higher education levels. In this
model, the race and education predictor shows a
positive sign. On the other hand, occupation showed
that individuals who serve in the government sector
are more likely to have a better attitude than others.
They might be more familiar with the government
efforts and policies toward biodiversity conservation
in Malaysia because they are part of it. Thus, loyalty
to the government is the main value instilled in the
government servant. Civil service ethics influence the
behaviour and discipline of Malaysia’s civil servants
and encourage ethical values, which include ecocen-
trism (Tjiptoherijanto, 2012). The attitude model is
also influenced by race, which shows a positive coef-
ficient that is non-Bumiputra have a better attitude
than Bumiputra (Malay, Sarawak, and Sabah natives).
It portrays that they have a better sense of belonging
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Table 13 The regression coefficient for predicting experience
towards biodiversity conservation

Table 14 The regression coefficient for predicting awareness
of biodiversity conservation

Variables Overall model (n=186) Variables Overall model (n=186)
p p p p

Type of respondent 0.201 (0.133) 0.134 Type of respondent 0.207 (0.077) 0.008*%*%*

(local community or (local community or

visitor) visitors)
Gender —0.110 (0.087) 0.209 Gender —0.020 (0.051) 0.697
Race —0.018 (0.072) 0.804 Race 0.034 (0.042) 0.415
Marital status —0.214 (0.107) 0.048%* Marital status —0.060 (0.062) 0.340
Age —0.031 (0.044) 0.485 Age —0.034 (0.026) 0.195
Education 0.333 (0.060) 0.0007%##3* Education 0.227 (0.035) 0.0007%#33*
Occupation —0.014 (0.036) 0.694 Occupation —0.016 (0.021) 0.439
Income —0.040 (0.048) 0.408 Income —0.008 (0.028) 0.778
Number of dependent —0.101 (0.065) 0.123 Number of dependent —0.065 (0.038) 0.089*
Constant 2.919 (0.350) 0.000 Constant 2.968 (0.203) 0.000
R? 0.326 RZ%adj 0.482
RZadj 0.291 F(9, 176)=20.094

F(9, 176) =9.456%***

B=unstandardized regression coefficients; Figure in parenthe-
ses is standard error; *p <0.1, *¥p <0.05, ***p <0.01, *****
p<0.001.

than Bumiputra, who are prouder and appreciate
their natural heritage, particularly GMNP (Ibrahim
et al., 2021a, 2021b). These values also instil a more
responsible attitude towards environmental conserva-
tion, which is an asset that might contribute to their
well-being.

The experience model in Table 13 indicates sta-
tistically significant, with 32.6% of the variance
explained by the model quantifying how much the
independent variables determine the dependent vari-
able. According to the coefficients table, 2 of the 9
predictor variables were statistically significant. The
results indicated that marital status and education
were the best variables in predicting the respondents’
scores on the experience scale, p <0.001.

Marital status shows that married individuals are
more likely to have a better level of experience than
singles. This may be because those who have held
responsibilities as parents have better exemplary
values to teach to their children than singles. Par-
ents play an important role in the agentive sociali-
sation role in their engagement with children on
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B=unstandardized regression coefficients; Figure in parenthe-
ses is standard error; *p <0.1, *¥p <0.05, ***p <0.01, *****
p<0.001.

pro-environmentalism (Iwaniec & Curdt-Christian-
sen, 2020).

As the knowledge and attitude model, education is
also seen as a factor in predicting the level of experi-
ence in this study. Education was observed to signifi-
cantly impact villagers’ experience (participation) in
biodiversity conservation initiatives (Truong, 2022).

Multivariate analysis for overall awareness scale

The multiple regression analysis was employed to
examine the biodiversity conservation awareness
among the public, particularly the local community
and visitors to GMNP. Multiple regression is a statis-
tical procedure that assesses the relationship between
a dependent variable and several predictor variables
(Petchko, 2018).

In the present analysis, the awareness variable was
employed as the dependent variable. It was defined
operationally from the mean score between the con-
struct of knowledge, attitude, and experience in this
study. Respondents with high scores for the mean
total for the three constructs were considered more
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likely to have a higher level of awareness than those
with low scores. The independent variables were
sociodemographic, such as type of respondent, gen-
der, race, marital status, age, education, occupation,
income, and the number of the dependent.

This model was statistically significant. It had an
R? of 0.507, which indicates that the regression model
explained 50.7% of the variance in the respondents’
scores for the awareness scale. It also possesses a
moderate model based on interpretation suggestions
for social science by Ferguson (2009). The value also
exceeds the recommended minimum effect size of
0.04.

According to the coefficients table, 2 of the 9 pre-
dictor variables were statistically significant. The
results indicated that type of respondent and educa-
tion were the best variables in predicting the respond-
ents’ scores on the awareness scale. Table 14 indi-
cates the results of the analysis.

Respondents with a high level of education had
a higher level of score than others on the biodiver-
sity conservation awareness scale. This regression
analysis clearly shows that the type of respondent
greatly influences the awareness scale, as explained in
Tables 8 and 10.

Although visitors have a higher level of awareness
than the local community, income and employment
that are often associated with them are insignificant
in this study. In fact, it has been proven that the high
educational background of respondents leads to a
better level of awareness. A total of 91.9% of visi-
tors who have participated in this survey showed that
they had received tertiary education compared to the

percentage of the local community, which is only
14.1%.

This awareness may exist among them due to the
environment that drives them to be ecocentric since
they were in previous educational institutions. Fur-
thermore, many environmental programs are organ-
ized by clubs and associations at the institutions.
Formal education is critical for exposing society
to biodiversity conservation (Kamri, 2018). These
findings demonstrated that the higher the degree of
education, the more aware the public is of the need
for environmental conservation (Abrina & Bennett,
2020; Ariyo et al., 2018; Castillo-Eguskitza et al.,
2019; Ren et al., 2020). It also supports those peers
were the individuals who most motivated them to do
so based on the mean analysis for item 2 in the expe-
rience construct (Table 7).

The number of dependents is significantly dif-
ferent at 10% of the significance level. The major-
ity of local community and visitors involved in this
study do not have dependent. Most are 50 years old
and no longer have dependents for the local commu-
nity because their children are married and choose to
migrate to cities for better employment opportunities.
Meanwhile, visitors are still a bachelor and have no
dependents. Other predictors, namely gender, race,
marital status, age, occupation, and income, showed
no statistically significant relationship to the depend-
ent variable.

Further multiple regression analyses for the type of
respondents were conducted separately with the same
variables. The regression model for local communi-
ties and visitors significantly predicted the awareness

Table 15 Mean analysis Pillars

. Dimension Mean Std. deviation Satisfaction level

of respondents’ well-being
(n=99) Environment Environment 4.39 0.806 Good

Economic Income 2.46 1.264 Poor

Social Neighbourhood 4.44 0.823 Good

Life and social relation 4.43 0.797 Good

Bases of mean score Services and facilities 3.26 1.389 Moderate
(Poor=1.00-2.49, Education 4.08 1.007 Good
Moderate =2.50-3.49, Culture 4.09 0.882 Good

Good=3.50-5.00).
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among respondents. This model accounts for 34.9%
and 58.2% of the variance in local community and
visitors, respectively, to have awareness within their
society. For the local community, education, income,
and the number of dependents contributed signifi-
cantly to the model. For visitors, only education has
contributed to the model (see Appendix B.1). The
regression model for visitors shows a lower signifi-
cant value at p <0.1 than the local community model.
This result may be due to the small sample size for
visitors compared to the local community.

Specifically, it was proven that education had
determined the awareness of respondents who are
male, female, single, married, middle and old aged
generation, young generation, non-government
employee, not working (e.g. unemployed, retiree, and
student), has monthly income (less than MYR2501),
has dependent, no dependent, and indigenous people
(see Appendix B). It is noted that married respond-
ents have a better awareness level than single based
on their significance, coefficient, and variance. Simi-
larly, middle and old age indicate better than the
young generation in terms of awareness. Respondents
who have dependents have a better awareness level
than those without dependents. The type of respond-
ent only predicts the level of awareness of respond-
ents who had no dependents.

Awareness scale and its relation to the well-being of
the local community

The well-being of the local community is dependent
on environmental, economic and social factors that
are closely related to their daily lives. This well-being
is also subjective based on each individual’s differ-
ent perspectives. Table 15 shows the mean analysis of
respondents’ well-being measured through their level
of satisfaction with the environmental, economic,
and social pillars. Based on the mean, the environ-
ment (4.39) and social (4.06) are at good satisfaction
levels. On the other hand, economics (2.46) showed
that they were not satisfied with the current monthly
income due to the COVID-19 pandemic challenge
situation in their area. This pandemic led to the phe-
nomenon of ‘anthropause’ that referred specifically
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Table 16 The regression coefficient of well-being for predict-
ing awareness towards biodiversity conservation by the local
community

Pillars Overall model (n=99)

p p
Environment —0.105 (0.067) 0.119
Economics 0.075 (0.034) 0.028*%*
Social 0.221 (0.087) 0.013%:*
Constant 2.897 (0.281) 0.000
R? 0.140
RZ%adj 0.113

F(3,95)=5.148%***

p=unstandardized regression coefficients; Figure in parenthe-
ses is standard error; *p<0.1, **p <0.05, ***p <0.01, *****
p<0.001.

to a considerable global slowing of modern human
activities, notably travel (Rutz et al., 2020). The tour-
ism industry is almost paralysed due to the absence
of visitors in GMNP as well as restriction movement
control orders by authorities.

The satisfaction level for the services and facili-
ties dimension shows that it is at a moderate level
compared to other dimensions, including neighbour-
hood, life and social relations, education, and culture.
This finding is because they demand to have services
and facilities be improved in their area, including
water supply, electricity and internet. Based on nar-
rative and observation, they are currently still using
untreated water, which differs from residents outside
of their area. Some of them still use rain and river
water as the main source of drinking water in their
daily life. Furthermore, the telephone and internet
networks are also very limited in GMNP and adja-
cent areas compared to Long Terawan. Residents in
Long Terawan have received free high-speed internet
access facilities through the Sarawak Rural Broad-
band Network (My SRBN) initiative starting from
April 2021. Thus, residents in GMNP and surround-
ing areas also expect the same facilities as those in
Long Terawan. To achieve community-based natural
resource management, the government’s facilitative
role is necessary (Emilia et al., 2013).
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The awareness variable was employed as the
dependent variable, while the independent vari-
ables were well-being pillars, such as environment,
economics, and society. This model was statistically
significant. It had an R? of 0.140, which quantifies
how much the independent variables determine the
dependent variable in terms of proportion of variance.
This indicates that the regression model explained
14.0% of the variance in the respondents’ scores for
the awareness scale. It also possesses a low model for
social science by Ferguson (2009). According to the
coefficients table (Table 16), 2 of the 3 predictor vari-
ables were statistically significant. The results indi-
cated that economics and social pillars were the best
variables in predicting the respondents’ scores on the
awareness scale.

Conclusion and caveats

Overall, the level of awareness of the respondents
is still deemed to be considerable, but the level of
attitude must be enhanced because its value is only
moderate, whereas knowledge and experience are at
a high level. After being refined, the gap between
the local community and visitors in terms of knowl-
edge, attitude, and experience is immense. This is
due to several sociodemographic factors that influ-
ence their broad sense level of awareness. Based on
the mean scores for knowledge, attitude, and experi-
ence, it is evident that visitors demonstrate a higher
level of awareness than the local community.

The level of biodiversity conservation awareness
is influenced by the type of respondents (e.g., local
community or visitors), their level of education, and
the number of their dependents. However, through
regression analysis, the sociodemographic factors
that influence the awareness variable, as measured
by the indicators of knowledge, attitude, and expe-
rience, can be seen clearly. The level of education
and the type of respondent influence the level of
awareness. While education, occupation, and race
also influence a respondents’ attitude. Similarly, to
knowledge and attitude, respondents with a high
level of education also have a high level of expe-
rience, but marital status also provides insight into
this concept. The relationship between biodiversity

conservation awareness and community well-being
is supported by this study. Enhancing well-being via
its indicators, which are economic and social pillars,
has a substantial impact on conservation awareness.

It is proposed that future work at GMNP should
include an assessment of species knowledge admin-
istered by relevant stakeholders. Intervention pro-
grammes should be implemented over a period of
time to educate and assess the local community’s
level of knowledge regarding biodiversity conser-
vation in this GMNP. Aspects of social psychology
play a significant role in biodiversity and conser-
vation, which must be managed holistically by all
nation-pride-holding parties in GMNP. This study
will aid government and policymakers in develop-
ing a more effective strategy for promoting sustain-
able environmental management and conservation
initiatives.
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Appendix 1

Item Statement

(A) Level of knowledge towards biodiversity conservation

1 Biodiversity is a measure of the number of different species of plants and animals in an area (e.g, the birds and plants
at Mulu)

2 Biodiversity is a measure of the extent of genetic variation within a species (e.g, the different type of moss, different
breeds of hornbill)

3 Biodiversity means the number of different ecosystems within a specific area such as the wetlands, the coast, the forest,
the meadows

4 Endemic species (e.g. proboscis monkey, Malayan tiger, tapir) is a species that can only be found in a specific geo-
graphic area due to isolation, soil and climate

5 Endangered species is species of wild animal and plants that is threatened with extinction

(B) Level of attitude towards biodiversity conservation

1 I think the goal of biodiversity conservation itself is a threat to our country’s continued economic prosperity

2 I think the biodiversity issues and problems should be left to experts

3 I think the demand for economic growth which concern on some environmental restrictions related to biodiversity

issues is less important

4 I do not think any of us can contribute significantly to solving the problem of biodiversity issues

5 I am not willing to sacrifice my possessions or money to deal with biodiversity issues and issues

6 I think science & technology can solve all biodiversity issues and problems

7 I think nature is a gift from God that does not necessarily need to be preserved

8 I think almost all human activities cause biodiversity loss

9 I think that the exploitation of natural resources for basic human needs must be developed even though it may result in
loss of habitat and wildlife populations

10 I think that people are too concerned about biodiversity issues and problems

11 The road that connects Gunung Mulu to other areas should be built

12 World Heritage Site UNESCO’s recognition on Gunung Mulu is not very important

13 I do not feel anything about the extinction of local species of flora and fauna

14 To be honest, there is nothing I can do to help stop the degradation of the world’s biodiversity

15 I think we will lose some of the endemic / unique species (e.g., proboscis monkey, orangutan, Malayan tiger, tapir) that
are the major contributors to biodiversity worldwide

16 I think the loss of biological diversity of domestic animals for food production is less serious than a similar loss of

wildlife
(c) Level of experience/ practices towards biodiversity conservation

1 Do you participate in outdoor activities such as camping, hiking, plogging, rafting, caving?

2 Do your family members encourage you to take care of the environment?

3 Do your friends encourage you to take care of the environment?

4 Do you read environmental books or magazines?

5 Do you watch television for environmental channel?

6 Do you see other tourists littering indiscriminately?

7 Do you advice the irresponsible tourists to not litter indiscriminately?

8 Do you hunt the animals?

9 Do you pick the plants?

10 Do you participate in any non-government organization (NGO) membership/ programme for environmental/ biodiver-

sity conservation?
(D) Community well-being (for local community respondents only)
1 Are you satisfied with the surrounding environment (air, water, land)?
2 Are you satisfied with the people who live in this community?
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Item Statement

3 Are you satisfied with the life of the community here?

4 Are you satisfied with the services and facilities here?

5 Are you satisfied with the education facilities provided to the children here?
6 Are you satisfied with the income and living costs here?

7 Are you satisfied with the culture of the community here?

Appendix 2

Variables Local community (n=99) Visitors (n=87)

i SE p VIF B SE p VIF

(A) Regression coefficient for predicting awareness on biodiversity conservation by type of respondents

Gender —-0.076 0.007 0.327 1.064  0.023 0.067  0.732 1.092
Race —0.000 0.105  1.000 1.048  0.042 0.043  0.340 1.304
Marital status —0.117 0.089 0.193 1449  -0.014 0.092  0.876 2.028
Age —-0.020 0.036  0.582 1559  —0.013 0.041  0.756 2.024
Education 0.287 0.054  0.000%# 1360  0.146 0.046  0.002%**  1.027
Occupation -0.014 0.035  0.692 1.069  —0.015 0.025  0.545 1.314
Income 0.179 0.098  0.069* 1.080  —0.034 0.028  0.221 1.337
Number of depend- —0.096 0.056  0.090%* 1429  —0.039 0.051 0447 1.441
ent

Constant 2.957 0.329  0.000 3.557 0307  0.000

R? 0.349

R?%adj 0.291

F(8, F(8, 78)=1.800%*

90)=6.031****

B = unstandardized regression coefficients; Beta = standardized regression coefficients; SE = standard error of b; *p<.1, **p<.05,
HEEp< 01, #F*Ep< 001,

Variables Male (n=101) Female (n=85)

B SE p VIF B SE p VIF

(B) Regression coefficient for predicting awareness on biodiversity conservation by gender

Type of respond- 0.099 0.119 0.407 2.687 0.249 0.106 0.021%* 2.380
ents

Race —0.027 0.067 0.685 1.208 0.076 0.053 0.155 1.255

Marital status —0.149 0.093 0.113 1.753 0.014 0.086 0.873 1.729

Age —0.049 0.036 0.183 1.829 —0.020 0.038 0.597 1.563

Education 0.277 0.059 0.000%*** 2 484 0.197 0.043 0.000%%**%* 1.891

Occupation —-0.011 0.031 0.722 1.183 —-0.018 0.029 0.538 1.311

Income 0.008 0.039 0.841 1.575 —0.023 0.041 0.581 1.727

Number of —0.057 0.051 0.261 1.488 —-0.109 0.061 0.080* 1.299
dependent

Constant 3.138 0.299 0.000 2.824 0.251 0.000

R? 0.47 0.582
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Variables Male (n=101) Female (n=385)

B SE P VIF § SE P VIF
RZ%adj 0.424 0.538

F(8, F(3,

92)=10.189**#%  76)=13.215%***

B = unstandardized regression coefficients; Beta = standardized regression coefficients; SE = standard error of b; *p<.1, **p<.05,
*#¥p< 01, ¥*¥*¥¥p<.001.

Variables Single (n=73) Married (n=111)

5} SE p VIF B SE p VIF
(c) Regression coefficient for predicting awareness on biodiversity conservation by marital status
Type of respondents 0.177 0.120 0.144 2424 0.173 0.115 0.133 2.593
Gender 0.004 0.085 0.960 1.384  —-0.041 0.071 0.565 1.101
Race 0.005 0.083 0.948 1.359  0.041 0.052 0.435 1.311
Age —0.053 0.042 0.211 1.370  —-0.002 0.039 0.958 1.383
Education 0.216 0.082 0.010%* 2251  0.237 0.043 0.000%***  1.970
Occupation 0.023 0.033 0.482 1.764  —-0.046 0.032 0.155 1.214
Income 0.061 0.061 0.322 2.169  -0.017 0.035 0.630 1.699
Number of depend- —0.049 0.071 0.496 1.078  -0.078 0.048 0.103 1.152

ent

Constant 2.768 0.263 0.000 2.923 0.251 0.000
R? 0.413 0.500
RZ%adj 0.339 0.461

F(8, F(8,

64)=5.624 %% 102) = 12.766%*#*

B = unstandardized regression coefficients; Beta = standardized regression coefficients; SE = standard error of b; *p<.1, **p<.05,
#HEp< 01, #HFHEEp< 001,

Variables Young (n=108) Middle and old—aged (n=78)
5} SE V4 VIF [§} SE p VIF
(D) Regression coefficient for predicting awareness on biodiversity conservation by age
Type of respond- 0.186 0.087 0.0347%* 2.144 0.280 0.165 0.095* 3.023
ents
Gender -0.036 0.060 0.555 1.054 0.004 0.095 0.965 1.078
Race -0.010 0.062 0.876 1.191 0.024 0.064 0.711 1.341
Marital status —0.001 0.068 0.994 1.376 —0.187 0.132 0.162 1.334
Education 0.190 0.053 0.0017%** 1.900 0.250 0.056 0.0007%#3* 2.128
Occupation 0.010 0.026 0.696 1.487 -0.036 0.039 0.365 1.104
Income 0.034 0.043 0.422 1.816 —0.035 0.044 0.419 1.774
Number of -0.079 0.052 0.131 1.307 -0.071 0.060 0.240 1.261
dependent
Constant 2917 0.203 0.000 2.885 0.291 0.000
R? 0.395 0.502
RZ%adj 0.346 0.444
F(, F(,
99) =8.09] **** 69) =8.698 ****
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B = unstandardized regression coefficients; Beta = standardized regression coefficients; SE = standard error of b; *p<.1, **p<.05,
#EEp< 01, #F*Ep< 001,

Variables Primary and secondary education (n=92) Tertiary education (n=94)
§ SE p VIF § SE V4 VIF
(E) Regression coefficient for predicting awareness on biodiversity conservation by level of education
Type of respond-  0.208 0.241 0.391 2.043 0.336 0.099 0.001 1.192
ents
Gender —0.055 0.096 0.568 1.042 0.009 0.067 0.899 1.066
Race 0.041 0.104 0.694 1.364 0.049 0.048 0.310 1.288
Marital status 0.007 0.110 0.947 1.357 -0.028 0.086 0.746 1.693
Age —0.045 0.043 0.293 1.277 —0.046 0.043 0.286 1.910
Occupation —-0.037 0.043 0.389 1.064 -0.010 0.026 0.713 1.370
Income 0.040 0.086 0.644 1.844 —0.009 0.030 0.777 1.419
Number of depend-—0.076 0.064 0.242 1.320 —0.001 0.054 0.987 1.434
ent
Constant 3.584 0.381 0.000 3.556 0.280 0.000
R? 0.104 0.146
RZ%adj 0.017 0.065
F(8, 83)=1.202 at F(8, 85)=1.811
p=0.308

B = unstandardized regression coefficients; Beta = standardized regression coefficients; SE = standard error of b; *p<.1, **p<.05,
*##¥p< 01, #*¥*¥¥p<.001.

Variables Government servant (n=>50) Non-— government employee (n=45)
i SE p VIF B SE p VIF
(F) Regression coefficient for predicting awareness on biodiversity conservation by occupation
Type of respondents0.071 0.170 0.680 2.763 0.241 0.112  0.035%* 2.247
Gender 0.012 0.102 0.907 1.215 —0.032 0.076  0.671 1.099
Race 0.025 0.102 0.803 1.502 0.035 0.057  0.545 1.266
Marital status -0.079 0.130 0.545 1.946 —0.025 0.083  0.765 1.531
Age —0.086 0.066 0.203 1.657 —0.024 0.038  0.519 1.662
Education 0.120 0.084 0.164 2.402 0.242 0.044  0.000%*#* 1752
Income 0.021 0.063 0.746 2.057 0.009 0.036  0.794 1.535
Number of depend- 0.011 0.092 0.907 1.614 —0.067 0.054  0.220 1.493
ent
Constant 3.688 0.420 0.000 2.696 0.272  0.000
R? 0.227 0.542
R?%adj 0.076 0.501
F(8,41)=1.506 at F(8,
p=0.185 89) =13.158##:#:*
Variables Not working (e.g. unemployed, retiree, student) (n=38)
i SE p VIF
Type of respondents 0.073 0.193 0.710 3.819
Gender -0.157 0.119 0.200 1.262
Race 0.033 0.085 0.701 1.305

@ Springer



3492 GeoJournal (2023) 88:3471-3496

Variables Not working (e.g. unemployed, retiree, student) (n=38)

B SE P VIF
Marital status 0.127 0.198 0.525 3.992
Age 0.061 0.050 0.232 2.598
Education 0.267 0.096 0.009%%*%* 3.078
Income -0.210 0.135 0.130 1.321
Number of dependent -0.122 0.065 0.071* 1.163
Constant 2.955 0.389 0.000
R? 0.608
RZ%adj 0.500

F(8,29) =5.629%***

B = unstandardized regression coefficients; Beta = standardized regression coefficients; SE = standard error of b; *p<.1, **p<.05,
#HEp< 01, #HFHEEp< 001,

Variables Less than MYR2501 (n=106) More than MYR2500 (n="73)

i SE p VIF B SE p VIF
(G) Regression coefficient for predicting awareness on biodiversity conservation by income
Type of respondents 0.166 0.115 0.152 2.278 0.133 0.115 0.253 1.297
Gender 0.013 0.067 0.852 1.088 —0.056 0.084 0.513 1.173
Race 0.005 0.065 0.939 1.215 0.048 0.062 0.448 1.235
Marital status -0.152 0.083 0.070* 1.978 0.043 0.099 0.665 1.605
Age —0.004 0.030 0.901 1.943 —0.051 0.056 0.367 1.665
Education 0.368 0.050 0.000%##* 2.151 0.100 0.054 0.068* 1.305
Occupation —-0.032 0.031 0.313 1.342 —-0.032 0.040 0.420 1.183
Number of depend- —0.118 0.045 0.009%#* 1.366 —-0.021 0.070 0.770 1.465

ent

Constant 2.700 0.244 0.000 3.550 0.402 0.000
R? 0.583 0.194
RZadj 0.549 0.093

F(, F(8, 64)=1.925%

97)=16.968***

B = unstandardized regression coefficients; Beta = standardized regression coefficients; SE = standard error of b; *p<.1, **p<.05,
**Ep<. 01, ¥*¥*¥p<.001.

Variables No dependent (n=385) Has dependent (n=101)
B SE P VIF B SE p VIF

(H) Regression coefficient for predicting awareness on biodiversity conservation by number of dependent

Type of respond- 0.223 0.110 0.046%* 2.493 0.165 0.111 0.141 2.531

ents

Gender —0.002 0.074 0.974 1.120 —0.003 0.073 0.967 1.113
Race 0.055 0.056 0.333 1.310 -0.013 0.062 0.829 1.194
Marital status —0.030 0.087 0.735 1.515 —0.105 0.091 0.253 1.204
Age —-0.037 0.033 0.254 1.520 —-0.012 0.042 0.783 1.458
Education 0.157 0.052 0.003#** 2.090 0.278 0.048 0.000%**% 2142
Occupation 0.008 0.030 0.789 1.352 —0.044 0.031 0.154 1.140
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Variables No dependent (n=385) Has dependent (n=101)

§ SE P VIF B SE p VIF
Income 0.030 0.048 0.541 1.738 —0.010 0.036 0.776 1.638
Constant 3.007 0.269 0.000 2.822 0.307 0.000
R? 0.456 0.545
RZ%adj 0.399 0.505

F(8,76)=7.965%%** F(8,

92) =13.755%##*

B = unstandardized regression coefficients; Beta = standardized regression coefficients; SE = standard error of b; *p<.1, **p<.05,

sk < 01, *#55p< 001,

Variables Indigenous people (n=67) Non—indigenous people (n=32)

i SE p VIF B SE p VIF
(I) Regression coefficient for predicting awareness on biodiversity conservation by type of local community
Gender -0.052 0.094 0.580 1.073 -0.130 0.147 0.385 1.343
Marital status —0.191 0.107 0.081%* 1.555 0.031 0.167 0.854 1.634
Age -0.021 0.040 0.595 1.544 —0.064 0.085 0.455 2.244
Education 0.357 0.067 0.0007% 1.471 0.007 0.118 0.955 1.622
Occupation -0.021 0.045 0.649 1.078 0.036 0.075 0.637 1.660
Income 0.293 0.170 0.089* 1.090 0.187 0.132 0.171 1.403
Number of —0.084 0.062 0.183 1.372 —0.166 0.111 0.149 1.623

dependent

Constant 2.706 0.357 0.000 3911 0.754 0.000
R? 0.430 0.272
RZ%adj 0.362 0.060

F(7, F(7,24)=1.284

59)=6.356%***

B = unstandardized regression coefficients; Beta = standardized regression coefficients; SE = standard error of b; *p<.1, **p<.05,

wxxp< 01, #%%p< 001
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