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Abstract

Carbon footprint is one of the critical elements in assessing the level of
sustainability of an urban area or forest area. Cities are a vital contributor to
climate change with 75 percent of global carbon emissions are from cities.
Transportation, buildings and urban activities are among the most critical
contributors of greenhouse carbon emission globally. The study aims to identify
the current condition of total carbon produced in the study area. Geospatial and
observation approaches with social distance and standard operation procedure
were used during the data collection and fieldwork at the study area. Mapping
analysis and survey were used to analyse the activities conducted and the carbon
consumption level by visitors of the area. Preliminaries’ findings indicate that the
visitors’ activities and carbon consumption were high within the existing green
area at Esplanade Kuantan, Pahang.

Keywords: Kuantan, Carbon Footprint, Esplanade Recreational Park
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INTRODUCTION

Climate change has been recognised as the most pressing environmental problem
the world will face in the 21st century (Tangang et al., 2012), including in
Malaysia. The most affected areas are cities and urban areas with various human
activities and rapid physical development that contributed to the rise in global
warming and increase in the greenhouse gas emissions. Cities are responsible for
75 percent of global CO, emissions, with transportation, concrete buildings and
human activities among the most critical contributors (UNEP, 2020). The article
will describe the various programmes and initiatives undertaken in the city of
Kuantan, situated in the state of Pahang, in addressing the carbon usage in the
city. Pahang is the third largest state in Malaysia, with a population estimated at
7.1 million people, and the City of Kuantan is the capital city of the state.
According to the State Pahang government (2020), the Kuantan City
population was estimated at 341,000 people and the City Council administrative
physical area covered around 341 km square with four Mukim, namely Kuala
Kuantan, Ulu Kuantan, Beserah, and dan Sungai Karang (MBK, 2021). Kuantan
was gazetted as a city status on 08 August 2019, many initiatives and programmes
were carried out to minimise the carbon footprint of the city with the provision
of green areas as one of the main initiatives undertaken by the local authority.

RESEARCH BACKGROUND

Carbon footprint is defined as the demand for biocapacity required to sequester
(through photosynthesis) the carbon dioxide emissions from fossil fuel
combustion (ScienceDirect, 2013). Controlling carbon footprint is an essential
aspect nowadays with some countries using this approach to ensure urban
development's sustainability. The carbon footprint levels of a city can be
controlled and minimised with the planting of certain trees or plants and the
increase of planned green spaces in the area. However, there is a limited open
space in Kuantan city which can be a challenge to reduce the carbon footprint of
the area. Certain plants and trees that can control carbon absorption have been
increasingly popular in residential areas, which can improve air quality and
reduce air pollution and greenhouse gases (Franek & Jarsky, 2021;
Shishegaran et al., 2020). For Kuantan, air quality has become one of the most
crucial elements in improving the city’s image as a sustainable city in Malaysia.
Therefore, a simple indicator yet practical approach is by identifying existing
planted trees around the city in terms of CO> absorption ability.

Generally, table 1 indicates CO, absorption ability according to the
individual plant. Samanea saman is known as ‘hujan-hujan’, with a daily CO;
absorption of 28,448.39 at the highest daily absorption compared to other plants.
The CO, absorption by the plant will be used as the primary approach in the
estimation of the calculation of air quality in the study area.

© 2022 by MIP 2
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Table 1: CO, Absorption Ability According to the Plant

o CO, Absorption Capacity
No Scientific Name Local Name (Kg/Tree/Day)
Trembesi
1 Samanea saman (Hujan-Hujan) 28,448.39
. . Cassia
2 Cassia Cassiasp (Golden Shower) 5,295.47
Canangium
3 odoratam Kenanga 756.59 4
4 Dysoxylum During 720.49 5
excelsum
5 Ficus benyamina Beringin 535.9
6 Fellicium decipiens Dlium Kerai 404.83
payung
7 Pornetia pinnata Longan 329.76 8
8 | Swettiana mahagoni Mahagoni 295.73
9 Adenanthera Saga 221.18
pavoniana
Source: Nurul Akmar & Mastura, (2017)
METHODOLOGY

Quantitative research methods with Geospatial and survey analysis were used to
identify the CO, status in the study area. In terms of Geospatial analysis,
calculation was made based on the trees covered area which indicates by the green
space provision. As for the ground survey data collection method, visitors’ form
was used to calculate the volume of visitors daily from 8.00 am to 10.00 pm.
Visitors’ presence was crucial for the study, as each visitor can contribute to the
calculation of CO, emissions. According to Grey & Deneke (1978) and Idris
et al. (2017), the carbon produced by the respiration of the population in each
zone can be calculated based on the assumption that the production of CO; by
humans are the same, which is 0.3456 tons of CO,/human/year. Fitting the study
that emphasises people who visit the park, the formula modification made to the
name of the variable as shown below:

P= Jp X Cuisitor
Where,
P = Total CO; emissions from the population (tons/year)

J, = Total population (visitor)
Cuisitor = Total CO; produced by humans which is 0.3456 (ton/human/year)

3 © 2022 by MIP
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While the CO, absorption capacity is based on Table 2 as indicated by
(Prasetyo, Do, & Do 2002) and agreed by Idris et al. (2017) with three types
of plants with CO, absorption ability, namely tree, bushy and meadow.

Table 2: CO, Absorption Ability According to the Type of Plant

No Type of CO; Absorption Capacity CO, Absorption Capacity
Plant (Kg/Ha/Day) (Ton/Ha/Year)
Tree 1559.1 569.07
2 Bushy 150.68 55.00
3 | Meadow 32.88 12.00

Source: Idris et al., (2017) and Prasetyo, Do, & Do, (2002)

For this study, due to limited time and budget constraints, Esplanade
Kuantan, Kuantan River Front Park & Taman Rekreasi were selected as the areas
to collect the visitor data and used to calculate the carbon footprint analysis. The
areas were selected as this area has been used as a recreational area and many
residents of Kuantan were familiar with this area,

ANALYSIS AND FINDING

Table 3 indicates the volumes of visitors to the Esplanade Kuantan measured
daily for five weeks. The total number of visitors were approximately 5133 within
the period of the study. Week 01 indicated the highest percentage at 22.05,
followed by week 05 at 21.96 per cent, and for three other weeks, it is below
20.00 per cent. The weekly average of the visitor at 1,027 persons with an average
of 147 visitors using the area daily.

Table 3: Average Visitor Daily (08.00-22.00

Weekly The visitor (Jp) % CO2visitor Total CO; (P)
Week 01 1132 22.05 0.3456 391.2192
Week 02 976 19.01 0.3456 337.3056
Week 03 905 17.63 0.3456 312.7680
Week 04 993 19.35 0.3456 343.1808
Week 05 1127 21.96 0.3456 389.4912
Total 5133 100

Average Weekly 1027 0.3456 354.7930
Average Daily (Py) 147 0.3456 50.6847

Source: Authors, (2022)

Figure 1 shows the fourteen points of measurement to estimate the
width of the study area in hectares. The estimated size for the Esplanade Kuantan

© 2022 by MIP 4
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includes River Front Park and Taman Rekreasi. The total area estimate is 2.428
hectares.

Figure 1: Profile Area (2.428ha)
Esplanade Kuantan {Rlver Front Park &Taman Rekrea51

\E R ey \' /‘\\‘\.

sp!anade Kuantan
'(R\ver Front Park)

Source: Author 2022

In terms of geospatial analysis, based on GIS data, the size of the
coverage area was identified based on the type of trees planted in the area. Table
4 shows the measurement based on the geospatial map in figure 1 for Esplanade
Kuantan. The Estimated covered area is 2.42 hectares, including trees, bushy and
meadows. Most of the area covered with canopy trees at 76 percent with CO,
absorption ability at 1050.09, small trees at 13 percent with CO, absorption
ability at 17.3602, and 11 percent surrounded by grass or meadow with CO;
absorption ability at 3.20496.

Table 4: CO, Absorption Ability According to the Type of Plant

Area Area Ability
No Type of Plant (%) (Ha) Absorb Co2 Amount
° (Ton/Ha/Year)
Tree 76 1.84528 569.07 1050.09
Bushy (small tree) 13 0.31564 55.00 17.3602
3 | Meadow (grass area) 11 0.26708 12.00 3.20496
Total amount CO, absorption ability for the area (Tt) 1070.65865

Source: Authors, (2022)

5 © 2022 by MIP
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In terms of carbon footprint Analysis, Table 5 indicates the S value is
at a lower level and therefore, the CO; absorption ability of trees in the study area
is considered to be in good condition and considered to be sustainable based on
literature review. According to the S values at -1019, the site still has a surplus in
visitors at a maximum of 3000 daily.

Table 5: Carbon footprint analysis (S value)

Variable Description Total
p Total CO, emissions from the population
' (tons/year) 50.6847
T Total CO, absorption ability according to
' the type of plant (tons/year) 1070.6587
S value Pi- Ty -1019.9739

Source: Authors, (2022)

Therefore, the green area provided by the City Council of Kuantan,
namely Esplanade Kuantan, is significantly sufficient for the needs of visitors and
the surrounding environment.

CONCLUDING REMARK

In general, CO, absorption ability needs to be introduced based on policies of the
local authority in order to improve the air quality level in the city. For Kuantan
City, the esplanade, RiverFront Park and Taman Rekreasi provide ample green
spaces that can significantly control or reduce the CO, emission with higher
absorption capacity. Based on the study, it is recommended that specific trees
with prominent leaf characteristics, such as Terminalia catappa or ‘ketapang’ and
Samanea saman or Trembesi that have the capacity to absorb high carbon dioxide
should be planted in various part of city areas in order to improve the rate of
carbon dioxide absorption created by various human activities.
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Abstract

The state of Sabah is rich in unique and interesting natural resources, history,
festivals and culture. This diversity of products and attractions has led to an
increase in domestic and international tourist arrivals to the state. This article
aims to examine the payment rates and tourist willingness to pay those who visit
different tourist destinations in Kundasang-Ranau and Kota Belud, Sabah. The
evaluation and case study research methods were used in this study. In this study,
the evaluation and case study research methods were applied. A total of 150
people took part in this study, who visited a variety of tourist attractions in
Kundasang-Ranau. There were 93 respondents in Kota Belud who took part in
the study. The findings show that all the tourist destinations in Kundasang-Ranau
charge visitors an entrance fee. Only five tourist attractions in Kota Belud require
an entry fee. In Kota Belud, all designated tourist places charge a service fee, but
in Kundasang-Ranau, only a few charges a service fee to tourists. The survey's
findings also revealed that most respondents in both study locations considered
the fee charged was appropriate in comparison to the services provided by the
tourist attractions visited. In summary, the desire to pay among the respondents
questioned was impacted by payment rates at tourist destinations in both
locations.

Keywords: Payment rates, Assessment, Willingness to Pay, Tourist Destination
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INTRODUCTION

On a global scale, tourism has experienced consistent expansion in recent decades
(Arionesei et al., 2014) and now plays a significant part in the development of the
rising international economy (Khan et al., 2020; Khan et al., 2020). According to
Nabila and Jabil (2021), tourism is recognized as an industry capable of
generating income through foreign exchange flows in most countries of the world
as well as being the fourth largest industry in the global economy (Honey &
Gilpin, 2009 The world's total number of international visitor arrivals is expected
to reach 1.5 billion in 2019. This represents a 4% increase over the previous year's
statistics. Tourism is seen as a leading and resilient economic industry,
particularly in the face of current challenges (UNWTO, 2019; UNWTO, 2018).

In developing countries, the tourism sector is also seen to be very
helpful in promoting economic growth by providing employment opportunities,
generating income, diversifying the economy, protecting the environment and
promoting cross-cultural exchanges (Honey & Raymond, 2009). Developing
countries, such as Malaysia, are not lagging behind in terms of developing their
own tourism industries, particularly in the ecotourism sector. After the industrial
and commodities sectors, tourism is the third largest contribution to Malaysia's
GDP. (Bernama, 2016; Department of Statistics Malaysia, 2020; MIDA, 2022).
In 2019, the sector contributed about 15.9 percent to total GDP. In the recent
years before the COVID-19 outbreak, the tourism industry in Southeast Asia has
experienced a significant growth phase, and Malaysia launched the Visit
Malaysia Truly Asia 2020 campaign targeting 30 million visitors and RM100
billion tourists (MIDA, 2022).

Tourism is defined as a transient visit activity that lasts at least 24 hours
in the destination (Vanhove, 2005). Tourism is a network of temporary activities
in which individuals or groups travel to a resort site from their place of origin
(Badrudin, 2001; Muljadi, 2009; Yu et al., 2017; Camelari, 2017). Willingness to
pay, often known as willingness to pay (WTP), is an important feature of tourism
services. This is because tourism is an activity that requires payment when using
a service. Willingness to pay is widely used to assess the worth of non-market
items, such as nature-based activities like tourism (Baig et al., 2019; Neill, 2022).

Willingness to pay is the value or amount of payment a person is willing
to pay for a quantity of a product or service (Krishna, 1991; Zhao & Kling, 2007,
Namkung & Jang, 2017; Schidmit & Bijmot, 2020). In general, willingness to
pay is defined as the highest price or value of payment that a person is willing to
make in order to obtain a good or service. In the tourism industry, willingness to
pay refers to a person's desire to pay for environmental conditions or an
evaluation of nature's resources and services. This is done in order to improve the
quality of the environment so that it can satisfy the appropriate criteria (Sofyan
& Herlina, 2015). Hun and Anuar (2014) define willingness to pay as the most
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money that tourists are willing to spend on recreational amenities. A person's
willingness to pay more can be judged by whether they are willing to spend more
money in order to acquire better goods and services. When visitors and tourists
visit a tourist attraction, they are charged a fee.

When there is a willingness to pay linked with tourism, there is a cost
to be paid when participating in the activity. Entrance fees to tourist locations
other than activity fees and service costs are among the prices imposed to tourists
in general (Jabil et al., 2020). In general, an entrance fee is a price levied on
tourists who visit a paid tourist attraction. Entrance fees at tourist locations
typically vary based on particular factors, such as age and citizenship status.
Tourists are charged service and activity fees when they use the services or
engage in the activities offered at tourist locations. The value of service fees and
activity fees varies as well, depending on the sort of activities and services
supplied (Nabila & Jabil, 2022).

Tourist willingness to pay can be determined by whether they are
willing to pay when visiting a tourist site. Fees imposed at tourist destinations are
typically used to improve the services and facilities provided at these locations
for the benefit of tourist comfort. The fee charged is also a significant source of
revenue for tourist locations that are visited by tourists (Sorefoglu, 2018). Tourist
visits also generate revenues for tourist locations, such as admission fees, rental
fees, sales revenue, licences, permits, and special service fees (Lindberg, 2001;
Adetola et al., 2016). Several studies show that entry fee rates are required to
cover operating expenses and costs in tourist destinations based on the price of
entry fee payments in many developing countries (Laarman & Gregersen, 1996;
Krug et al., 2002; Mmopelwa et al., 2007). The purpose of this study is to review
and investigate the rates charged by tour operators, the various sorts of fees, the
appropriateness of the rates charged, and respondents' recommendations for rates
that should be charged in two different tourist sites.

MATERIALS AND METHODS

Study Area

(i) Kundasang-Ranau

Kundasang, Sabah is a settlement in the Ranau district located in the Crocker
Range which has an altitude of about 4,000 feet to 6,000 feet above sea level. The
environment of Kundasang is surrounded by evergreen forests that are dense with
nature. Within four kilometres of the town of Kundasang is the Kinabalu Park
which has one of the oldest tropical forest reserves in the world and is rich in
biodiversity. In this forest reserve area is located Mount Kinabalu, the highest
mountain in Southeast Asia which is the pride of the state of Sabah (Ramzah &
Amriah, 2008). The distance from Kundasang to Ranau town is 15 kilometres.
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This area has several main villages, namely Lembah Permai, Cinta Mata, Kaulan,
Sinisian, Dumpiring and Kinasaraban. The distance from Kota Kinabalu city
centre to Kundasang is estimated at around 92 kilometres. The five tourist
destinations studied in Kundasang are Kinabalu National Park, Strawberry
Garden, Kundasang War Memorial, Desa Dairy Farm and Mesilou Cat Village
while the two study locations in Ranau are Arnab Village and Tagal Sg. Moroli,
Kampung Luanti, Ranau.

N T,

f’r Kota Mandu
xpmend T |

o atus Sugut

o]
Henngau Tanged

Petunjuk
= Destinasi Pelancongan

®  Kampung

Jalan Raya 0 20 40 80 120 160
-—— Kilometers

Figure 1: Study Area in Kundasang, Sabah
Source: Modified from Google Earth (2021).

(ii) Kota Belud

Kota Belud is a district located in the West Coast, Sabah. The distance from this
district to Kota Kinabalu is about 70 kilometres or equivalent to an hour and a
half journey by car. The district has several villages such as Kampung Rampayan,
Kampung Siasai, Kampung Sembirai, Kampung Pirasan, Kampung Kulambai
and Kampung Kelawat (Jabil et al., 2021). There are many tourist destinations in
Kota Belud. However, only seven tourism destinations were selected in this
study, namely Polumpung Melangkap View Campsite (PMVC), Cabana Retreat,
Melangkap Nabalu Rafflesia, Tambatuon Homestead, Ekopelancongan
Melangkap Tiong, Aura Raudhah Village Beach and Nahandang Melangkap
Homestay and Campsite.
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Figure 2: Study Area in Kota Belud, Sabah
Source: Modified from Google Earth (2021).

Methods
The researcher intends to assess and investigate the fee rates charged by tour
operators, the variety of fee categories, the appropriateness of the fee rates
charged, and the respondents' recommendations for the fee rates that should be
charged in this study. As a basis, the research design employed by the researcher
was a survey and a case study. According to Childers (1989), survey methods are
routinely employed for decision-making in fundamental research. Furthermore,
this strategy is employed to solve difficulties that are related to an issue. An
assessment design is the most common study design used in social science
research to examine a phenomena or issue that happens in a single area. The
collection of data linked to an organisation, process, programme, service, or
resource is a thorough and methodical procedure that involves evaluation
(Powell, 2006; Alexander et al., 2020). The case study design is used to
investigate phenomena, formulate hypotheses, and validate research
methodologies (Teegavarapu et al., 2008; Yin, 2004).

The number of responders participated in Kundasang - Ranau is 150,
while in Kota Belud it is 93. Visitors to specified tourist locations in both research
areas were the intended respondents in this study. The sample method employed
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is simple random sampling, which means that all visitors have an equal chance
of being responders in this survey.

Following that, the data from respondents' demographic profiles and
visit characteristics were analysed using the Statistical Package for The Social
Science (SPPS) software. The analysed data is then provided in tabular form,
accounting for overall frequency and percentage. To assist researchers in
examining the categories and criteria of fees charged by tour operators, the data
for the categories and criteria of fees charged at tourist destinations were
evaluated using content analysis. Following that, theme analysis was used to
assess the appropriateness of the rates charged to visitors and visitors'
recommendations for the rates paid at tourist locations. Theme analysis might be
described as the study's final product (Braun & Clarke, 2006; Vaismoradi &
Snelgrove, 2019). The end outcome of theme analysis is decided by the
researcher's purpose to attain the desired level of descriptive and interpretive
(Vaismoradi et al., 2013, 2016; Bengtsson, 2016; Vaismoradi & Snelgrove,
2019). In this case, visitors to the two study locations will be asked open-ended
questions and their answers will be dialyzed and classified using similar and
appropriate themes.

RESULT AND DISCUSSION

Respondents Demographic Profile

The demographic profile of respondents who visited Kundasang-Ranau and Kota
Belud in Sabah is shown in Table 1. The majority of respondents who visited
selected tourist locations in Kundasang-Ranau were domestic tourists, while the
majority of respondents who visited Kota Belud were locals. In terms of marital
status and age, the majority of visitors to the study area were single and between
the ages of 21 and 30. For visitors to the study region, there was a considerable
disparity in employment and total monthly income. This is due to the fact that the
bulk of visitors to selected tourist spots in Kota Belud are students. The majority
of visitors to the research area were in their upper secondary, pre-university, or
higher education levels.

Table 1: Respondents Demographic Profile

Demographic Criteria Kundasang - Ranau Kota Belud
Characteristic N (%) N (%)
Respondent Locals 50 33.0 52 55.9
Categories Domestic Tourist 96 64.0 41 441
International Tourist 4 3.0 - -
Sex Man 87 58.0 34 36.5
Woman 63 42.0 59 63.4
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Marital Status | Single 92 61.3 85 91.4
Married 58 38.7 8 8.6
Age 20 years and below 5 3.33 2 2.2
21 - 30 years old 69 46.0 82 88.2
31 - 40 years old 38 25.3 3 33
41 - 50 years old 20 13.3 4 43
51 years old and above 18 12.0 2 2.2
Level of Informal Education - - - -
Education Low Education 1 0.7 - -
Secondary Education 80 533 13 14.0
Pre-University / Diploma 32 21.3 33 35.5
Higher Education 37 24.7 47 50.5
Occupation Public sector 36 24.0 5 5.5
Private sector 25 16.7 8 8.9
Self-employed 39 26.0 3 33
Traders/entrepreneurs 9 6.0 1 1.1
Retired 7 4.6 - -
Students 19 12.7 73 78.5
Housewife 15 10.0 3 3.3
Total Income RM2,500 and below 75 50.0 12 12.9
Monthly RM2,501 - RM5,000 41 27.3 7 7.5
RMS5,001 - RM7,500 7 4.7 1 1.1
RM?7,501 - RM10,000 4 2.7 - -
RM10, 001 and above 4 2.7 - -
Not relevant - student
respondents 19 12.7 73 78.5

N=Frequency

Respondents Visit Characteristics

The characteristics of visitor visits to the two tourism attractions are shown in
Table 2. According to the study's findings, the majority of respondents to the
chosen resort destinations were on vacation and managed privately. The majority
of respondents' visits were with family and friends in private or rented vehicles.
There is a substantial disparity in the length of time visitors remain in the research
area, with the majority of respondents visiting Kundasang-Ranau overnight and
staying in homestays, whereas the majority of respondents visiting Kota Belud
do not stay overnight and visit just on a day trip. This is related to the
demographics of respondents who visited the two research areas. The majority of
visitors to Kundasang-Ranau are domestic tourists on vacation from districts

other than Kundasang-Ranau, Sabah.
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Table 2: Respondents Visit Characteristic

Characteris Criteria Kundasang - Ranau Kota Belud
tics Frequen | Percentag | Frequenc | Percentag
cy e (%) y e (%)
Visit type | With family 80 533 10 10.8
With partner 19 12.7 3 3.2
With friends 51 34.0 80 86.0
(Institution etc.)
Main Holiday 142 94.0 44 473
purpose to | Study 4 3.0 42 452
visit tours/education
tourism purpose
destination | Attending 4 3.0 | 1.1
workshops/cours
es/identity
camps - - 6 6.5
Others
Way to Managed 131 87.33 58 62.4
manage privately 11 7.33 3 32
visit Managed by a
travel agency 8 5.33 32 344
Managed by the
institution/depart
ment/company
Informatio | Social media 101 67.33 40 43.0
n about Family 23 15.33 5 5.4
tourism Friends/
destination | acquaintances 23 15.33 42 45.2
Travel
brochures/magaz 3 2.0 4 43
ines - - 2 2.2
Others
Transporta | Private vehicle 63 42.0 39 41.9
tion Rental vehicle 68 453 25 26.9
Travel package 11 7.3 4 4.0
vehicle
Others - - 25 26.9
Accommod | Homestay 76 50.6 40 43.0
ations Hotel/motel 39 26.0 2 2.2
Relative 4 2.7 6 6.5
homes/acquainta
nces 31 20.7 45 48.4
Did not stay
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Fee Rates and Willingness to Pay at Tourist Destinations Selected in
Kundasang-Ranau and Kota Belud

The explanation of the concept of fee rate and willingness to pay in this tourist
destination is examined from four aspects, namely (i) the criteria for the type of
fee charged; (ii) the value of the fees charged at selected tourist destinations; (iii)
an opinion on the entry fee rate to be charged and (iv) a proposal for the entry fee
rate to be charged.

Criteria for Types of Fees Charged to Visitors

The findings revealed that 100 percent of respondents who visited chosen tourist
locations in Kundasang-Ranau were paid an admission price, but only 57.0
percent of those who visited Kota Belud were charged an entrance fee. This is
due to the fact that there are tourist spots in Kota Belud that do not charge guests
any admission fees. The entrance fee payment is frequently charged to visitors of
a tourist location and varies depending on the time period or type of access
(Spergel & Moye, 2004; Adetola et al., 2016). (Lindberg, 2001). According to
Reynisdottir et al. (2008) and More (1999), as the number of tourists increases,
so will the cost of spending in tourist destinations, as many locations will receive
more visitors. As a result, visitors who come to support the cost of their costs at
each tourist location are charged an admission fee. According to the findings of
the study, the number of respondents who spend a lot for activity fees is highest
in Kota Belud, Sabah. This is due to the fact that certain tourist attractions in Kota
Belud offer more activities for visitors.

Table 3: Types of Fees Charged by Tourist Destination Operators

Type of Kundasang - Ranau Kota Belud
payment Frequency | Percentage (%) Frequency Percentage
(%)
Entrance fee 150 100.0 53 57.0
Service fee 17 11.3 16 17.2
Activity Fee 6 4.0 56 60.2

Rates Charged to Visitors at Tourist Destinations

The findings of the study in the two study locations differ in terms of the fee rates
paid to visitors. All tourist places investigated in Kundasang-Ranau charge
visitors an entrance fee. In Kota Belud, there are tourist attractions that do not
require admission fees, such as Tambatuon Homestead and Aura Raudhah
Village and Beach. The entrance charge rates for the two research locations varied
based on a number of parameters established by the tourism establishments
operators. For example, the entrance cost charged to domestic tourists differs
from the fee charged to international travellers. The rate of payment of activity
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fees and service fees varies depending on the tourist sites visited by the
respondents. Furthermore, there are tourist locations in both study areas that do
not charge respondents any service or activity fees. This is due to the tourist
destination's lack of services or activities to offer guests. The Kundasang War
Memorial, for example, does not collect any activity or service fees. This is due
to the fact that this tourist spot is a historical relic, and tourists can snap
photographs as keepsakes. The majority of the tourist spots visited by respondents
in Kota Belud offer lodging to guests. This is due to the fact that the selected
tourist locations in Kota Belud provide a variety of camping-related services and
activities in the tourist destinations researched. As one of the most important sub-
sectors of tourism, accommodation services constitute the backbone of the
tourism business. This is due to the fact that travellers require a place to relax
while travelling (Paundel, 2013). When there is no hotel service at a tourist
location, travel is deemed incomplete (Cooper et al., 2008; Paundel, 2013).
Domestic and international tourism rely heavily on accommodation services. As
a result, camping-style accommodation is recognised as an essential form of
accommodation in many vacation destinations. Such housing services are quite
popular in a number of European and American countries (Cooper et al., 2008;
Saxena, 2008; Paudel, 2013; Cvelic-Bonifacic et al., 2017).

Table 4: Rates and Criteria for Payment of Fees in Kundasang - Ranau

Location Payment Category Price

Kinabalu National 1. Entrance fee

Park Citizens 18 years and above RM3
Citizens 17 years and below RMI1
Non-citizens 18 years and above RMI15
Non-citizens 17 years and under RM10
2. Activity fee
Climbing Mount Kinabalu RM350
3. Service Fee
Lemaing Hotel Kinabalu RM300
Panalaban Hotel Kinabalu RM407
Grocery / souvenir shop -
Restaurant -

Strawberry Garden 1. Entrance fee RM3
2. Activity Fee
Picking strawberries RM60/KG
3. Service fee -
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Kundasang War 1. Entrance fee
Memorial Adult citizens RM3
Non-adult citizens RM10
Students and children RM2
2. Activity fee -
3. Service fee -
Dairy Farm Village 1. Entrance fee
Adults RMS5
Children RM4
2. Activity fee
Feeding goats RM3
Feeding cows RM3
3. Service fee
Fresh milk RMS5
Yogurt RM3
Ice cream RM3
Mesilou Cat Village 1. Entrance fee RM4
2. Activity fee
Feeding cats RM3
3. Service fee -
Arnab Village 1. Entrance fee RMI10
2. Activity fee
Feeding rabbits RM3
Giving milk to the rabbits RM2
3. Service fee
Taking picture RM30
Grocery store -
Restaurant -
Tagal Luanti, Sungai 1. Entrance fee RMS
Moroli, Ranau 2. Activity fee
Feeding fish RMI1
Bathing with fish RMI10
Foot soak - adults RM5
Foot soak - children RM2
3. Service fee
Fee to bring a digital camera RM3
Snacks RMI1
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Table 5: Rates and Criteria for Payment of Fees in Kota Belud

Location Payment Category Price
Polumpung 1. Entrance fee RM3
Melangkap Overnight stay RM6
Campsite View 2. Activity fee -

3. Service fee

e Tent RM10
2 pax RM20
4 pax RM30
6 pax RM40
8 pax RMS5

e Sleeping bag RM3

e Pillow RM10

®  Air mattress RM3

e Mat RMS5

e Table RM1

e Chair RM15

e Portable gas RM10

e BBQ pit RM15

e Canopy RMS5

) Fan RM40

e Facilities RM40
Kitchen hut RMS80
Multipurpose hut RM40
Multipurpose hut (20x4)
Traditional bamboo hut

Cabana Retreat 1. Entrance fee RMS5
2. Activity fee

® Driving an ATV 10 minutes/RM30

e Cycling 30 minutes/RM80

e River Cruise & Fireflies 30 minutes/RM10
(Adult) RM75

e River Cruise & Fireflies RM65
(Children)

19
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3. Service fee (accommodation)

Quad tent
e  Value deal
Weekdays RM210
Weekend RM220
e Stay and dine in
Weekdays RM229
Weekend RM312

Deluxe queen
e Value deal

Weekdays RM210

Weekend RM220
e Stay and dine in

Weekdays RM299

Weekend RM312

Classic Tent
e Value deal

Weekdays RM150
Weekend RM165
e Stay and dine in
Weekdays RM219
Weekend RM229
Deluxe Single
o  Value deal
Weekdays RM150
Weekend RM165
e Stay and dine in
Weekdays RM219
Weekend RM229

Romantic Tent
e Value deal

Weekdays RM175

Weekend RM185
e Stay and dine in

Weekdays RM249

Weekend RM261
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Complementing | 1. Entrance fee
Nabalu Rafflesia | Citizen (Adult) RM3
Citizen (12-16 years old) RM2
Citizens (children) Free
Non -citizen (Adult) RM6
Non-citizen (12-16 years old) RM4
Overnight fee
Citizen (Adult) RM6
Citizen (12-16 years old) RM4
Non -citizen (Adult) RM12
Non-citizen (12-16 years old) RMS
2. Activity fee
Hiking (Complete hill) (1-5 hikers + RM65/pax
1 guide)
3. Service fee
e Tent rental (4 pax & 8 pax) v RM20 & RM40
e  Canopy rental (chairs & v RMI15/hour
table)
° Ereﬁlitional Home v RM45/night
* e v RMB30/2 hour
o Board (gas tank etc.) v RM30-RMS50
e Homestay & house
e [Karaoke set v RM70-RM180
e Pillows, blankets & mats v RMS50/2 hour
e BBQ pit v RM3
e  Fire pit v RMIO
e  Tube/buoy v RM20
v RM3-RM5/3
hour
Tambatuon 1. Entrance fee Free
Homestead
2. Activity fee -
3. Service fee
Standard family RM100
Standard queen RM40
Standard double decker RM25/pax
Complementing | 1. Entrance fee RM3
Tiong —
Ecotourism 2. Activity fee RMI
Feeding fish

21
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3. Service fee -
Aura Raudhah 1. Entrance fee -
Village Beach
2. Activity fee -
3. Service fee (accommodation)
e Pyramid Chalet RMS80 & RM100
o Blue Box Chalet RM160
e Pink Box Chalet RM180
o Blanket RMS
e Pillow RMS5
e Towel RMS5
e Single bed 1 set RM30
e Single mattress 1 set RM20
Nahandang 1. Entrance fee RM3
Complements —
Homestay and 2. Activity fee -
Campsite 3. Service fee (accommodation)
Campsite + camp RM6 & RM10
Twin queen bed RM180/night
Twin single RM80/night
Queen bed RM?75/night

Appropriateness of Fees Charged to Visitors
According to the study's findings in Tables 6 and 7, the majority of respondents
who visited the study region were satisfied with the fees imposed by tour
operators. Incoming tourists are more inclined to pay if the fees are meant to
improve tourist facilities and services (Peters, 1998; Tisdell & Wilson, 2003; Tao
et al., 2012; Bruner et al., 2015).

Table 6: Appropriateness of Fee Rates Charged to Visitors in Kundasang-Ranau

Statement Percentage (%)
The rates charged are reasonable with what the tourist premises have 74.1
offered
The fees charged are expensive and not affordable with what the tourist 17.2
premises have to offer
The fees charged are cheap and well worth what the tourist premises 8.7
have to offer
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Table 7: Appropriateness of Fee Rates Charged to Visitors in Kota Belud

Statement Percentage (%)
Rates are reasonable with the services provided 57.0
Fee rates are reasonable with the activities provided 26.9
The fees charged are expensive 13.0
Not answering 3.1

Suggestions for Rates to Be Charged to Visitors

The results showed that the majority of respondents who visited Kundasang-
Ranau and Kota Belud advised that the current payment rate be maintained by
the tourism establishments involved. Respondents in Kundasang-Ranau advise
that the admission price rate be reduced, the fee charged to international tourists
be increased, and the entrance fee rate for children and adults be distinguished
for tourist places that do not separate the entrance fee rate according to criteria.
Furthermore, several respondents proposed that tour operators add items and
attractions to the tourist areas involved.

In Kota Belud, the proposal given by the respondents is to increase the
existing fee payment rate for the purpose of upgrading the existing facilities and
reduce the fee payment rate, especially for students. Next, there are respondents
who suggested that fees should be charged at tourist premises that do not charge
entrance fees.

According to Buckley (2006), the rate of fees imposed on tourists can
influence their behaviour, such as their choice of alternative activities or tourist
locations. This is consistent with his research on the impact of entrance fee
payments on visitor behaviour. In this instance, low-income travellers are more
likely to choose low-cost activities or tourist sites. However, according to Burns
and Grarfae (2006), fee payments at a reasonable level have no effect on the
behaviour of low-income tourists. As a result, some researchers argue that fee
payments and the consequences they will have should be addressed in relation to
other aspects such as visitor characteristics, service quality, and how fees are paid
(Buckley, 2006; Garrod & Fyall, 2000).

Table 8: Suggestions for Rates to Be Charged to Visitors in Kundasang - Ranau

Statement Percentage (%)
Maintain the existing fee rate 37.9
Distinguish the entrance fee for adults and children 17.2
Raise entrance fees for foreign tourists 12.9
Need to add products and attractions in tourist destinations 11.6
Reduce the entrance fee charged 10.4
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Table 9: Suggestions for Rates to Be Charged to Visitors in Kota Belud

Statement Percentage
(%)
Maintain existing payment rates 46.2
Charging entrance fees at tourist destinations that do not charge 15.1
entrance fees
Reduce payment rates especially for students 11.8
Raise the fee payment rate 9.7
Not answering 17.2
CONCLUSION

A willingness to pay (WTP) survey should be conducted to determine visitor
input and satisfaction with fee rates imposed at tourist locations. According to the
study's findings, the majority of visitors to Kundasang - Ranau and Kota Belud
claimed that the payment rate is reasonable and appropriate for the level of
services given at tourist locations. In this approach, tourist fees can assist tour
operators in improving existing tourism facilities and services. This could lead to
an increase in the number of people visiting a single tourist destination in the
future. However, the respondents' ideas for the appropriate payout rate were
found to be varied. As a result, stakeholders, particularly tourism development
planners and policymakers, must develop and implement an integrated and
systematic strategy to ensure that tourist destinations in the state can offer
competitive and sustainable rates, improve service quality, and diversify the
products offered.
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Abstract

Kota Kinabalu is a well-known tourist destination in the Malaysian state of
Sabah. This city serves as the beginning point for the majority of the Sabah state's
tourism circuits. This research is focused on the backpacker tourist circuit of Kota
Kinabalu. Furthermore, this study involves an analysis of backpacker tourist
locations that may be promoted into visiting the various destinations in Sabah via
tourist circuits. The study design employed is a survey approach with quantitative
approaches as research tools. In this study, a total of 228 backpackers in Kota
Kinabalu responded to the questionnaire. The study only involved backpackers
originating from countries in continental Europe, North and South America and
Oceania. ArcMap 10.8 was used to map the circuit that was discovered during
the data processing. The study's findings revealed that the backpackers' tourist
circuit in Kota Kinabalu is limited and significantly impacted by prominent
attractions visited by mass tourists. This research also shows that there are several
acceptable tourist locations in Kota Kinabalu's backpacker tourist circuit that may
be grouped according to certain themes like cuisine tourism, educational tourism,
ecotourism, mountaineering or hill climbing tourism. Overall, Kota Kinabalu's
tourist sector offers tremendous growth potential for backpacker tourism, which
may become the mainstay of the industry. As a result, the government and other
stakeholders must do more to boost backpacker tourism in Kota Kinabalu.
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INTRODUCTION

Backpacker tourism developed in the early 1980s, perhaps as a result of previous
overland “hippy” travel (Cohen, 1973; Hampton, 2013; Thieme et al., 2021).
According to Cohen (2018), backpackers spend their money in far more
geographical areas than typical mass tourism, resulting in less tourism growth.
Backpacking is a type of low-cost, independent travel that involves the use of a
backpack that can be easily carried over long distances or for extended periods of
time, public transportation, inexpensive accommodation such as youth hostels,
often a longer trip duration than traditional vacations, and an interest in meeting
locals as well as local sightseeing (Pearce, 1990; Loker-Murphy & Pearce, 1995;
Jayasinghe & Boyagoda, 2020). As a result, in order to establish a backpacker
tourism destination, a specialized tourist circuit that fits the essential criteria of a
backpacker must be considered.

Deka (2018) emphasizes that tourist circuit design is concerned with
the planner's or host agency's strategic planning and development of tourism
skills. The preparation of a circuit is a comprehensive approach for molding a
commerce or tourist destination into an industrial setup that includes all of the
procedures necessary to fulfill the tourism business's goal (Deka, 2018). As a
result, people, stakeholders, and tourists must all work together to safeguard
nature and maintain the region's culture and legacy. Aside from their relevance
in the tourism industry, strong human and environmental interactions are also
critical for the sustainability of the locals who live in the region (Khalilah et al.,
2017). According to the Department of Tourism India (2003), the development
of the tourist circuit requires the development of proper support systems at
various locations along the tourist route and at the same time provides
opportunities for locals to be involved in the tourism development process. Local
tourist destination managers must be aware of the essential variables that might
improve a destination's competitive advantage, as well as the relationships
between them (Nguthi et al., 2021).

Access and evaluation of the destination, master plan, land use and
planning, ecological architecture, advertising tactics, marketing tourism skills,
conservation, and viewing the attractions that assist to glorify tourism in any
location are all part of the overall planning process (Deka, 2018).According  to
him, when these qualities are met, tourism development may be a valuable
instrument for stimulating the economy, alleviating poverty, conserving nature,
maintaining culture and ethnicity, and generating job opportunities for locals.

Malaysia, on the other hand, is a major part of Southeast Asia's
backpacker tourist network. It is an important transit point for tourists because of
its location between Thailand, Singapore, Indonesia, and the Philippines. The
state of Sabah, which benefits from Mount Kinabalu and Sipadan Island, is a
major draw for tourists to this well-known natural wonder (Johan & Jabil, 2020).
Furthermore, being the state's entrance point for tourism, Kota Kinabalu plays an
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important role in providing facilities to visitors visiting Sabah. Therefore,
research on the development of the tourist circuit in Kota Kinabalu needs to be
done.

LITERATURE REVIEW

Who are backpackers?

Backpackers are defined by a number of criteria. Socio-demographics, travel
motivation, travel characteristics, virtual communities, tourist circuit based on
interests, self-identification, and economic factors were used to measure the
criteria. Backpackers, according to Loker and Laurie (1993), are those between
the ages of 18 and 30 or between the ages of 15 and 25 (Hunter et al., 2008) who
travel to new places. Backpackers are people who travel in their leisure time
(Adam, 2015). According to Zhang et al. (2018), backpackers are persons who
travel alone while carrying a backpack. Backpackers typically travel for many
months, a year, or more (O'Reilly, 2006; Elsrud, 2001). Members of backpacking
groups on social media sites such as Facebook, however, can also be classified as
backpackers (Paris, 2012). Because the definition of backpacking criterion is so
broad, Table 1 was created specifically to make the concept of backpackers’
criteria easier to grasp.

Table 1: Criteria for defining travel tourism from various scholars internationally

Criteria I Scholar
Socio-demographic (age)
i 18 - 30 years old Loker & Laurie (1993)
il. 15 — 25 years old Hunter-Jones ef al. (2008)
Motivation to travel
i Travel based on leisure time I Adam (2015)
Travel characteristics
. Preference for budget accommodation | Pearce (1990), Dayour et
and young people's hostels al. (2016), Zhang et al.
(2018)
il. Carry a  backpack and  travel Zhang et al. (2018)
independently
iil. Longer than a regular vacation Pearce (1990)
iv. Traveling for several months up to a year O’Reilly (2006), Elsrud
or more (2001)
v. Flexible itinerary Pearce (1990)
vi. Emphasis on meeting with other tourists Pearce (1990)
and the local community
Virtual community
1. Member to the backpackers group on Paris (2012)
Facebook
ii. Users of the backpackers website O’Reilly (2006)
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Interest -based backpackers enclaves
L. Interest -based backpackers (backpackers Sorensen (2003)
enclaves)
Self -identification
L. i. Recognize themselves as backpackers Uriely et al. (2002),
or by invitation to join a trip in backpacker Reichel et al. (2007),
tourism Cohen (2011)
Economical factor
1. Budget travelers O’Reilly (2006)
ii. Choose to use public transportation while Pearce (1990)
traveling in the destination visited

Source: Modified from Dayour et al. (2017).

In summary, according to Pearce (1990), there are four main aspects
that distinguish backpackers from other tourists: (i) from the definition, a
backpacker is a traveller who prioritises budget accommodation, meeting other
tourists, longer trips, priority to relationships with local residents, and has a more
flexible travel schedule, (ii) the primary purpose of travel is to explore the
locations visited; (iii) the sorts of activities undertaken by backpackers are more
diverse and limitless; and (iv) backpackers organise their journeys on their own
with little or no institutional participation.

What is the tourist circuit?

Dam (2016) emphasised that the tourist circuit needs rigorous and comprehensive
planning. Tourist circuits are frequently referred to by a variety of words and
ideas, including tourist routes, tourist corridors, tourist clusters, and so on
(Hannam & Diekmann, 2010; Dam, 2016). A tourist circuit can be built within a
country (intra-border) or between two or more countries (cross-border) (Sisodia,
2011). Chowdhary (2014) stated that a sightseeing route includes vacations to
more than one place throughout the journey away from home. According to
Alivand et al. (2015), these circuits should have a variety of environmental
elements that will encourage tourists to use them. The uniqueness and
authenticity of the prospective tourism products available in an area influence the
tourist circuit's diversity. Religious, historical, tribal culture, traditional and
heritage, art and craft, nature-based tourism circuits, and so on are some examples
of tourist circuits (Khalilah et al., 2017; Deka, 2018).

A tourist circuit is a group of tourist attractions designed to draw in
more people and allow them to spend more time at the destination (Prasad &
Sundari, 2012). Khalilah et al. (2017) explains that interesting routes between two
locations play an important role for visitors to choose their tourist circuit. The
element of relative distance through time measurement is essential, according to
Hasuike et al. (2013), since it influences the duration of trip and the pleasure value
for each activity done by visitors throughout their trip. The quickest route is

31 © 2022 by MIP



Jabil Mapjabil, Johan Johnes, Normah Abdul Latip
Backpacker Tourism Circuit in Kota Kinabalu, Sabah

frequently selected since it allows travellers to get at their destination in less time,
giving them more time to enjoy their holiday (Hashim et al., 2013). However, if
the travel motivation is stimulated along the way before arriving at their target
destination, a lengthier or remote route might be chosen till the route fits the
tourists' demands (Johan & Jabil, 2020).

Many tourist destinations throughout the world have the potential to
become profitable tourist circuits. Nguthi et al. (2021), for example, state that
there are numerous opportunities for the development of various forms of tourism
in his study area. However, the natural and cultural capital have not been
optimally exploited for development, and the entire circuit is still lagging behind
in various types of tourism. Research on the development of this tourist circuit is
also widely discussed by scholars around the world (Ward-Perkins et al., 2019;
Vakharia & Bhagat, 2020; Johan & Jabil, 2020; Nguthi et al., 2021). A proactive
measure is required to guarantee that the development of the backpacker tourism
circuit, particularly in the researcher's subject region, is thoroughly investigated.
The selection of destination routes based on the target market, the importance of
the destination, audit of tourism products, study of tourism assets, and unique
sales features discovered in a destination are all phases in tourist circuit creation
(Lourens, 2007). Furthermore, the growth of the tourist circuit necessitates
product development, the creation of a defined strategy, and, lastly, the branding
of the tourism destination. Therefore, the researcher utilised Hardy's Successful
Tourism Route Model (2003) to discuss on how to develop a tourism circuit in
the study region in further detail.

Hardy's Successful Tourism Route Model (2003)

Hardy (2003) points out that one of the ways to manage tourist flows is through
themed tourist routes, corridors or own tourist routes. The importance of themed
tourist routes involves the connections made between points of interest and
various interests and motivations. Therefore, management should strive to
coordinate these factors. One of the advantages of the development of tourist
routes is that tourists can choose to enter and exit the route. Thus, stakeholders in
tourism are able to balance demand along the route itself and the surrounding area
(Hardy, 2003). The National Center for Tourism (NCT), Australia has conducted
a study on the development of successful tourism routes as shown in Figure 1.
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Figure 1: Successful Tourism Circuit Model
Source: Adapted from Hardy (2003).

Based on Figure 1, there are seven stages in a successful tourism route
model. This model emphasises that the first and most fundamental thing in the
formation of a successful tourism route is a unique experience with a distinctive
attraction to the route that provides a combination of products that suit the needs
of users and create a competitive advantage. Among the tourism products include
beautiful landscapes, heritage features, sea views, mountains or inland views.
Next, when a tourist route has its own attractions and has diversity, the second
stage is the development of a safe and efficient road network. This includes
providing a secure transportation network system for tourists to come to a place
they want to visit.

Third, clear tourist directions and signage. A successful tourist route
should have clear tourist directions and signage. This is important to prevent
tourists from getting lost while travelling in private. The signboard provided must
have complete information such as the distance, name of the destination and the
distance of the destination from where the signboard is placed. Fourth, adequate
service infrastructure. This is because tourist routes that provide a complete
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service infrastructure tend to be visited by many tourists. The infrastructure
includes rest areas, driving stops, beautiful landscapes, camping areas and so on.
Fifth, an efficient and user-friendly information network supported by
information centres and community services. Information on tourist routes such
as tourist maps and tourist activities offered should have information channels
that are easily understood by tourists. The availability of tourist destinations in
integrating information centres and community services to provide the best
information network, thereby increasing the potential of a tourist route to be
successful. Sixth, tours and tourist services that are connected and packaged for
the convenience of tour operators also influence the success of a tourist route.
Finally, a successful tourism route must have a well-managed network with
cooperation and agreement between tourism stakeholders. The government and
other stakeholders in tourism should work together in developing successful
tourism routes.

RESEARCH METHODOLOGY

This study involves the study of phenomena related to the pattern of backpacker
tourism in Kota Kinabalu, Sabah. The study design employed is a survey
approach with quantitative approaches as research tools, which examines the
tourist circuit of the backpackers in Kota Kinabalu. Purposeful sampling
technique is used in this study. Specifically, this study was conducted around
budget accommodation and tourist hotspots located around Kota Kinabalu, Sabah
(Figure 2).
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Figure 2: Map of the study area
Source: Researcher (2020).
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The number of international tourist arrivals to Sabah obtained from
Sabah Tourism Board sources in 2018 was 1,361,567 people. Of that number,
113,043 were foreign tourists from Europe, North and South America and
Oceania. Therefore, the selected sample size is a total of 383 people from
countries on the continent. The determination of this total sample size was based
on the formula proposed by Krejcie and Morgan (1970). However, the
implementation of the Movement Control Order (MCO) which began on 18
March 2020 in Malaysia has resulted in restrictions on the entry of international
tourists which in turn limits the number of respondents that can be obtained in
this study. For that, the sample size was set to 228 backpackers. ArcMap 10.8
was used to map the circuit identified after data processing as well as to map the
recommendation of various tourism circuits that may be offered in Kota
Kinabalu.

FINDING & DISCUSSIONS

The respondents' tourist circuit in Kota Kinabalu is relatively limited. The
respondents' declared destinations only included nine places, yet there were
visitors who stayed in cheap accommodations till they continued their journey to
other destinations. Figure 3 shows the backpacker tourist circuit in Kota
Kinabalu.
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Figure 3: Tourist circuit of Backpacker Tourism in Kota Kinabalu
Source: Field study (2020).
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According to Figure 3, 104 respondents visited the Kota Kinabalu
Waterfront to appreciate the beauty and seafood available in the region. 68 people
visited the islands around the Tunku Abdul Rahman Marine Park, including
Manukan Island, Mamutik Island, Sapi Island, and Gaya Island. In addition, 12
responders visited Teluk Likas and Tanjung Aru beaches to watch the sunset.
Some responders also visited Tamu Gaya Street, Sepanggar Island, and Ulu
Kionsom Waterfall. According to Paris (2010), although backpackers visit the
same popular locations as mass tourists, they also participate in activities that are
distinct from them. Backpacker tourism frequently focuses on keeping travel
costs low (Riley, 1988; Shaffer, 2004; Teas, 1988). However, a huge percentage
of backpackers engage in more expensive, once-in-a-lifetime adventures or
adrenaline-fueled sporting activities (Richards & Wilson, 2004).

Diversification of activities available to backpackers in a given region
not only allows them to stay longer, but also encourages the establishment of
downstream industries in the form of small businesses run by local people to suit
the requirements of visitors (Martins & Costa, 2017). According to Hampton
(1998), Rogesson (2011), and Scheyvens (2002), backpackers contribute to the
growth of businesses that do not require large investments and provide additional
income to many families in the destination because they travel in a wider
geographical area, sometimes in remote regions, and use local goods. The local
community may be involved in serving the requirements of backpackers by
selling food, assisting them in their everyday activities, and displaying their
culture and customs to tourists (Sailesh & Jingade, 2019; Barroso, 2021; Barroso
& Moreira Silva, 2020). This indirectly adds to the location's future development
as a backpacker tourist destination.

Based on the successful tourist circuit model by Hardy (2003), what is
set as the foundation to the success of a tourist circuit is a unique experience with
distinctive attractions on the route that provide a combination of products that
suit consumer needs and create a competitive advantage. For example, in a study
by Hampton and Hamzah (2016), the tourist circuit of backpackers in Southeast
Asia shows that the routes start from Thailand, entering Peninsular Malaysia and
continuing their journey to Singapore, Bali before going to Australia.
Backpackers like this tourism circuit because of the region's low-cost transit
options, which include railways and Air Asia’s low-cost airline flights (Hampton
& Hamzah, 2016). As a result, in order to enhance backpacker tourism in Kota
Kinabalu, tourist circuit demands must be met.

In addition, a backpacker's extended stay in Kota Kinabalu has an
impact on the backpacker tourist circuit. The longer backpackers stay in Kota
Kinabalu, the more probable it is that they will visit a variety of places. This is
confirmed by the findings of a study conducted by Barros and Machado (2010),
who discovered that backpackers who stay longer in a place visit more attractions
than those who stay for a shorter period of time. The element of flexibility that
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defines a backpacker's approach to planning a trip makes them a particularly
adaptable group of visitors when it comes to deciding how long to spend in one
location before moving on to the next (Elsrud, 2001).

Backpackers try to set themselves apart from mass tourists by visiting
different places and participating in different activities, but they face obstacles
such as organising their own journey and having little information about the other
places they visit (Adam et al., 2021; Laigsingh, 2020; Sailesh & Jingade, 2019).
Backpackers who make it to Kota Kinabalu typically travel alone or in small
groups and get their knowledge about the places they wish to see from locals or
local communities, rather than from tour providers. The attractive sites visited by
backpackers in this district are primarily focused in the city centre region, but
other attractions located outside of the city centre, such as shown in Figure 4, are
less visited.
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Figure 4: Pattern of backpacker tourist circuits in Kota Kinabalu
Source: Field study (2020).
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Figure 4 shows that there is a distinct difference between the
backpacker tourist circuits accessible in Kota Kinabalu. The blue circle indicates
a popular tourist circuit for backpackers in Kota Kinabalu. Meanwhile, the orange
circle depicts places in Kota Kinabalu that are less visited or cannot be accessed
by backpackers. Due to a lack of integration on the part of the players in the
district's backpacker tourism, the budget accommodation providers have no
contact with tour operators situated in places remote from the city centre. The
lack of information about interesting tourist sites in the orange circle area of
Figure 4 also has an impact on the arrival of backpackers. In fact, the potential of
tourism products in the orange circle is higher due to the attraction of the
highlands that display the beauty of Sabah's unique scenery. For example, around
the Bukit Kokol area, the beautiful view of Mount Kinabalu and Kota Kinabalu
City can be clearly seen in this place.

Furthermore, although backpackers know about interesting places in
the orange area, information about how to get there is not easy to obtain. This
area is mostly accessed by local tourists or mass tourists who have a package to
go to the place. For some of the backpackers, riding a motorcycle or renting a car
is the best way to explore Kota Kinabalu. This is because the public transport
facilities that operate to the place are limited and less friendly to backpackers. As
a result, backpackers who come to Kota Kinabalu travel only around the city area
or spend more of their time relaxing in backpacker hostels before undertaking
famous tourist activities in Sabah such as climbing The Mount Kinabalu or diving
in the islands in Semporna district.

RECOMMENDATION

Providing a comprehensive tourist destination information network system
among Kota Kinabalu's backpacker tourism stakeholders

In light of the circumstances highlighted in Figure 4, a review on the distribution
of tourist destination places in Kota Kinabalu was undertaken to examine the
likelihood of backpacker’s tourist circuits in Kota Kinabalu if Hardy's (2003)
notion of Successful tourism routes is enhanced. Figure 5 and Table 2 provide a
list of tourist attractions in Kota Kinabalu.
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Figure 5: Distribution of tourist destinations in Kota Kinabalu, Sabah
Source: Researcher's analysis (2020)
Table 2: Names of Tourist Destinations in Kota Kinabalu
No. Touristic No. Touristic No. Touristic No. Touristic
destination destination destination destination
0. | Tanjung 14. | Kokol Hill 28. | Bukit 42. | UMS ODEC Beach
Aru Beach Padang
Hiking Trail
1. | Likas Bay 15. | Kota 29. | Bukit Tuah 43. | Aquarium & Marine
Beach Kinabalu Museum UMS
Ramsar Site
2. | Gayalsland | 16. | VV Land 30. | Bukit 44. | Nuluhon Garden
Helang Retreat House
Inanam
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3. | Manukan 17. | Papas Eco 31. | UMS Peak 45. | D’Bakie Eco Camp
Island Camp
Marahang
4. | Sapi Island 18. | CL Rindu 32. | Taman 46. | Homestay Desa
Farmstay Tasik Cinta Kobuni
Perdana
5. | Mamutik 19. | Natai 33. | Sabah State | 47. | Eco-Tourism Kg.
Island Adventure Museum Kolosunan
& Cultural
Centre
6. | Kota 20. | Tamaza 34. | Kota 48. | Shallom Valley Park
Kinabalu Acv Kinabalu
Waterfront Heroes
Monument
7. | Ulu 21. | Pulutan 35. | Sabah Art 49. | Kampung Nelayan
Kionsom Happy Farm Gallery Floating Restaurant
Waterfall
8. | “Tamu” 22. | Bukit 36. | Sabah
Gaya Sreet Merah Museum of
Islamic
Civilization
9. | Shopping 23. | Bukit 37. | Double Six
centre Janggut Memorial
10. | Sepanggar 24. | Bukit 38. | Signal Hill
Island Gentisan Eco Farm
11. | Kota 25. | Bukit Botak | 39. | Sabah
Kinabalu Indoor
City Climbing
Mosque Centre
12. | Kota 26. | Bukit Tirig 40. | The Jungle
Kinabalu Skate park
City Centre
13. | Mari-Mari 27. | Bukit 41. | Green
Cultural Kopungit Connection,
village Aquatica
Aquarium &
Discovery
Centre

Source: Researcher's (2020).

Based on Figure 5 and Table 2, the distribution of tourist destinations
available in Kota Kinabalu is many and not only concentrated in the city area.
Many tourist attractions are yet unexplored by the respondents in this study. One
of the reasons is due to a lack of good promotion for the tourist attraction in Kota
Kinabalu, which serves as an accommodation centre for backpackers that visit
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this area. Budget accommodation operators in Kota Kinabalu lack information on
how to travel to the destination; in fact, there is less information network between
tourism destination operators and budget accommodation operators in this region.
Looking at this situation, the promotion or provision of information about tourist
destinations available in Kota Kinabalu needs to be expanded further in order to
penetrate the international tourism market, especially backpackers. This is so
because it will help in further diversifying the tourist circuit that can be explored
by them while traveling in Kota Kinabalu. As a response, all stakeholders
involved in backpacker tourism should focus their marketing and promotion
strategy on internet information sources, with a particular emphasis on search
engines (Martin et al., 2022).

According to Hardy (2003), there are three stages of tourist circuit
development that may be explored in order to highlight the importance of
interrelationships between parties participating in the tourism industry. First,
there is a need for an effective and user-friendly information network, which is
backed by information centres and community services. The integrated tourist
information is capable of facilitating the search and exchange of information
about tourism locations, regardless of whether the operators in the tourism sector,
workers in the tourism sector, or for the public's convenience. He also emphasised
that for the comfort of tour operators, a successful tourism circuit should include
a package of tour activities and tourist services. It is difficult to promote a tourist
location if it moves on its own without the assistance of local tour companies. For
example, Romania's efforts to develop and promote tourism in rural regions have
been completed with help from European Union (EU) subsidies since 2000
(Sima, 2016). The top step of a successful tourist circuit concept is a well-
managed network with collaboration and agreement among tourism stakeholders
(Hardy, 2003). A well-managed tourism destination by all tourism stakeholders
is not only capable of developing a destination but also of contributing to the
success of tourism circuits that incorporate many tourist sites at the same time.

Increase the number of tourist circuits available in Kota Kinabalu

Because of the diversity of attractions accessible in this area, the backpacker
tourist circuits in Kota Kinabalu have a lot of potential to expand. The growth of
tourism destinations in Kota Kinabalu may be split into many tourist circuits.
Table 3 highlights the various tourist circuits that may be established in Kota
Kinabalu.
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Table 3: The various types of tourist circuits that may be found in Kota Kinabalu
Island tourism circuits: Eco-tourism circuits:

1. Gaya Island 1. Nuluhon Garden Retreat House
2. Manukan Island Inanam
3. Sapi Island 2. D’Bakie Eco Camp
4. Mamutik Island 3. Eko-Pelancongan Kg. Kolosunan
5. Sepanggar Island 4. Tamaza Acv

5. Shallom Valley Park

6. Air Terjun Ulu Kionsom

7. Pulutan Happy Farm

8. Kota Kinabalu Ramsar Site

9. Papas Eco Camp Marahang

10. CL Rindu Farmstay
Culture tourism circuits:

Food tourism circuits:

1. Kota Kinabalu Waterfront 1. Mari-Mari Cultural village
2. “Tamu” Gaya Street 2. “Tamu” Gaya Street
3. Signal Hill Eco Farm 3. Sabah State Museum
4. Kampung Nelayan Floating 4. Sabah Art Gallery
Restaurant
Hill climbing tourism circuits: Educational tourism circuits:
1. Bukit Merah 1. Universiti Malaysia Sabah
2. Bukit Janggut 2. Aquarium & Marine Museum
3. Bukit Gentisan UMS
4. Bukit Botak 3. Sabah State Museum
5. Bukit Tirig 4. Sabah Museum of Islamic
6. Bukit Kopungit CivilizationGreen
7. Bukit Padang Hiking Trail 5. Connection, Aquatica Aquarium
8. Bukit Tuah & Discovery Centre
9. Bukit Helang
10. UMS Peak

Religious tourism circuits:
1. Kota Kinabalu City Mosque
2. Sabah Museum of Islamic Civilization
3. Sabah State Mosque

Source: Researcher's (2020)

Based on Table 3, it is clear that the plan to diversify tourist circuits in Kota
Kinabalu is essential to enhancing the quality of tourism products available in
this area. According to Fratu (2020), the tourist inclination toward some locations
highlights the need for contemporary methods and marketing tactics that apply to
tourist destinations on a conceptual level. As a result, in Kota Kinabalu, the notion
of establishing these tourist circuits is required. This is due to the fact that
specialisation of tourist circuits based on visitor interests would allow the
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locations involved to gain a target market that matches the context of tourism
products supplied by them. A circuit system is being developed to allow for the
diversification and expansion of experience alternatives for tourists and residents,
as well as the establishment of service and product chains to ensure that the
tourism benefit is shared (Angeles et al., 2020).

Because specific planners have been created based on the requests or
interests of backpackers who visit Kota Kinabalu, it will be easier for
stakeholders in the tourism sector in Kota Kinabalu to develop public facilities
such as bus transport routes, tourism information systems such as tourism maps,
and so on. According to Martin et al. (2022), stakeholders in backpacker tourism
must invest in order to improve the adventure experience while travelling and
help to spread good information among travellers. This is because the information
offered by other travellers is the most useful to them on the day of the adventure
journey. As a result, the specialisation of the tourist circuit, as shown in Table 3,
has a high potential for improving the quality of tourism products in a tourism
destination such as Kota Kinabalu. Finally, the specialisation of this tourist circuit
will not only benefit the development of backpacker tourism in Kota Kinabalu
but may even become a model in the development of tourism in Sabah.

CONCLUDING REMARK

This study on the tourist circuit of backpacker tourism in Kota Kinabalu bears
important findings and contributes towards the development prospects of the
tourism industry in the future. First, this study has successfully described the
initial planning of the purposes of backpackers who travel in Kota Kinabalu.
Secondly, this study also discussed the tourist circuit patterns of the backpacker
inside and outside Kota Kinabalu in particular. To sum up, backpacker tourism
has a great deal of potential to develop and become one of the types of tourism
that defines Kota Kinabalu's tourism industry. Despite the travel restrictions
imposed by the COVID-19 outbreak that has gripped the world today, research
on backpacker tourism is critical in order to improve the future quality of tourism
in our country. As aresult, the government and related parties should step up their
efforts to promote backpacker tourism in Kota Kinabalu on a global scale.
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Abstract

Southeast Asia’s forest and green areas are undergoing a fast and substantial
experienced sudden change, depending on complex area management issues
resulting in deforestation, including Danum Valley, Sabah, Malaysia. The study
purposely to determine the land-use pattern at Danum Valley through a geospatial
approach. GIS data was collected from government official departments such as
the Sabah Forest Department and Urban and Regional Planning Sabah
Department. Land-use changes analysis, namely Relative land use percentages
and matrix analysis used to understand the changing pattern and current scenario
of land use activity at Danum Valley. Preliminary findings indicate a change of
forest land use from Class 2 Commercial Forest Reserve into Class 1 Protected
Forest Reserve during the three times series within an area of influence near
Danum Valley.
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Change of Forest Land Use Based on Conservation Policy and Practice: A Case Study in Danum Valley,
Malaysia

INTRODUCTION

The change in land use refers to human activity on land (Abdul Latip et al., 2013).
In contrast, land cover refers to the physical condition of the soil (Turner &
Meyer, 1994), and Pacione (2005) affirmed that land-use change is more focused
on human activities where people are involved in the transformation of non—
urban land into urban land use. Land cover is a layer of soil and biomass that
includes natural plants and artificial structures covering the soil surface. In
contrast, land use refers to the purpose of human exploitation of the land cover,
for example, several human activities such as agriculture, building construction,
and forestry (Fresco, 1994). The change in land use and the land covered naturally
or anthropogenic activities have led to the loss of biological diversity caused by
deforestation, global warming, and increased natural disaster such as floods
(Dwivedi et al., 2005). A monitoring mechanism is crucial (Latip et al., 2020) to
avoid destructive forest resources. Effective management of forests is a critical
element of future forest conservation that is essential for both long—term stability
and the short—term productivity of the forest ecosystem (Andrew et al., 2000).
Therefore, this study is to identify the patterns of land-use change occurring in
Danum Valley, Sabah, based on the conservation management plan and policy

RESEARCH BACKGROUND

Land use is defined as a series of operations toward land area done by humans,
with the reason to get product and benefits through using natural resources (Ryan,
2013). Land use refers to the purpose of the land functionality, for example,
habitat for wildlife, agriculture, or recreation, which does not describe the surface
cover on the ground. Land-use change is considered one of the foremost critical
environmental problems globally (Veldkamp & Lambin, 2001). An understanding
of land use theory and practice aided by strict rules and regulations ensures the
effectiveness of actions and principles of an area to care for. As well as the
Danum Valley. Many theories and practices of law dictated the conservation
effort in the area.

o Theory of Land Use Planning, based on (Chapin, 1965), the land-use
planning theories refer to a system of thought generated through logical
utterance or systematic formulation that complements and explains land
use. It covers the question of why it exists, how it develops, what changes
in land use are taking place, and the basic structures and forms of
components in land use activities. Theory often provides a rationale for
making predictions. Observing similarities or determining behavioural
phenomena in real life seeks to prove the future through these phenomena
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based on behavioural assumptions. The theory can provide guidelines for
implementing a choice between alternatives for planning decision-making.

e Land Use Planning is generally part of an overall process in urban and
regional areas. Based on (Chapin, 1965), land use planning should
emphasise the location, intensity, and development required for different
spaces. Land use maps are significant for urban planning and management
(Hu, Yang, Li, & Gong, 2016). Land Use Planning is a land governance
instrument usually employed to safeguard land areas, restrict human
activities toward natural areas, and strengthen the land systems to ensure
land sustainability (Briassoulis, 2019). Land use planning is a crucial
determinant for green spaces as it defines the land covers and performance
of urban ecosystems. Therefore, the benefits for humans (Langemeyer et
al., 2016)

e Land Ordinance (Sabah Cap. 68) as indicated by the (Land Ordinance,
1968); the Sabah Land Ordinance is the primary legislation in Sabah for
land classification and allocation for owner rights and titles toward land. It
also rules over revenue collection, land survey and delimitation,
implementation of enforcement, and punishment toward related land and
land ownership offences. Important legislation that the subsidiary passed
under the Ordinance are such as Land Rules 1930, Land Rules (Temporary
Planning Permit) 1948, Rent Revision Rules 1958, The Land Control
(Control and Management of Sipadan Island) Rules 1996, and Land
(Quarry) Rules 1997. 13. The Sabah Land Ordinance states that “State
land” means all lands which have not been and may not hereafter be
reserved for any public purpose, or which have not been and may not
hereafter be leased or granted to, or are not and may not subsequently be
lawfully occupied by any person. As well as forest land.

The world has recognised the importance of forests for all life and prioritised the
preservation of forests through many policies and practices. However, recent data
show that forest area has declined despite acknowledging their importance for
conservation (Keenan et al., 2015), including Sabah Forest. The Forest Enactment
1968 (Forest Enactment, 1968) is an enactment by Sabah Legislature in 1968 as
the basis for forest law in Sabah. This enactment seeks to replace the law
(Ordinance No. 11, Timber and Jungle Produce) relating to forest preservation,
the regulation, control of all forest produce, and related and incidental matters.
The Forest Enactment 1968 passed through amendments that contained 43
provisions with five sections. This enactment includes requirements for creating
and abolishing forest reserves. The Sabah Forestry Department will carry out the
implementation and management of the enactment. After being advised by the
Chief of the Forest Conservation, the Minister may amend any regulations
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considered appropriate, valuable, and necessary to carry out this enactment's
provisions better.

Sabah has a vast forest area and resources, which the authorities divided
into many types of forest reserves. The classification range below is based on
Sabah Forest Department and The Forest Enactment 1968.

Table 1: Class and Types of Forest Reserves
Class Forest Reserves
Conserved especially for protection and conservation of forest area. This
forest is protected by law and rules by the state authorities from changing
the use of the land into other land use or deforestation such as timber
exploitation.
Commercial forest. This forest is used to produce timber supply or other
products based on forest used to profit for the state’s economy. The
harvesting is based on the Sustainable Forest Management (SFM)
principles.
Domestic Forest Reserves. This forest is reserved mainly for a minor
3 harvesting forest supply for the local communities or natives living near the
forest area where commercial use is not encouraged.
Amenity Forest Reserves that mainly used for general public recreational
4 opportunities. This forest provided a public facility to attract the site for
public use and usually reserves along roadsides.
Mangrove production activities. This forest supplies mangrove timber, and

5 other forests mainly focus on mangrove products, such as firewood and
charcoal.
Virgin Jungle Reserves. Like the class 1 protection forest where timber
6 logging and deforestation are prohibited. Its primary purposes are to

conserve forest research, including biodiversity and generic conservation.
It is strictly protected by law because it is known as a Wildlife reserve. Any
7 logging activity is prohibited and used to conserve, protect, and research
wildlife such as the Sumatran Rhinoceros.

Source: Sabah Forest Department, 2021

The Forest (Danum Valley Conservation Area) Rules (1996) and laws
apply only to Danum Valley Forest Reserve. The enactment provided a list of
Danum Valley Conservation Management Committee where they're assigned to
advise the Director of Danum Valley about the area's development. The
legislation shows the management committee list, each committee's role, and its
powers and functions as a management committee. The government’s effort to
conserve the area is well demonstrated in policy, rules and regulations imposed
on the Danum Valley forest reserve.

© 2022 by MIP 50



PLANNING MALAYSIA
Journal of the Malaysia Institute of Planners (2022)

Study Area

Sabah is the second largest state in Malaysia, located north of Borneo. Sabah
covers an area of 72 500 square kilometres with a coastline of 14 400 kilometres,
with the South China Sea situated on the west coast, the Sulu Sea on the northeast,
and the Celebes Sea on the South. Sabah is centred on latitude and longitude
5.420404° N and 116.796783° E and divided into five administrative divisions:
Tawau, Sandakan, West coast, Kudat, and Interior, with each division consisting
of several districts which total 27 districts. Sabah local governments are under
the control of the state government. Danum Valley is located in Tawau Division
with about 438 km?. The nearest town to Danum Valley is Lahad Datu, about 82
km away with a 2-hour drive on the logging road.

Based on Sabah Structure Plan 2033 (Town and Regional Planning
Department Sabah, 2016), there are three strategies for Sabah's development:
provide for sustainable population growth in the north and the interior areas of
Sabah, develop functional distribution growth centres, and create Special
Economic Zones. There are three sectors of the Special Economic Zone, namely
the tourism zone, industrial zone, and agriculture zone. Danum Valley is a
tourism zone and falls under Tawau division development strategies with one
municipal council and three districts: Tawau, Semporna, Kunak, and Lahad Datu.
Based on Sabah Structure Plan 2033, Danum Valley is developing the tourism
sector. Danum Valley is under Sabah Development Corridor (SDC) investment
and development for Entry Point Projects (EPP) to drive economic growth in
Sabah. For the existing situation, Danum Valley has become ecotourism with a
rainforest experience product based on Malaysia's premier ecotourism destination
promoted.

METHODOLOGY

A Geographical Information System or GIS, as indicated by Noor et al., 2013;
Ibrahim et al., 2016), is a method of marking the mapping of an area based on
geospatial data on the existing topography or for future planning. It uses the
overlay technique method that details the categories of information according to
geographical taxonomy, such as plants, rocks, buildings, soil, soil layers and
minerals, including the movement of life on earth. According to current needs
and activities, it facilitates development planning and control of strategic areas
such as cities, states, borders, forest reserves, mining industry, coastal areas, etc.
In general, the basic requirements of GIS are the current map of the area under
study and the input and production output integration information according to
the needs of individuals, groups, non -government and government. This study
focuses on the Danum valley's current condition of forest reserves. The
geographic data of Danum Valley land use were obtained from government
agencies such as the Sabah Forestry Department and the Urban and Regional
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Planning Sabah Department. GIS ArcMap 10.4 software (Chang K. T., 2008) is
used as an instrument, with metadata, namely the overlay method using vector
data and matrix method using raster data.

As for land use changes analysis, the formula of the land-use changes
(Hu et al., 2007; Narimah et al., 2010) indicates changes from year to year. The
procedure is shown below:

Btin _ gt.
%8B = <%> X 100
ij

Which

%ij”" : Percentage of land use change from time t and time t + n,

Bf;-'n : Size of development area from time t + n, and
Bf j : Development area from time t
ANALYSIS AND FINDING

The discussion of this analysis is divided into sections: land use analysis through
the GIS overlay method, the percentage change of land use by using the
percentage change of land use formula and matrix analysis. Based on Reynolds
et al. (2011), Danum Valley has become a Class 1 Protection Forest Reserve
since 2010, showing no change in Danum Valley land use. Therefore, this study
will include the change in land use based on two-zone of influence (100 km? and
200 km?) near the Danum Valley area.

Overlay Method using GIS

Relative land use percentages were conducted in three-time series in 2010, 2014,
and 2018 as shown in Table 5.1. Based on table 5.1 analysis of the year 2010, the
Class 2 Commercial Forest Reserve had the most dominant land use size, which
had about 1, 669.56 km? (74.13 %), followed by the Class 1 Protection Forest
Reserve with 465.16 km? (20.65 %) which is the Danum Valley area, 62 while
the district boundary is 95.49 km?(4.24 %). Timber plantation land use is 21.95
km?(0.98 %).
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2010 2014

2018 Forest land use data analysis

2010, 2014 and 2018

-I Class 1 — Protection Forest Reserve
Class 2 — Commercial Forest
Reserve

Timber Plantation

District Boundary

L

Figure 1: Changes in Land Use in Danum Valley, Sabah in Years 2010, 2014, and 2018
Source: Author, 2022

In 2014, there was a significant change in forest land use, which has
experienced a substantial increase and is dominated by Class 1 Protection Forest
Reserve with 1 785.23 km?(79.27 %) area. Next, the second with a vastly reduced
change in the size of forest land use is the Class 2 Commercial Forest Reserve
with 349.49 km?*(15.52 %) size area, followed by the district boundary is 95.49
km?(4.24 %), and timber plantation land use is 95.49 km?*(4.24 %) which does
not change for both land use.

Meanwhile, for the year 2018, the Class 1 Protection Forest Reserve
slightly increased to 006.52 km*(89.09 %), while the Class 2 Commercial Forest
Reserve had another small reduction to 128.20 km?*(5.69 %). However, both the
district boundary and timber plantation do not have a land-use change which stays
at 95.49 km*(4.24 %) and 95.49 km*(4.24 %). From the analysis, a significant
increase in land use is between 2010 and 2014 with a growth of 1, 320.07
km?*(+58.62 %) area size for the Class 1 Protection Forest Reserve, while a sign
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of a decrease in land use also happens between 2010 and 2014 that reduce 1,
320.07 1, 320.07 km*(-58.62 %) for the Class 2 Commercial Forest Reserve.
However, there is no land-use change toward timber plantation and district
boundary size area for the three times.

Table 2: Change of Land Use in Danum Valley in Years 2010, 2014, and 2020

F Changes by Types | Percentage
o of Land Use -km2 | Changes (%)
r

e

L] 20 201 201

10 4 8
L 0, 0, 0,
ok 2 km | P | xm | 7| 2010- | 2014 | 2010- | 2014
2 2 2 -

n m 2014 2018 2014 2018
d

U

s

e

Cl 465.16 | 20.65 | 178523 | 7927 | 2006.52 | 89.09 | +1320.07 [ +221.29 [ +58.62 | +9.82
C2 1669.6 | 74.13 349.49 | 15.52 12820 | 5.69 | -132007 [ -22129 | 5862 [ -9.82
TP 21.95 0.98 21.95 0.98 21.95 0.98 0 0 0 0
DB 95.49 4.24 95.49 4.24 95.49 4.24 0 0 0 0
Total | 2252.6 100 | 2252.16 100 | 2252.16 100

Source: Author, 2022

Matrix Analysis

The matrix analysis shows the existing type of land use into other land use based
on two different studies that will show how much the size of the area has changed
during each year and the cause of the change.

Table 3; Matrix Analysis Method of Land Use Change Years 2010 - 2014

2014 (km?)

Year Fore[sjtsgand Class 1 Class 2 TP NRF (ggﬁ)l)
20 | Class 1 465.1 465.1
10 | Class 2 1320.07 349.49 1669.56
(k | TP 21.95 21.95
m | DB 95.49 95.49
%) Total (2014) 1785.23 349.49 21.95 95.49 2252.16

Source: Author, 2022

Table 3 indicates that during 2010 — 2014, about 1 320.07 km? had
Classommercial Forest Reserve land use hugely changed into Class 1 Protection
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Forest Reserve. This change caused the reduction of class 2 forest land use as it
became 349.49 km?in 2014 from the total area of 1 669.56 km?in 2010. However,
there is no land-use change for timber plantation and district boundary between
that two different year

Table 4; Matrix Analysis Method of Land Use Change Years 2014 —2018

2014 (km?)

Year Foretsjtsi‘and Class1 | Class2 TP NRF (g(‘)’tlzl)
20 | Class 1785.23 1785.23
10 [Class2 22129 12820 349.49
& [TP 21.95 21.95
m | DB 95.49 95.49
> [Total 2018) | 2006.52 | 12820  21.95 95.49 | 2252.16

Source: Author, 2022

Table 4 shows only the correct change in land use between class 1 and
class 2 forest land in the year 2014 - 2018. The class 1 forest land use increased
by about 221. 29 km? into 2, 006.52 km? which changed from class 2 forest land
use. This change caused only 128.20 km? area left for class 2 in 2018. However,
the timber plantation and district boundary stay the same as there is no change in
land use.

CONCLUDING REMARK

Generally, there is no land-use change in Danum Valley in the three times series.
However, there is a change in land use in the zone of influence near Danum
Valley. The difference is because of the increase of Class 1 Protection Forest
Reserve in Sabah. Plus, the study also indicates the direction of Danum Valley
development from the year 2010 to 2018. The main focus of land use in Danum
Valley is on conservation areas with minimal tourism activity and more emphasis
on research and education. Therefore, this study can clearly show the direction of
development and land use in Danum Valley, Sabah.
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Abstract

The tourist circuit pattern is one of the factors that are influenced by tourists'
willingness to pay for a vacation at a tourist destination. As such, this article will
examine the relationship between tourist space and willingness to pay in
Kundasang - Ranau and Kota Belud, Sabah. The assessment and case study
methods were used in the research. The study used quantitative methodologies,
including a questionnaire survey of 150 respondents who visited selected tourist
locations in Kundasang-Ranau and 93 respondents who visited Kota Belud. The
survey's findings indicated that the majority of respondents (87.3% - Kundasang,
Ranau) and (61.3%- Kota Belud) who visited the two study locations traveled
privately and prioritized destinations they had never visited while selecting tourist
destinations. The majority of respondents (70%) in Kundasang - Ranau agreed
that the fee rate charged has an effect on the direction of their journey. In
Kundasang - Ranau, the respondent's roaming space is dictated by the tourism
package, and the tourist attraction visited by the respondent is nearby, whereas in
Kota Belud, the opposite is true. Following that, the bulk of respondents who
arrived at Kota Belud were determined by their roaming space in accordance with
the institution or organization's determination. The study's findings also revealed
that the majority of respondents who visited the two study areas did so on their
own and that the tourist destinations visited were relatively near together.

Keywords: Tourist Roaming Space, Willingness to Pay, Tourism
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INTRODUCTION

Tourism is the travel of people in a short period of time to a destination that is
not their home or place of work (Muljadi, 2009; Yu et al., 2017). Tourism is
defined by Vanhove (2005) and Badrudin (2001) as a temporary visit activity that
lasts at least 24 hours in the location visited. The UNWTO (2020) underlines that
tourism is a social, cultural, and economic phenomenon that entails a person
traveling to a country or location beyond their normal environment for personal,
business, or professional reasons. Tourism geography considers a variety of
factors, including tourism activities that are spatial in nature. In this sense, the
spatial dimension of tourism activities can be viewed on four distinct scales:
global, national, regional, and local (Pearce, 1995; Lau & McKercher; 2006).

Tourism research entails three major geographical components in the
movement of a tourist. Among these components are tourist-generating places,
tourist destinations, and travel routes connecting two groups of locations referred
to as transits (Leiper, 1979; Leiper, 2004; Flognfeldt, 2005). When tourists
engage in tourism activities, this mobility results in the creation of the idea of
tourist space. A tourism wildlife route is one that connects at least three main
tourist locations (Dam, 2016; Leiper, 1979; Cullinan, 1977). The tourism spots
are in close proximity to one another. According to Chowdhurry (2011), the
tourist circuit pattern is influenced by the short stay period at each stop on the
promenade, the planned route, and the classification of provincial and local
tourism attractions. According to Sisodia (2011) and Lau and McKercher (2006),
tourist roaming spaces can be formed within a country (intra-border) or between
two or more countries (inter-border) (cross-border).

According to Syed Muhammad Rafy and Hairul Nizam (2014), it is
critical to understand tourist circuit pattern in order to create a more acceptable
tour pattern and to offer intriguing sites and quality selections. A better
understanding of how tourists move through diverse locations will have a bigger
impact on the construction of infrastructure and transportation (Crouch & Ritchie,
1999; Edward & Griffin, 2013; Syed Muhammad Rafy & Hairul Nizam, 2014).
Dejbakhsh (2009) and Nor Afifin et al. (2021) emphasized that the characteristics
of tourist movement can be classified into two broad categories: the destination,
or the goal of the visit, and the characteristics of the tourist visit. These two factors
vary according to the type of visitor. According to some experts, the primary
factor affecting a tourist's wildlife space is the tourist's own conduct.
Simultaneously, the movement of travelers might reveal a tourism destination's
attraction (Kim et al., 2018; Zhong et al., 2019). The purpose of this study is to
explore the relationship between willingness to pay and tourist space in two study
regions in Sabah, namely Kundasang - Ranau and Kota Belud. The purpose of
this study is to evaluate the relationship between willingness to pay and visitor
roaming space. Additionally, the importance of fee payment rates in determining
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the direction of tourist travel was analysed, as were the primary characteristics
considered by respondents when choosing a tourist location.

MATERIALS AND METHODS

Study Area

(i) Kundasang - Ranau

Kundasang-Ranau, Sabah is a locality in the Ranau district of Sabah, Malaysia.
It is located in the Crocker Range at an elevation of around 4,000 to 6,000 feet
above sea level. Kundasang is surrounded by lush evergreen trees. The Kinabalu
Park is located four kilometers from the town of Kundasang. It contains one of
the world's oldest tropical forest reserves and is rich in biodiversity. Mount
Kinabalu, Southeast Asia's highest peak, is located within this forest reserve
region. It is the pride of the state of Sabah. Kundasang is 15 kilometers from
Ranau town. This region is home to several significant villages, including
Lembah Permai, Cinta Mata, Kaulan, Sinisian, Dumpiring, and Kinasaraban. The
distance between Kota Kinabalu's city center and Kundasang is approximately 92
kilometers. Kinabalu National Park, Strawberry Garden, Kundasang War
Memorial, Desa Dairy Farm, and Mesilou Cat Village are the five tourist places
investigated in Kundasang, while Arnab Village and Tagal Sg. Moroli, Kampung
Luanti, Ranau are the two research locations in Ranau.
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Figure 1: Study Area in Kundasang, Sabah
Source: Modified from Google Earth (2021).
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(ii) Kota Belud

Kota Belud is a district located in the West Coast, Sabah. The distance of this
area to Kota Kinabalu is about 70 kilometers. The district has several villages
such as Kampung Rampayan, Kampung Siasai, Kampung Sembirai, Kampung
Pirasan, Kampung Kulambai and Kampung Kelawat (Jabil et al., 2021). There
are many tourist destinations in Kota Belud, but only seven tourist destinations
were selected in this study, namely Polumpung Melangkap View Campsite
(PMVC), Cabana Retreat, Melangkap Nabalu Rafflesia, Tambatuon Homestead,
Ekopelancongan Melangkap Tiong, Aura Raudhah Village Beach and
Nahandang Melangkap Homestay and Campsite.
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Figure 2: Study Area in Kota Belud, Sabah
Source: Modified from Google Earth (2021).

Methods

The researcher focused on analyzing and compare the patterns of tourist
wandering space in two selected resort areas in this study. As a result, a survey
and a case study were employed to conduct the study. A survey design is a
systematic process for gathering data directly from a target population (Kraemer,
1991; Showkat & Parveen, 2017). A survey is a type of scientific inquiry that
focuses on individuals, significant facts, beliefs, views, attitudes, motives, and
actions (Mathiyazhagan & Nandan, 2010; Salaria, 2012). Case studies are a
frequently utilized tool in the social sciences (Cope, 2015). Case studies should
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be simple to comprehend in order to accomplish the researcher's purpose of
identifying the study's issue and then comparing it to prior research to ensure the
study's reliability (Guftasson, 2017; Faridah & Mohd Razimi, 2021).

In Kundasang - Ranau, the number of respondents involved is 150
people while in Kota Belud, the study involved a total of 93 respondents. The
targeted sample in this study is visitors who come to selected tourist destinations
in both study areas. The sampling method used is simple random sampling, i.e.
all visitors who come to the study location have an equal chance of becoming
study respondents.

In this study, data related to the travel status of respondents to tourist
destinations, the influence of fees in determining the tourist locations visited by
respondents and the main criteria taken into account by respondents in choosing
tourist destinations to visit are analyzed using Statistical Package for The Social
Science software. (SPPS). Then, the analyzed data will be presented in tabular
form taking into account the total frequency and percentage. For data related to
tourist wandering space in tourist destinations determined by the tourism
package, organization or institution and privately is presented in the form of
tourist wandering frequency mapping. This mapping is made and analyzed using
basic Geographic Information System (GIS) software.

RESULT AND DISCUSSION

The Relationship between Willingness to Pay and Tourist Circuit Pattern
According to Table 1, the respondents' travel status to the tourist sites analyzed
was classified into three distinct categories. The study's findings indicated that
the majority of respondents who travelled to the two selected tourist sites did so
privately. This demonstrates that the communication system to tourist locations
is effective, as it enables tourists to travel independently and choose their
destination. These findings corroborate Alias et al. (2016)'s assertion that
Malaysian tourists are extremely sensitive to cost and pricing changes in tourist
sites. The increase in pricing will result in a drop in visitor arrivals, as competing
places offer lower prices. Due to the changing nature of the tourism market, tour
operators must alter the activities and packages they offer travelers to reflect the
present scenario. Travel packages are a fundamental product for tour package
operators, and a significant portion of their income are generated from tour
package revenues (Huang et al., 2010; orevi & Hristov-Stani, 2016).
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Table 1: Tourist Travel Status to Tourism Destination

Travel Status Kundasang - Ranau Kota Belud
Frequency | Percentage | Frequency | Percentage

(%) (%)

Trip is set in the tour 11 7.3 3 3.2

package

Trip is set by 8 53 33 354

organization

(university, school,

department)

Trip is set privately 131 87.3 57 61.3

Payment Rates and Tourist Travel Direction

The relevance of payment rates in determining the locations visited by
respondents in tourist destination areas is seen in Table 2. The findings indicate
that there are disparities in the importance of fee payment in influencing which
tourist destinations respondents visit in both study areas. The majority of
respondents who visited selected tourist locations in Kundasang - Ranau agreed
that the payment rate has an effect on their decision regarding which tourist
destinations to visit. According to respondents who visited Kota Belud, they
believed that the fee rate had little bearing on their decision to visit a tourist
location. The outcomes of this study indicate that price supply has a significant
impact on tourist travel since it relates to the quantity of money spent. According
to the researcher's observations, varying charge prices for different tourist
destinations enable tourists to make a choice regarding the tourist destination's
direction based on their allocated budget and the level of service available. This
demonstrates that travellers are extremely conscientious about the worth of the
costs charged at tourist locations.

Table 2: Payment Rates Influence Respondent Travel Direction

Variable Kundasang - Ranau Kota Belud
Frequency Percentage | Frequency | Percentage
(%) (%)
Yes 105 70 45 48.4
No 45 30 48 41.6

Key Criteria Considered by Tourist in Choosing a Tourism Destination

Five criteria are used to determine respondents' preferences when it comes to
selecting a tourist place to visit. The findings indicated that the majority of
respondents who visited the two tourist locations chose never-before-visited
tourist places as their primary criterion for destination selection. The appeal factor
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of a tourist site is the primary aspect that motivates a visitor to attend (Blazeska
et al., 2015; Kim et al., 2015). Stepchenkova and Mills (2010) observed that
persons who live in close proximity to a tourist site have more accurate and
realistic perceptions of the place. The image associated with a tourist site is
critical in this scenario. This is because travelers' perceptions of a tourism site
will influence their purchasing decisions. If a person has a favorable impression
of a tourist destination, their desire to visit that destination is likely to be high
(Beerli & Martins, 2004; Bonn et al, 2015).

Table 3: Key Criteria Considered in Selecting a Tourism Destination

Criteria Kundasang - Ranau Kota Belud
Frequency Percentage Frequency Percentage
(%0) (%)
A tourist destination 59 39.3 34 36.6
that has never been
visited
Contagious (viral) 43 28.7 15 16.1

travel destinations
on social media
Entrance fees apply 28 18.7 30 323
Plan spontaneous 12 8.0 3 3.2
visits by family and
friends

On the decision set 8 53 11 11.8
by the organization
promoter

TOURIST TRAVEL STATUS TO TOURISM DESTINATIONS

The findings of this study give insight on the respondents' trip plans as decided
by the travel package. This section examines the respondents' journey through
three lenses: the previous location, which refers to the respondent's location prior
to arriving at the location where the researcher conducted the questionnaire; and
the current location, which refers to the respondent's location while conducting
the questionnaire with the researcher. Following that, the current location refers
to the researcher's meeting with the tourist at the tourist destination, and the future
location refers to the tourist's next destination.

i) Tourist Trip Determined by Tourism Package

Based on 150 respondents, a total of 11 respondents who use travel package
services to visit Kundasang - Ranau. When the study was conducted, three
tourists were in Tagal Luanti, four were in Desa Dairy Farm and four others were
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in Taman Kinabalu. These visitors consist of domestic tourists from Kelantan and
Johor. Tourist wanderings are as shown in Table 4.

Table 4: Tourist Circuit Pattern Determined by Tourism Packages in Kundasang-Ranau

Respondent Location
Before Current After
1 Sabah Tea Garden Duration Luanti Arnab Village
2 Sabah Tea Garden Duration Luanti Arnab Village
3 Sabah Tea Garden Duration Luanti Arnab Village
4 Kundasang War Dairy Farm Village | Strawberry Garden
Memorial
5 Kundasang War Dairy Farm Village | Strawberry Garden
Memorial
6 Kundasang War Dairy Farm Village | Strawberry Garden
Memorial
7 Kundasang War Dairy Farm Village | Strawberry Garden
Memorial
8 Kota Kinabalu Kinabalu National Pekan Kundasang
Park
9 Kota Kinabalu Kinabalu National Pekan Kundasang
Park
10 Kota Kinabalu Kinabalu National Pekan Kundasang
Park
11 Kota Kinabalu Kinabalu National Pekan Kundasang
Park

In Kota Belud, a total of three respondents used the tour package service
when visiting Kota Belud, Sabah. When this study was conducted, a total of two
respondents were at Aura Raudhah Village and Beach while another was at
Polumpung Melangkap View Campsite. Table 5 shows the roaming space of the
three respondents.

Table 5: Tourist Circuit Pattern Determined by Tourism Packages in Kota Belud

Respondent Location
Before Current After

1 Kota Kinabalu | Aura Raudhah Village Complementing
and Beach Tiong Ecotourism

2 Kota Kinabalu | Aura Raudhah Village Complementing
and Beach Tiong Ecotourism

3 Kundasang Polumpung Completes Kota Belud
Campsite View

65
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Figure 3 and Figure 4: Tourist Circuit Pattern Determined by Tour Package in
Kundasang-Ranau and Kota Belud, Sabah

The results show that there are significant differences for tourist
roaming space determined through tourism packages in Kundasang - Ranau and
Kota Belud. Based on Figure 3 and Figure 4, the tourist space in Kundasang -
Ranau is focused on nearby tourist destinations only. Compared to Kota Belud,
the tourist exit space is quite far away.

ii) Tourist Trip Determined by Organization or Institution

This section examines the respondent's travel across three location modes,
namely the previous location, which refers to the respondent's location prior to
arriving at the site where the researcher conducted the questionnaire. Following
that, the current location refers to the researcher's meeting with the tourist at the
tourist destination, and the future location refers to the tourist's next destination.
Eight respondents had their trip defined by the organization or institution, based
on the 150 respondents surveyed. According to Table 6, five out of every eight
participants on study excursions are school pupils. Their journey began at
Kundasang town and continued to Desa Dairy Farm and Strawberry Garden.
According to the researcher, the activities are excellent in terms of providing
pupils with the opportunity to discover new places and settings. Following that,
the three respondents are public officials that use this tourist location as a layover
on their way to Semporna, specifically from Kota Kinabalu. Table 6 illustrates
this respondent's wandering space.

Table 6: Tourist Circuit Pattern Determined by Organization / Institution in Kundasang

- Ranau
Respondent Location
Before Current After
12 Kota Kinabalu Duration Luanti Semporna
13 Kota Kinabalu Duration Luanti Semporna
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14 Kota Kinabalu Duration Luanti Semporna

15 Pekan Kundasang Dairy Farm Village | Strawberry Garden
16 Pekan Kundasang Dairy Farm Village | Strawberry Garden
17 Pekan Kundasang Dairy Farm Village | Strawberry Garden
18 Pekan Kundasang Dairy Farm Village | Strawberry Garden
19 Pekan Kundasang Dairy Farm Village | Strawberry Garden

Thirty-three respondents out of the 93 polled had their journeys decided
by an organization or institution. According to Table 7, the majority of responders
whose journey is dictated by their organization or institution are students.
According to observations and questionnaires, a total of 19 respondents are
students who attend in groups. Table 7 illustrates the respondent's output space

movement.

Table 7: Tourist Circuit Pattern Determined by Organization / Institution in Kota Belud

Respondent Location
Before Current After
4 Pekan Kota Ecotourism Polumpung Completes
Belud Complements Campsite View
Tiong
5 Pekan Kota Ecotourism Polumpung Completes
Belud Complements Campsite View
Tiong
6 Kota Marudu Ecotourism Polumpung Completes
Complements Campsite View
Tiong
7 Kota Marudu Complementing Kota Kinabalu
Nabalu Rafflesia
8 Kota Marudu Complementing Tambatuon Homestead
Nabalu Rafflesia
9 Kota Marudu Complementing Kota Kinabalu
Nabalu Rafflesia
10 Kota Marudu Complementing Kota Kinabalu
Nabalu Rafflesia
11 Kota Marudu Complementing Kota Kinabalu
Nabalu Rafflesia
12 Kota Marudu Complementing Kota Kinabalu
Nabalu Rafflesia
13 Pekan Kota Complementing Kota Kinabalu
Belud Nabalu Rafflesia
14 Kota Marudu Complementing Tambatuon Homestead
Nabalu Rafflesia
15 Kota Marudu Complementing Kota Kinabalu
Nabalu Rafflesia
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16 Kota Marudu Cabana Retreat Tambatuon Homestead
17 Tambatuon Aura Raudhah Kota Kinabalu
Homestead Villange and Beach
18 Kota Marudu Polumpung Kota Kinabalu
Completes
Campsite View
19 Kota Marudu Polumpung Pekan Kota Belud
Completes
Campsite View
20 Kota Marudu Polumpung Tambatuon Homestead
Completes
Campsite View
21 Kota Marudu Polumpung Kota Kinabalu
Completes
Campsite View
22 Kota Marudu Tambatuon Kota Kinabalu
Homestead
23 Kota Marudu Tambatuon Kota Kinabalu
Homestead
24 Kota Marudu Tambatuon Kota Kinabalu
Homestead
25 Kota Marudu Tambatuon Kota Kinabalu
Homestead
26 Kota Kinabalu Tambatuon Kota Kinabalu
Homestead
27 Kota Marudu Tambatuon Kota Kinabalu
Homestead
28 Kota Marudu Tambatuon Kota Kinabalu
Homestead
29 Kota Marudu Tambatuon Kota Kinabalu
Homestead
30 Kota Marudu Tambatuon Kota Kinabalu
Homestead
31 Kota Marudu Tambatuon Kota Kinabalu
Homestead
32 Kota Marudu Tambatuon Kota Kinabalu
Homestead
33 Kota Marudu Tambatuon Kota Kinabalu
Homestead
34 Pekan Kota Tambatuon Kota Kinabalu
Belud Homestead
35 Pekan Kota Tambatuon Polumpung Completes
Belud Homestead Campsite View
36 Kota Marudu Tambatuon Kota Kinabalu
Homestead
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Figure 5 and Figure 6: Tourist Circuit Pattern Determined by7Organization/lnstitution
in Kundasang - Ranau and Kota Belud

For respondents ’travel determined by organization or institution, there
were significant differences for the two study locations. The majority of
respondents who come to Kota Belud are to determine their journey through
organizations or institutions. This is closely related to the findings of the study
that the respondents who came to Kota Belud were mostly from the students.

iii) Tourist Trip Determined Personally

The results showed that majority of respondents who came to Kundasang - Ranau
and Kota Belud, Sabah were assigned privately. Individually determined tourist
roaming spaces have more variety than tourist roaming spaces determined by
travel agencies and organizations or institutions. This is because tourists who visit
a destination alone are free to determine their journey. Based on Figure 7 and
Figure 8, respondents who set up their trips privately are more likely to choose
tourist destinations that are close to each other.

69 © 2022 by MIP



Mohamad Pirdaus Yusoh, Nabila Farysha Dering, Jabil Mapjabil, Normah Abdul Latip, Mohd Jirey
Kumalah, & Nurhazliyana Hanafi
Comparisons Of Tourist Circuit Pattern at Selected Tourism Destination in Sabah, Malaysia

116°0'0"E 116°10'0"E 116°20'0"E 116°30'0°E 116°40'0"E 116°50'0"E 117°0'0°E

z
z [
s - N = - - | ©
21 Tourist Circuit Pattern Determined Privately 2
by °

N
z “%! E
£ °
E- s E
(Y 3
Strawberry Garden
Strawberry
z i} Kinabalu National Pas por Aot iied =z
5 ] Desa Dairy Farm Kundasang W. - Lo
8 @Mesilou Cat Village °
4 e
JAmab Village Pl ol
z .anninng War Memorial =z
o
21 R
o in
=z Legend :
;. Frequency El
b4 * 10 in
e n
@ 1.2
z ® =2 z
H = E
2 Kundasang-Ranau
8 KM S
0 5 10 20
116°0'0°E 116°10°0°€ 116°20'0°E 116°30'0°€ 116°30'0°E 116°50'0°€ 117°0'0°E

Figure 7: Tourist Circuit Pattern Determined Personally in Kundasang — Ranau

115°50'0"E 116°0°0°E 116°100°E 116°200"E 116°30'0°E 116°40'0°E
z Tourist Circuit Pattern Determined Privately E
g u H
o °
g ’ar..
s
- Cabana Retreat .z
° | &
8 Melangkap Tiong Ecotourism 8
e » °
.Inhlmhnq Melangkap Homestay
z z
Melangkap Nabalu Raflesia 'n
] ® ]
B
L Polumpung Melangkap View Campsite =
Legend z
; oTat Tiong Ecotol angkap Nabalu Raflesia H
&1 Frequency Polumpung Melangkap ampsi indang Melangkap Homestay 2
e .2 n Homestead °
e 3 °
® 46
@7
. 10-19
M s | &
Kota Belud 0 5 10 20 34
T T T T T T L
115°50'0"E 116°0'0"E 116°10'0"E 116°20'0"E 116°30'0"E 116°40'0°E

Figure 8: Tourist Circuit Pattern Determined Personally in Kota Belud

© 2022 by MIP 70



PLANNING MALAYSIA
Journal of the Malaysia Institute of Planners (2022)

CONCLUSION

Tourists' willingness to pay at tourist destinations is highly impacted by the
pricing structure. Additionally, the WTP is influenced by tourism locations'
attractions and services. Additionally, tourists consider additional criteria such as
visiting a tourist destination for the first time, visiting a tourist destination that is
contagious (viral) on social media, visiting spontaneously without a travel plan
set by family or friends, and visiting a tourist destination set by an organization
while attending workshops, courses, or the like. The research's primary finding is
that there is an interaction between the tourist space and travel management to a
location, whether through travel packages, handled by organizations and
institutions, or privately managed.
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Abstract

This study circumscribes the modelling for concentration of Air Pollutant Index (API)
in Selangor, Malaysia. The five monitored environmental pollutant concentrations (O3,
CO, NO,, SO», PM)y) for ten years (2006 to 2015) data are used in this study to develop
the prediction of API. The selected study area is located in rapid urbanised areas and
surrounded by a number of industries, and is highly influenced by congested traffic.
The principal component regression (PCR) for the combination of the principal
component analysis together with multiple regression analysis, and artificial neural
network (ANN), are used to predict the API concentration level. An additional
approach using a combination method of PCR and ANN are included into the study to
improve the API accuracy of prediction. The resulting prediction models are consistent
with the observed value. The prediction techniques of PCR, ANN, and a combination
method of R? values are 0.931, 0.956, and 0.991 respectively. The combination method
of PCR and ANN are detected to reduce the root mean square error (RMSE) of API
concentration. In conclusion, different techniques were used in the combination method
of API prediction which had improved and provided better accuracy rather than being
dependent on the single prediction model.

Keywords: Air Pollutant Index concentration, principal component regression,
artificial neural network, combine prediction model
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INTRODUCTION

Today, developed and developing countries are unavoidable in fronting the issues
regarding the ambient air quality. Biological, chemical and physical properties
have become the main determination to the air quality status, which can be
manifested through the air pollutant index (API). Precisely, the API is a numerical
index which is measured based on the combination of selected air quality
variables. This index is vital in assessing the differences in the sources of air
quality (Hua, 2018; Azid et al, 201a). After the compliance has been decided, the
statistical data can be beneficial by carefully warning the public regarding the
health effects (Azid et al, 2014). When air pollutants have exceeded the normal
condition of the ambient level of air quality status, this could bring chronic effects
to human health (Moustris et al, 2010). Hence, air pollution required serious
attention by authorities, especially in highly populated and manufacturing
industries in the urban areas (Mutalib et al, 2013). In Malaysia, API is an indicator
used by the government to monitor the air quality status since 1989 (Hua, 2018;
Azid et al, 2014). By combining the five categories of sub-indexes of air
pollutants such as ozone (O3), carbon monoxide (CO), nitrogen dioxide (NO,),
sulphur dioxide (SO;), and particulate matters under 10 um (PM;o) (Mutalib et
al, 2013) which provide the total value of API. The increment of one unit value
of API will cause the air pollution level to increase by one unit and this
circumstance will affect the human health greater. The level of air quality status
has been monitored based on the Recommended Malaysian Air Quality
Guidelines (RMAQG) since 1989 by the Department of Environment (DOE),
Malaysia (Hua, 2018; Azid et al, 2014a; Mutalib et al, 2013).

For Malaysia to be a developed country by 2020 in the industrialised
sectors, it is important to be linked with rapid economic growth. These
circumstances cause degradation in urban environments through tremendous
industrial pollution. Air pollution becomes a major issue in rapid economic
growth which negatively affects human quality of living, agriculture, animals as
well as the ecosystems (Azid et al, 2015; Mutalib et al, 2013). Simultaneously,
non-living beings such as buildings, monuments, statues, etc., are suspected to be
included in the damages list due to air pollution issues. According to past studies,
the major air pollutant sources detected in Malaysia were derived from mobile,
stationary, and trans-boundary pollution (Dominick et al, 2012; Jamal et al, 2004;
Afroz et al, 2003; Awang et al, 2000). Specifically, mobile pollution can be
referred to as motor vehicle emissions (Awang et al, 2000); while stationary
pollution are referred to as the dust emitted from urban construction works and
quarry, open burning, power plants, etc. (Dominick et al, 2012); and trans-
boundary pollution originated from air pollution of forest burning or volcanic
eruptions which were transported from neighbouring countries (Jamal et al,
2004). The major issues highlighted are involved with trans-boundary pollution
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which occurred in Southeast Asian countries like Southern Thailand, Brunei,
Singapore, as well as Malaysia, where these catastrophic events happened due to
the open and uncontrolled burning of forest by farmers to clear the land for other
activities (Torre, 2013). A greater impact of air pollution has increased when El-
Nino phenomenon takes place to create extreme dry weather conditions (Queh,
2002); which has already been experienced by Malaysians in 1997 (Brauer and
Hisham-Hashim, 1998). Therefore, frequent assessment and monitoring of the air
quality data by the majority of the regions denoting the pollutant sources have
increased with time which have inconsistently satisfied the national standard
levels.

Air pollutant sources are uncontrollable major tasks globally.
According to DOE Malaysia, the air quality is collected consistently which
monitors the data daily to acknowledge the status as well as to inform the people
about the pollutant concentrations at the exact time (Dragomir, 2010). The major
source of air pollution which is suspected to occur in highly built-up areas, like
urban and suburban areas, are O3 and PM,o (Hua, 2018; Azid et al, 2015; Azid et
al, 2014; Mutalib et al, 2013), which are also suspected to become the main cause
of deterioration on human health (Azid et al, 2014; Mutalib et al, 2013).
Therefore, DOE Malaysia had provided important data regarding air pollution
through various programmes such as using environmetric techniques, which are
involved with cluster analysis (CA), discriminant analysis (DA), factor analysis
(FA), and principal component analysis (PCA) (Hua, 2018; Hua, 2017; Hua et al,
2016; Azid et al, 2015; Azid et al, 2014; Mutalib et al, 2013). These techniques
have the advantage in understanding the air quality status in the studied area by
interpreting the complex databases, as well as benefits in the programmes for
monitoring the air quality with efficient management. Nevertheless, the
prediction on air quality had become a challenge when using a simple
mathematical formula especially involved with complex data (Mutalib et al,
2013) which are incapable of relating the non-linear with the different variables
(Afzali et al, 2012). Since the air quality exists in the stochastic time series and
are able to be predicted based on the historical data (Giorgio and Piero, 1996),
therefore, it is vital to help by reducing human health issues by planning and
controlling strategies for proper actions.

To track and predict the air quality status, it is important to understand
the methods used for modelling in this study. The aim for this paper is to select
the explanatory variables by applying principal components before including it
into the multiple regression analysis, and continue inserting it into the artificial
neural network of the resulting residuals. Multivariate Linear Regression (MLR)
analysis is considered as one of the methods which are widely used to express the
dependence variable onto various independent variables. Nevertheless, these
techniques seem to confront an issue when independent variables are correlated
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between each other (McAdams et al, 2000). Due to the correlation occurring
among the independent variable, which is also known as multicollinearity, which
could hardly assist in providing accurate contributors of physical process in an
equation. Therefore, the method to avoid multicollinearity and overlapping
information of independent variables is by using the principal component analysis
(PCA) of environmetric techniques. PCA is popular in identifying the variations
of environmental pollution and investigating the factors that influence the quality
concentration (Lengyel et al, 2004; Klaus et al, 2001). Simultaneously, PCA has
the ability to resolve the issue regarding multicollinearity and examine the
relationships within independent variables, which could react as predictors. An
advantage from this technique in optimising spatial patterns as well as removing
multicollinearity problems, is the newly provided variables as predictors by PCA
which are considered ideal and appropriate for input into the regression equation
(PCR) (Abdul-Wahab et al, 2005). The specific procedure for applied PCR
regarding the pollution can be found elsewhere (Hua et al, 2018; Azid et al, 2014;
Dominick et al, 2012).

The models of artificial neural networks (ANN) have the capability in
handling the problems of multiple variables as well as determining the non-linear
relationship involved with air quality index. Hence, ANNSs is considered having
flexibility, efficiency, and accuracy, to practice non-linear patterns between input
and output values as well as defining the solution towards the complex data
accurately (Rahman et al, 2013) including additional new data that was presented
(Azidetal, 2015; Azid et al, 2014; Mutalib et al, 2013). This technique undergoes
a training process or early experience to provide its own weight distribution for
the linkage through learning procedure, which does not require an algorithm to
determine the solution of the problem (Garcia et al, 2011). Therefore, past studies
had proven that ANN have the potential in solving environmental problems,
particularly involved with air quality pollution (Brunelli et al, 2007; Tecer, 2007,
Perez and Reyes, 2006; Niska et al, 2005; 2004). To provide better performance,
a combination of methods of prediction had been introduced since 1969 by Bates
and Granger, whereby this technique includes bootstrapping, gagging, stacking
and boosting, rather than being dependent only on the single prediction technique.
A combination of methods suggested for use in this study is PCR and ANN,
which were supported by past literature in various fields of studies that have the
capability to increase the prediction performance (Chia et al, 2012; Noori et al,
2010; 2009). In general, the selected combination methods indicate a better
performance than the possess individual prediction. Consequently, although there
is a minor debate regarding the inconsistency of ANNs’ performance (Khashei
and Bijari, 2011) which are involved with a large number of factors such as
network structure, training methods, as well as sample data (Chia et al, 2012;
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Noori et al, 2010; 2009), these weaknesses can be overcome by getting involved
with the idea of combination prediction methods.

As stated earlier, this study aims to predict the air quality status by using
principal component regression (PCR) by including the techniques of principal
components and multiple regression analysis. Apart from the prediction methods
involved with PCR and ANN individually, a combination of both methods are
also suggested in this study, not only to identify the concentration of pollutant
sources, but also to investigate the relationship between air quality variables in
the study area.

MATERIALS AND METHODS

Study Area

Eight (8) sampling stations have been set up for monitoring in the study area of
Selangor state (Figure 1), with the geographical coordinate of latitude between
2°35°23.53”N to 3°47°55.09”N and longitude between 100°56°25.09”E to
101°57°58.50”E (Table 1). With approximately 8104 km? area, the Selangor state
is placed in the western part of Peninsular Malaysia with the boundary between
Perak in the north, Pahang in the east, as well as Negeri Sembilan in the south,
and facing the seaside of the Straits of Malacca in the west. Specifically, selected
sampling stations at different locations are due to highly built industrial areas,
residential areas, and heavy traffic congestion in the study area. According to the
DOE (2012) report, the Malaysia air quality status was considered between good
to moderate levels for all the time being. Generally, majority of the studies
reported that Malaysia’s API is affected by particulate matter (PMo) (Awang et
al, 2000) due to the PM o concentration which has exceeded the minimum good
quality level and is unceasingly greater than the other pollutants (Othman et al,
2010). Although Malaysia are cleared from typhoon, volcanic eruptions, as well
as earthquakes, which keeps maintaining the air quality status; however, high
population and rapid economic growth have become the main factor to worsen
the level of air quality and it’s vital to conduct a prediction for early preparation
by consistently assessing the data.

Table 1: The details of 8 monitoring stations in Selangor, Malaysia.

Station ID  Location Latitude Longitude
Station 1 ~ Klang, Selangor 3°0°53.72”N 101°24°47.02”E
Station2  Petaling Jaya, Selangor 3°7°59.37°N 101°36°28.53’E
Station 3 Shah Alam, Selangor 3°6°17.03”N 101°33°21.66”E
Station4  Kuala Selangor, Selangor 3°19’16.13”N 101°15°22.61”E
Station 5  Putrajaya, Wilayah 2°54°52.49”N 101°41°23.69”E

Persekutuan
Station 6  Cheras, Kuala Lumpur 3°6°22.62”N 101°43°5.00”E

© 2022 by MIP 78



PLANNING MALAYSIA
Journal of the Malaysia Institute of Planners (2022)

Station 7  Batu Muda, Kuala 3°12°45.08"N 101°40°56.47"E
Lumpur
Station 8  Banting, Selangor 2°48°59.98”"N 101°37°23.21”E

Data Collection and Data Treatment
The data of air pollutant sources include ozone (O3), carbon monoxide (CO),
nitrogen dioxide (NO), sulphur dioxide (SO,), and particulate matters under 10
um (PMjo) which provides the status of API which was employed by DOE
Malaysia since 1989, and obtained from the department from January 01, 2006
to December 31, 2015. Teledyne Technologies Inc., USA and Met One
Instrument Inc., USA, are the instruments used to monitor the data of air quality
by DOE. Based on the Standard Operating Procedures for Continuous Air Quality
Monitoring (2006), PM;o was assessed using BAM-1020 Beta Attenuation Mas
Monitor analyser from the apparatus of Met One Instrument Inc. USA. The
equipment used in capturing the data is capable of detecting the high level of
resolution of 0.1 pg m™ ata 16.7-L min ' flow rate, whereby the limit of detection
for the lower levels are <4.8 pg m™ and <1.0 pg m™ for one (1) and twenty-four
(24) h, respectively. Simultaneously, the other variables include a monitor using
Teledyne Technologies Inc., USA, which are involved with Teledyne API Model
100A/100E, Teledyne API Model 200A/200E, Teledyne API Model 300A/300E,
as well as Teledyne API Model 400A/400E to evaluate the NO», SO,, CO and O3,
respectively. The analyser used to detect the lowest level are at 0.4 ppb in SO,
NO., and O3 using UV fluorescence method, chemiluminescence method, as well
as UV absorption (Beer-Lambert) method, respectively; while the CO can only
be measured by using the infrared absorption (Beer-Lambert) method with the
lowest level of detection at 0.4 ppm. All variables were tested at the precision
level of 0.5%.

This study uses the statistical data of 960 dataset (12 data per stations x
8 stations x 10 years) and total number of 4800 dataset (12 data per stations x 8
stations x 10 years x 5 variables). The missing data for the overall data point is
very small (approximately less than 5%). By using software SPSS Ver. 23, the
nearest neighbour method was included to facilitate the data analysis (Hua, 2018;
Azid et al, 2015). To be specific, the nearest neighbour method determines the
distance between the two and the closest point, where the gaps of the end points
are employed towards all missing values (Azid et al, 2014; Dominick et al, 2012).
The equation is shown as Eq. 1;

Y=y if x Sxp+ [P ory = yy if x > x; + [F(1)
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where, y refers to interpolant, x refers to interpolant’s time point, y; and x; refer
to coordinate of the gap for beginning points, and y, and x; refer to coordinate of
the gap for endpoints.

The Hybrid Approach of Methodology

Hybrid approach had been reported in previous literature, which indicated that
although the linear model has successfully resulted in the data that exists in linear
relationships, difficulties arise during the involvement with several variables,
multicollinearity, as well as outliers. Meanwhile, ANN has the ability to model
the data which are involved with non-linear variables. Hence, the alternative to
improve the prediction performance is by the applied hybrid approach that has
the capability to enhance by capturing the possibility of different patterns in the
data especially involved with linear and non-linear empirical data (Noori et al,
2010; Al-Alawi et al, 2008). Consequently, this study uses a combination method
to determine between the components for linear and non-linear as in Eq. 2;

y1 = G; + N, (2)

where, G, is the component of the linear and N; is the component of non-linear;
whereby both components are evaluated by employing the subsequent
techniques.

Firstly, the technique for principal component regression (PCR) is
applied to calculate the component for linear data (G,) which is involved with the
five (5) variables of air quality in order to predict the concentration of API. The
procedures with specific information to employ PCR for prediction on the API
are available to be obtained elsewhere in Hua (2018) and Azid et al (2014).

Secondly, the linear model that produced the residuals contain the non-
linear relationship which can be explained further in Eq. 3;

er = Ve — G¢(3)

where, e; refers to the model for PCR (linear model) of the residual at the time ¢,
y, refers to the value which is observed at the time ¢, and G; refers to the predict
value for the time ¢ which resulted from the PCR model (Abdul-Wahab et al,
2005).

Thirdly, to model the ANN can only be carried out based on the
residuals resulted through the model of PCR which are included into Eq. 4;

e = f(et_l, (7 PR ,et_n) + 81(4)

© 2022 by MIP 80



PLANNING MALAYSIA
Journal of the Malaysia Institute of Planners (2022)

where, frefers to as the function for non-linear that are examined using a neural
network, and ¢; can be referred to the error value of random. The prediction of
API for the combination method between ANN and PCR can be expressed in Eq.
5;

y= G+ j1(5)

where, ]: is referred to the value of ANN. Hence, in depth techniques used in the

hybrid methods can be obtained from the studies of Al-Alawi (2008) and Zhang
(2003); while the procedures to apply for the ANNs methods to predict API that
originated from the studies are derived from Hua (2018) and Azid et al (2014).

RESULT AND DISCUSSION

The outcome for the analysis of predicted API using different methods of PCR,
ANN and the combination method can be expressed in Table 2. According to
Figure 2, the result which indicated from the method analysis of PCR onto API
concentration shows that the adjusted coefficient of variations (R?) is considered
fairly satisfied at 0.931, whereby the concentration of API is under-estimated
along the sampling stations. Nonetheless, the most significant notables are in
sampling station 1 and sampling station 6. The air pollutant sources are suspected
to originate from the shipping activities from Port Klang valley as well as motor
vehicle emissions and construction works from highly built-up urban areas in the
Kuala Lumpur district. Simultaneously, prediction on API concentration using
the model of ANN shows a significant improvement to provide the R? about 0.956
(Figure 3). On the same note, the results from ANN have an overestimate in
sampling station 2, 3, 6 and 7; which highlighted that the air quality is associated
with the urban pollution which includes the meteorological factor which affects
the surrounding environment. For instance, wind directions are considered as one
of the consequences of meteorological state to influence directly on the emission
effect of the atmosphere to enhance the air pollution status. Lastly, applying the
model of PCR into ANN resulting in residuals for an almost perfect fit of API
concentrations with R? are 0.991 (Figure 4). Therefore, applying the last model
of the combination method and examining the residuals indicate that the results
are almost normally distributed with approximately zero mean and non-
multicollinearity issues on the correlation detected.
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Table 2: The actual and predicted mean for API concentration using different prediction

techniques.
Mean
Sampling Actual Predicted Predicted Predicted API
Station API API by PCR API by ANN by combine
method
1 10.90 8.05 10.8 10.85
2 8.43 7.99 9.71 8.38
3 8.88 8.55 9.62 8.67
4 8.37 7.76 7.26 8.41
5 7.44 6.75 7.82 7.07
6 8.51 6.11 9.76 8.48
7 5.73 4.8 6.25 5.65
8 5.50 4.28 4.87 5.55

RMSE or root mean square error plus correlation coefficients are used
in this paper to determine a comparison between actual and predicted value in the
models. Generally, RMSE can be expressed through Eq. 6;

RMSE = |2WiEd )

where, 4; is the API concentration for the actual value for every station,
as well as E; refers to each of the models used to estimate the concentration level.
Table 3 shows the outcome of RMSEs for the total value of predicted API
concentration based on the sampling stations for each model used in the study.
The resulting errors for the range in model of PCR are 5.25 to 11.81, meanwhile
the model of ANN error ranges between 3.89 to 4.16, as well as the combination
method ranges between 2.97 to 4.73. In order to identify the ranks, it is suggested
to use the Wilkoxon test, where the results indicated are between ANN and the
combination models are not having any significant difference in statistical
analysis (p-value = 0.257), yet, only the model of PCR has a significant difference
for either of the two models used in the study (p-value < 0.01).

Table 3: The predicted API concentrations using RMSE for selected sampling stations
of each model.

Sampling RMSE of AQI
Station PCR method ANN method Combine method
1 5.25 3.10 3.48
2 6.58 3.33 3.65
3 7.49 3.62 4.05
4 11.81 4.16 4.11
5 7.70 3.51 3.78
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6 5.78 2.89 2.97
7 6.26 3.05 3.06
8 10.65 3.68 4.73

Lastly, the logarithms predicted for the concentration of API for the
three methods versus the logarithms of observed value are transformed into
scatter plots, which are expressed in Figure 5 to Figure 7. The adequacy of the
model can be determined through the clustered points that are close to the 45°
tangent line. The scatter plot resulted from the regression line for PCR, ANN and
the combination method are 0.865, 0.923, and 0.981 respectively. Although the
slope for a perfect fit from the outcomes of the three models are not significantly
different, PCR models with the value of R? are considered the lowest among three
with 0.838; continued by the ANN model with 0.887, as well as the combined
model with 0.982. Hence, since the comparison performances for RMSE results
of ANN and the combination method are almost similar, nevertheless, the
combination method provides a better outcome than the ANN model. The main
reason to enable the combination method to be chosen for better performance is
because of the applied principal component which has the capability to indicate
variables of predictor to clarify the API concentration level and the variation
naturally. In other words, to be more specific, the selected through principal
component method to provide the variables of predictor are O3z and PM;o which
are considered as the main pollutant sources to affect the air quality level in
majority of the sampling stations, while SO, and CO are suspected to increase in
certain sampling stations.

CONCLUSION

This study illustrated that the prediction of API concentration is more accurate
when using different methods to model by using PCR techniques to select the
most appropriate variables to provide as explanatory variables before applying to
the regression technique for model purposes. Simultaneously, the process has
continued to input the resulted residuals into ANN technique for the combination
method. In other words, the model of ANN used in the combination method has
the ability to capture the undetected residuals of non-linearity in PCR to fit into
the analysis. Despite the model of ANN have the capability to contribute a better
fit compared to the model of PCR, nevertheless, the combination between ANN
and PCR have proven to have a greater significant accuracy of prediction for API
concentration level for the monitored sampling stations. Techniques involved
with the root mean square error (RMSE) plus mean absolute percentage error
(MAPE) are used in the study to substantially lower the prediction of the
combination method, when compared to the individual method for prediction of
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PCR or prediction of ANN. The modelling involved in this approach is significant
and provides a better potential for other field of studies.
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Abstract

This study is aimed at determining the type of relationship that exists among
variables that affect informal residents access to water in the study area. A
structured closed ended questionnaire was prepared and administered to a sample
of 382 respondent’s, mostly women and girls in five informal settlements of Jos
Metropolis. Results from the study revealed that the B and p values of the
predictors are as follows; cost and affordability (f=0.113, p=0.014), Intermittent
water supply (B =0.045, p -0.190, Physical distance ($=0.365, p<0.001) and lastly
Queuing for water (f=0.151, p=0.002). Out of the four-hypothesis developed,
cost and affordability, physical distance and queuing for water have a significant
negative effect on resident’s access to water. This study therefore contributes a
significant gap in methodology by determining the relationship among variables,
using PLS-SEM for regression analysis, which is entirely a different method from
what was used in previous studies. Hence, presents the novelty of this study
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INTRODUCTION

Informal settlements are trapped with a wide range of needs, problems and
challenges, among which includes access to water. These settlements are known
for having the most difficult water access (Adams & Halvorsen, 2014). They
hardly have a steady water supply due to their unplanned nature (Narain et al.,
2013; Nolan, 2015; UN Habitat, 2007). The first target of Sustainable
Development Goal (SDG’s) six is: ‘Ensure availability and sustainable
management of water and sanitation for all by 2030 (WHO/UNICEEF, 2017). It
therefore stresses the need of equal access to clean and affordable drinking water
for all, while drawing emphasis to appropriately managed water sources and other
sources (WHO/UNICEF, 2017). Oxford English Dictionary defines access as the
right or chance to use or benefit from something, while Merriam-Webster defines
it as the consent or right to make use of something (Merriam-Webster, 2017;
Oxford Dictionary of English, 2017). A household is regarded to have access to
better water supply if it has enough water for family use, in addition to other
essential indications, and is not putting children and women to undue effort (UN
Habitat, 2018). Nkemdirim et al. (2017) argue that access to safe drinking water
can be assessed or defined by the number of persons who have a reasonable
means of obtaining an acceptable amount of safe drinking water. Previous study
revealed that in Jos Metropolis informal settlements, majority of the respondents
have access to water sources that are improved, but not adequate enough to meet
their daily requirements (Nanle & Abdul Latip submitted). Several studies
however show that in water related issues, it is most paramount to determine the
underlying factors that could be responsible for resident’s poor access. Such
studies have considered the socio-economic and physical factors through the
application of various methods such as multivariate logistic regression, logistic
regression, and multiple linear regression analysis that could affect resident’s
access to water (Isoke & Dijk 2014; Akoteyon 2019; Kong et al. 2020; Oyerinde
& Jacobs, 2021). Additionally, previous studies in Jos Metropolis have paid little
attention to this and virtually not considered relating residents’ access to water in
informal settlements to spatial and economic factors. A holistic approach to
identifying the most significant factor that affects residents access to water in
informal settlement is equally important. This study is therefore aimed at
addressing a significant gap in the methodology by investigating the spatial and
economic determinants that could negatively affect informal residents’ access to
water through the application of Partial Least Squares — Structural Equation
Modelling (PLS-SEM), using Warp PLS software, which is entirely a different
method from what was used in previous studies.
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LITERATURE REVIEW (DETERMINANTS OF RESIDENTS
ACCESS TO WATER)

Cost and Affordability

Difficulties in paying for water, or reduce spending on other household because
of water is classified as problems of price or affordability (Subbaraman et al.,
2015). Equally, cost is been considered as one of the factors that can influence a
person’s willingness to pay for a particular service (Kayser et al., 2013). Water
tariffs influence household access to the consumption of drinking water (Akdim
et al., 2012). In addition, high cost of water in informal settlements is not just
limited to network supply but also the cost of buying from small scale water
providers. Okotto et al. (2015), noted that for many slum residents, groundwater
is a vital domestic source because it is affordability and availability. Therefore,
cost and affordability are hypothesised as;

Ha 1: cost and affordability of water have a negative effect on residents’
access to water in informal settlements.

Previous studies have however attested to the fact that cost is a crucial factor that
can influence a person’s willingness to pay for a particular service. Smiley (2016)
opined that direct household water connection expenses are out of reach for
poorest residents of Dar es Salaam, reasons been that household seeking new
direct water connection would have to pay for the metre, pipes, and labour, as
well as a connection charge and three months expected up-front consumption.
Similarly, a study in Mumbai also shows the shortfall in water quantity due to
affordability (Subbaraman et al., 2015). A study in two slum of Ghana reveals
that residents Old Fadama claim that the amount is insufficient, owing to the high
cost of water (Tutu & Stoler, 2016). In Mongolia, the situation of Ger areas is
such that high water prices from water kiosks leads to under consumption (Karthe
et al., 2015). Also, residents in Khartoum and Cairo's metropolitan mega-slums
must pay high prices for water but yet water is not available for their daily needs
(Islam & Susskind, 2015). In Dar es Salaam, small scale water providers charge
8 times the purchase price, water is therefore expensive, making it difficult for
the poorest to acquire adequate supplies (McGranahan et al., 2006). Having these
challenges in informal settlements will negatively affect water quantity, hence
the basic requirement will hardly be met.

Intermittent Water Supply

Intermittent Water Supply is another determinant of resident’s access to water.
The term ‘intermittent’ refers to a water supply that is unavailable for some period
of time, and it ranges from predictable to unreliable, which tends to have serious
implications for the water user (Galaitsi et al., 2016). It usually occurs when the
available water supply or the network's hydraulic capacity is insufficient to offer
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a continuous supply (Martinez-santos, 2017). Intermittent water supply is
hypothesised as:

Ha2: Intermittent water supply have a negative effect on resident’s access
to water in informal settlements

In Kampala, piped water is available to most inhabitants in peri-urban
communities, but still experienced higher magnitude problems of intermittent
supply (Nakawunde et al., 2010). In Phulbari slum settlement, it was discovered
that despite the fact that taps were present, water was only supplied for a half hour
every day, generally in the morning (Rashid, 2009). In Dar es Salaam. In areas
where the poorest reside are seen dry pipes without water, the availability of water
from most water sources are not reliable, the majority of homes do not have
access to water on a daily basis, and they frequently face water scarcity, water
can be unavailable for a complete a week's worth of 24-hour periods, in some
cases households can get access to water each weekday but for no more than 24
hours at a time, while others may only get water once a week. In other instances,
the nature of unreliability may not adhere to any predetermined delivery timetable
(Smiley 2016). In the same way, rationing of water in Accra Ghana is common,
at the network of eastern supplies, some localities receive supplies only once or
twice a week, while others do not receive flows for several weeks (McGranahan
et al., 2006). According to a recent study in Malawi, water delivery is erratic and
intermittent in some informal settlements (Harawa et al., 2016). Also, informal
water providers in Mumbai only give water once a week, hence more than one-
fourth of families obtained water only once in the previous week, indicating a
lack of reliability (Subbaraman et al., 2015).

Physical Distance

The distance to a water source is a significant factor in determining the amount
of water available for home consumption. Distance as it relates to water access is
defined by the length of space from the residence of a person to the water source
(Smiley 2016). The time required to go to the nearest water source in terms of
distance is highly significant in informal settlements (Otieno, 2013). Literature
reviewed shows that water collection sites may be distant (Crow & McPike,
2009). The distance between a water supply and a dwelling has a significant
influence on the amount of water available for household. Physical distance is
hypothesised as:

Ha3: Travelling long distances to fetch water have a negative effect on
resident’s water access in informal settlements
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A research carried out in two major cities of Buea in South- West Region of
Cameroon revealed that due to the popular demand of water and governments
inability to meet the water demand, residents especially children and women have
to travel to more distant locations to access water (Fonjong & Ngekwi, 2014). In
Uganda, however, a significant variable is the distance between the water fetcher
and the water source. Respondents revealed that the distance they walked to the
nearest safe water source is less than one kilometre, sometimes one to two
kilometres, and occasionally more than two kilometres (Naiga et al., 2017).
Residents of Old Fadama walk between 3.1 and 6.7 kilometres (one-way) to
nearby communities in search of water, whilst residents of Old Tulaku trek
between 4.1 and 6 km (one-way) to other neighbourhoods (Tutu & Stoler, 2016).

Queuing and Long Waiting Time

Fetching of water for household use at alternative sources devote a significant
amount of time to each of the stages involved in water collection: time is taken
to travel to the water collecting location, waiting for water at the source,
transporting and storing the water. In contrast, households having direct access
to water through on-site taps enjoy more favourable conditions, as water
collection requires no effort (Dos Santos et al., 2017). In such cases, water
fetching may also entail waiting in line for an extended period of time
(Dagdeviren & Robertson, 2011). Smiley (2016) however argued that on paper
all people are considered to have water access, but in reality, the undesirable
water sources available to the people, coupled with waiting to fetch water on long
queues is a pointer that water is not reliable and available because it is accessed
in an unsustainable manner. The waiting time on the queue varies: it can be one,
two hours or more depending on the number of containers the person in front has,
approximately ten containers can be used by one person to get water, so you have
to wait for everyone ahead of you in a line to finish collecting water before your
turn arrives (Adams, 2017). Queuing for water is hypothesised as:

Ha4: Queuing to fetch water by residents has a negative effect on their
water access in informal settlements.

Previous studies revealed that in informal settlements of Malawi, early in the
morning women wake up and go to fetch water at the kiosk. However, they spend
longer to get water due to long queues. Similarly, in a study carried out by Smiley
(2016), findings showed that at a water kiosk, women are seen waiting for more
than two hours to fetch water with as many as 100 empty water containers in a
queue.
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