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Abstract

Ecotourism is a natural product that plays a role in enhancing the economy of a country.
Tagang system is a new tourism product that contributes to a more efficient environmental
management, contributing to economic development, and social development of
communities. The objective of this study was to identify the factors that influence the
development of Tagang system in ecotourism framework at Semedang village. A total of 63
surveys were collected using random sampling method. Data were analysed using the
reliability test and factor analysis. The results showed that there are four contributing factors
of Tagang system in the Semedang village which are economic development, conservation of
the natural area, awareness of Tagang advantages and biodiversity management.
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Introduction

Tourism is a growing sector in the states in Malaysia, particularly Sarawak. In Sarawak, tourism
is the second most important sector in contributing revenue to the state economy. In this past
few decades, there is a trend towards tourism which exclusively focus on nature, natural
areas, and centres around conservation (Cooper & Wanhill, 1996). This situation can be seen
through the government's effort for the development which is carried out in the rural areas
for tourism purposes. For that particular reason, the Tagang system is introduced as one of
the nature based tourism activities in Sarawak. Tagang comes from Iban word which means
regulation and conservation of river fish based on communities. In Malaysia, this system only
introduced in Sarawak and Sabah (known as Tagal system or bombom) as other states still did
not provide apparent or clear information about the essence of the system.
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Wong et al. (2009) stated that this system was initially used to preserve the forest by the local
community before being adapted to the conservation and management of rivers. This system
is biosphere management to maintain the sustainability of natural products from being
contaminated (Foo, 2011). Based on this system, the using of natural resources is limited by
applying the reserve zone and the limitation of harvesting the river resource. Wong et al.
(2009) stated that the system act as a fishing ban based on the agreement of the community
within a specified period to overcome the shortage of freshwater resources and prevent
pollution of rivers, as well as to generate the community income. Therefore, Tagang system
is intended to raise awareness about conservation and community commitment towards
enhancing fish production for food, providing a continuous source of income for the villagers,
as well as promoting ecotourism.

Since 2006, 52 areas or villages practiced the Tagang system until now in Sarawak. Tagang
programs are organized by the Sarawak Forestry Corporation (SFC) in collaboration with the
Forest Department of Sarawak (JHS) and the Department of Agriculture. The first Tagang
system was introduced in 2006 at Brayong's river, Long Tuyo. A total of 9500 species of fish
are released into the river including empurau, tengadak, jelawat, and sayan. The
implementation of a Tagang system in the village also creates a sense of responsibility to
prevent, control, and reduce the pollution of rivers to preserve the natural environment for
future generations. The launch of Tagang system has gradually restored the fishery resources
in the river and declined the illegal fishing. The close collaboration between government
agencies and the local community is the main factor of Sarawak’s project successful.

This system is quite different from other methods because it emphasises the balance of the
natural ecosystem. The Tagang system is assumed to be able to attract ecotourism activities
because the tourists are very fond of visiting natural areas because they prefer adventurous
activities while enjoying nature's beauty. Besides enjoying the natural beauty, tourists also
like to see the customs and cultures of the community especially Bidayuh's community which
is the majority of people living in Semedang village. Cultural customs and lifestyle of Bidayuh
community are different according to their respective places. The uniqueness of food is also
a source of tourist attraction. The tourist wants to see, feel and experience the delicious
traditional food prepared by the local community.

Therefore, to improve the ecotourism, the local community should be involved in tourism
activities such as the Homestay program, become a tourist guide, providing services such as
kayaking, rafting, and others. The introduction of Tagang system could be able to generate
the residents' income, encourage the community to be independent and not to rely merely
on agricultural activities such as planting rice, rubber, cocoa, palm oil, poultry and some other
agricultural commodities. Tagang project can improve the local communities' quality of life in
line with the government vision to improve the economy in rural areas.

Accordingly, some remote areas have the potential to be introduced as one of the area for
tourism activities such as Semedang village. Semedang village is popularised as an ecotourism
destination when Tagang system introduced in this village in the year 2008. Tagang system
implementation requires research and careful planning so as not to cause the river ecosystem
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being affected while maintaining the environment. The management that organises
systematically will be one of the initiatives to improve the sustainability of biodiversity in the
village particularly the sustainability of Semedang river. This study is undertaken to examine
whether Tagang system serves as one of the attractions of ecotourism activities to maintain,
preserve, and protect the environment carefully so that it remains essential for the long-run
sustainability.

According to Wearing & Neil (1999), ecotourism activity is focused on the knowledge and
awareness of the importance of nature. Education and outreach are not only required from
the organisations involved in tourism activities but also of society itself. Through knowledge
and awareness, it can serve as a motivating factor for ecotourism Wearing & Neil (1999). In
the context of Tagang system maintenance for ecotourism, the development activities carried
out should emphasize the acceptance of the local community about the existence of the
system. If evaluated logically, the involvement of the local community is significant in
maintaining their environment so they do not feel deprived and can understand the
importance of the implementation of Tagang system in their village. Therefore, this study
attempts to identify whether the Tagang system current situation and the involvement of
local communities in operation performed as well as the effect of the presence of ecotourism
itself to the community in the village.

The study is carried out to identify the factors of Tagang system development in the
ecotourism framework of the Semedang village in seeking a better understanding of issues
and problems encountered by the local communities.

DATA & METHODOLOGY

This study is conducted at Semedang village which is located near Borneo Highland, Kuching,
Sarawak. Semedang village is located about 131 km and takes about 1 hour and 30 minutes’
drive from Samarahan area. This village is rich in environmental resources, including forest
and river. Semedang River is known as a river that is managed through system management
called Tagang in which kayaking activities, fish feeding, and water rafting serve as its famous
tourism activities. There are 680 of populations, and a majority of the local communities are
Bidayuh who profess Christianity. The main jobs of the local communities are farmers, small
and medium businesses, government and private sector employees. However, since the
village is recognized as a tourism destination, some of the local communities have a new job
in the tourism sector, while, they already have more than one source of income, on a regular
basis or part-time.

Ecotourism protects the natural areas, especially the river via the implementation of Tagang
system. The application of Tagang system will contribute to the villagers’ revenue,
conservation of the environment, and the involvement of the local community, and thus give
impacts in socioeconomic for community livelihood and environment whether there have or
not protection and management to sustain the biodiversity. Each of these contributions and
impacts is basic to the overall success of ecotourism.
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Figure 1: Conceptual framework of Tagang system in Semedang village
Source: Foo (2011).

Data Collection

The population of this study consists of the local communities that live at Semedang area and
tourists, whether internal or external tourists which visit the village. This research used
probability sampling in the study. For this research, the structured formulated by Crang &
Cook (2007) is applied. Interview schedule akin to the questionnaire and the semi-structured
are relatively unstructured interviews is applied to the head of the village, head of the Tagang
system, local communities and visitors. The purpose of these interviews is to gain a better
understanding of the development of a Tagang system in the ecotourism framework at
Semedang village in depth and more details.

There are 70 sets of questionnaires that are distributed. The survey is divided into two
sections whereby Section A is about the demographic profile (example gender, age,
educational level, income level) of the respondent and Section B consisted of questions that
used to investigate the significant impacts of Tagang system in term of ecotourism at
Semedang village. Items in Section B are measured using the Likert Scales with values of 1
indicating strongly disagree, 2 indicates disagree, 3 indicates neutral, 4 indicates agree and 5
indicates strongly agree.

Methodology

70 questionnaires were distributed randomly to the stakeholder of Tagang systems and only
63 are returned. Statistical package for the social sciences (SPSS) is used to analyse the data
collected. Likert scale was applied in this research as a measure of scales in the survey. Factor
analysis using Principal component analysis (PCA) was conducted as the variable reduction
method by reducing the data into the sample set of variable (Dunteman, 1989). PCA was
implemented by taking into account a particular variable that considers the extraction of the
components. The factor analysis contains preliminary analysis, factor rotation and factor
extraction. The factor analysis for the initial study entails the Kaiser-Meyer-Olkin (KMO)
statistic that is employed to study the diagonal elements of the anti-image correlation matrix.
The process of factor extraction was conducted by calculating the eigenvalues of the R-matrix
to examine the linear component contained by the eigenvectors. The factor analysis would
distinguish the significance of a certain vector to identify the degree associated with
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eigenvalue and regulate which factors or components to maintain or remove. The eigenvalues
larger than 1 is a standard for retaining factors based on the Kaiser's criterion. Later, factor
rotation was applied by using orthogonal rotation (varimax) in order to maximise the
dispersion of loadings within factors to obtain the structure of factor. Then, the reliability test
was conducted to assess the consistency. Cronbach's alpha, a, shows the overall reliability of
a survey and values about 0.80 are considered good and to examine whether the selected
model will be retained or discarded. The method was used to ensure certain items/questions
in the survey are grouped based on the appropriate factors which contributed to Tagang
system development in Semedang village.

RESULTS AND DISCUSSIONS

Respondents’ Demographic Profiles

Based on Table 1, from the total number of 63 respondents, 52.4 % of them are male, and
47.6 % of them are females. The majority of the respondents is in the age group of 31 to 40
(28.6 %), followed by the age group of fewer than 21 years old (23.8 %), the age group 21 to
30 (19.0 %), the age group of 41 to 50 and more than 60 years old (11.1 %), and there is only
6.3 % is coming from the age group of 51 to 60 years old.

Regarding race and religion, 100 per cent of the respondents is Bidayuh and Christian. On the
education level, most of the respondents are still in secondary school, which is 66.7 %. 11.1
% of the respondents are at the level of primary school and had completed their Diploma, and
7.9 % of the respondents are not listed in education level or did not have any education from
primary to PhD. There is only 1.6 % of respondents who at the level of Master and PhD.

The majority of the respondents' income level is lower than RM 1000 which is 66.7 %, followed
by the respondents who are at an income level in between RM 1001 to RM 2000 (14.3 %),
11.1 % of them are at an income level in between RM 2001 to RM 3000, 3.2 % of them are
from the income level of RM 3001 to RM5000, and only 1.6 % of the respondents are gaining
an income level of more than RM 5000.
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Table 1: Respondents’ demographic profile (n=63)

Demographic variables Frequency Percent
Gender Male 33 52.4
Female 30 47.6
Age <20 15 23.8
21-30 12 19.0
31-40 18 28.6
41-50 7 11.1
51-60 4 6.3
>61 7 11.1
Employment Government 10 15.9
Private 17 27.0
Retired 4 6.3
Student 15 23.8
Unemployment 1 1.6
Business 2 3.2
Other 14 22.2
Education None 1 1.6
Primary 7 111
Secondary 42 66.7
Diploma 7 11.1
Master/PhD 1 1.6
Other 5 7.9
Household <5 26 41.3
6-11 35 55.6
>12 2 3.2
Income <1000 42 66.7
1001 - 2000 9 14.3
2001 - 3000 7 11.1
3001 - 4000 2 3.2
4001 - 5000 2 3.2
> 5001 1 1.6

Based on Table 2, the value of the sampling adequacy Kaiser-Meyer-Olkin (KMO) in this study
was equal to 0.759, which indicated that the analysis is "average". It shows a better reflection
of the performance on the variables in this study and the value demonstrates the acceptable
internal consistency of the components. Barlett's test with a significance level of acceptability
(p <0.001) components proved to be suitable for performing the factor analysis, and it cannot
be rejected whereby the Chi-Square equal to 728.518.

Table 2: KMO and Bartlett’s Test
Kaiser-Meyer-Olkin Measure of Sampling Adequacy 0.759
Bartlett’s Test of Sphericity Approx. Chi-Square 728.518
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df 210
Sig. .000

Table 3 shows that the Cronbach's Alpha was 0.830 for the whole questions with a Likert Scale
of 21 items. This demonstrates that the reliability of the questionnaires was high with value
approaches a value of 1, indicating that the data is acceptable.

Table 3: Reliability test of 21 variables
Cronbach’s Alpha Number of items (N)
0.830 21

Based on Table 4, six components are extracted which have an eigenvalue higher than 1. All
the remaining factors are not significant. This is supported by the scree plot (Figure 2) which
has a point of inflection after six factors.

Scree Plot

Eigenvalue
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|
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Component Nlumber

Figure 2: Scree plot

Table 5 shows the Rotated Component Matrix which is a matrix of the factor loadings for each
variable into each component. There are six questions that load highly on component 1 and
labelled as Economic Development, four items highly loaded on component 2 and labelled as
Conservation of Natural Area, three questions highly loaded on component 3, labelled as
Awareness of Tagang Advantages, two questions each highly loaded on component 4 and 5
which are labelled each as Biodiversity Management for component 4 and Environment and
Society for component 5. Lastly, only one question highly loaded on component 6 and labelled
as Cultural.

According to Cooper & Schindler (2006), it is stated that the Eigenvalue can be defined as the
proportions of all the variables explained by factors. In addition, the Eigenvalue is the total
variance explained by more than one variable. Henry Kaiser in an article by Darlington (1997)
stated that only the Eigenvalue with a value greater than 1 could be considered as necessary
for the analysis.
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Table 4: Total Variance Explained

Initial Eigenvalues Extraction Sums of Squared Loadings | Rotation Sums of Squared Loadings

Compone % of Cumulative % of Cumulative % of Cumulative
nt Total Variance % Total Variance % Total Variance %

1 5.823 27.727 27.727 5.823 27.727 27.727 4.638 22.084 22.084
2 3.581 17.051 44.777 3.581 17.051 44.777 3.353 15.966 38.049
3 1.867 8.890 53.667 1.867 8.890 53.667 2.539 12.092 50.142
4 1.716 8.173 61.840 1.716 8.173 61.840 1.979 9.423 59.565
5 1.279 6.093 67.933 1.279 6.093 67.933 1.658 7.894 67.459
6 1.057 5.033 72.966 1.057 5.033 72.966 1.157 5.507 72.966
7 .902 4.297 77.263

8 841 4.005 81.267

9 .634 3.020 84.287

10 511 2.432 86.719

11 487 2.318 89.037

12 445 2.118 91.155

13 .364 1.735 92.890

14 314 1.494 94.384

15 .257 1.225 95.609

16 222 1.058 96.667

17 .186 .884 97.551

18 .170 .810 98.361

19 141 671 99.032

20 .105 .502 99.534

21 .098 466 100.000

Extraction Method: Principal Component Analysis.
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Table 5: Rotated Component Matrix

Variables Components

1 2 3 4 5 6

Generates employment 0.885

Improves economic well-being 0.863

Increase the tourists 0.803

Develop tourism sector 0.793

Increase the income 0.793

Increase the living standard 0.620

Disruption in fishbreeding 0.879

Disruption in Tagang zones 0.868

Illegal fishing 0.77

Crime rate and security issues 0.655

Provide more advantages in the 0.735

society

Provide more advantages in the 0.727

economic

Provide more advantages in the 0.697

environmental

Protection of the riverine system 0.857

and its ecology

River and its fishes to be 0.662
manageable

Increases the variety of fish 0.812
species

Communicate with international 0.728
tourists

Culture and heritage of local 0.816
communities

Eigenvalue 5.823 3581 1867 1.716 1.279 1.057
% of variance 22.084 15.966 12.092 9.423 7.894 5.507
Cumulative % of variance 22.084 38.049 50.142 59.565 67.459 72.966
Reliability 0905 0.819 0.821 0.710 0.511 -
Number of items 6 4 3 2 2 1
(N=21)

Thus, the first component of Economic development, the Eigenvalue was 5.823 with the
percentage of variance was 22.084, the cumulative percentage of variance of these
components is 22.084, and the reliability is 0.905. Refer to table above, found that by six
variables that can be used in component 1 (Economic development) from 0.620 to 0.885
consisting of "Ecotourism generates greater employment opportunities" (0.885), "Ecotourism
improves the economic well-being of the local communities" (0.863), "Ecotourism activities
increase in the number of tourists" (0.803), "Tagang system increases the development of
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tourism sector in Sarawak" (0.793), "Ecotourism activities increase the income of local
communities" (0.793), and "Ecotourism can increase the standard of living of the local
community" (0.620). This shows that the communities perceived the ecotourism activities are
deemed as necessary in generating economic activities. Thus, to improve the livelihood of the
communities, events such as kayaking, water rafting and fish feeding are considered as among
the popular ecotourism activities that could contribute to the success of ecotourism in Tagang
system locations.

The second component of Conservation of natural area consisting of four components with
values ranging from 0.655 to 0.879. The components present in this factor is “Ecotourism
activities cause disruptions in fish breeding” (0.879), “Ecotourism activities cause disruptions
in Tagang zones” (0.868), “Ecotourism can lead to illegal fishing” (0.77), and “Ecotourism can
increase crime rates and security issues” (0.655). This situation indicates that all components
of this factor explain the factors with the best way to (>0.6). Based on these components, the
Eigenvalue is 3.581 with the percentage of variance is 15.966 and the cumulative percentage
is 38.049 with the reliability of this component is 0.819 and approaching 1 where it can be
trusted. Tagang activities are restricted in 3 zones namely the green zone, yellow zone and
red zone (Wong et al., 2009). The green zone is known as the “open fishing zone” in which
fishing activities are approved all year around under strict Tagal (Tagang) regulations using
lawful fishing methods. The yellow zone, on the other hand, opens once or twice a year
specifically during community celebrations or celebrations. Finally, the red zone is prepared
entirely for conservation of the communities' fish stocks. This zone is also made for
ecotourism in which visitors can enter and enjoy the activities such as sports (water rafting,
kayaking), bathing, and playing with the fish (fish feeding and fish massage) at a certain
amount of fees. Communities expressed their concern on the impact of ecotourism towards
the sustainability of Tagang system in the long run, particularly in sustaining the fish stocks
and the protection of the riverine system from any threats.

For the third component which is Awareness of Tagang advantages factor have three
components with values ranging from 0.655 to 0.735. All components showed the Eigenvalue
is 1.867, the percentage of variance is 12.092, while the value of the cumulative percentage
of variance is 50.142 and the reliability is approaching 1 in which case it is 0.821. Based on the
results of the study found that these components have variable levels of good (>0.6) consists
of components that “Overall, the ecotourism activities provide more advantages than
disadvantages in the social perspective” (0.735), “Overall, ecotourism activities provide more
advantages than disadvantages in the economic perspective” (0.727), and “Overall,
ecotourism activities provide more advantages than disadvantages in the environmental
perspective” (0.697). The results support the communities' awareness of the advantages
gained from the socio-economic and the environmental perspective. The communities
believe that the Tagang system if properly managed could contribute towards the tourism
sector in the long-run.

A fourth component is a factor in Biodiversity management consists of two components with
the values ranging from 0.662 to 0.857. Overall two components show the Eigenvalue of
1.716, the percentage of variance is 9.423 and the cumulative percentage of variance is
59.565 of which reliability is 0.710. This component consists of only two components and the
total value of the variables describing it is good. Among them is a component of “Ecotourism
increases the protection of the riverine system and its ecology” (0.857), and “Ecotourism
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activities cause the river and its fishes to be more manageable” (0.662). The communities are
very concerned with the environment, particularly in protecting the river ecology and the
manageability of the fish species. Furthermore, by maintaining the riverine, it is most likely to
sustain and support Tagang system in a more extended period.

Next, the fifth component is a factor of Environment and society where the Eigenvalue is
1.279, the percentage of variance is 7.894, and the cumulative percentage of variance is
67.459 with the reliability of this component is 0.511. There are only two variables in this
vector component comprising "Ecotourism increases the variety of fish species"”, and "It is
burdensome for local communities to communicate with the international tourists", with
values ranging from 0.728 to 0.812. However, since the Cronbach's Alpha of Environment and
society factor is below than 0.6, it is not an acceptable benchmark, then this variable cannot
be a factor that given impacts to the Tagang system and should be deleted.

The last components of Cultural factors ranging from one component variable of "Tourists are
attracted to the culture and heritage of local community" (0.816), noting the Eigenvalue of
1.057, 5.507 the percentage of variance and cumulative percentages of variance is 72.966.
However, the value of reliability for this factor is unknown since the components cannot be
analysed. This indicates that these variations should be deleted and showed very weak
reliability.

From the results, there are only four factors that achieve an acceptable benchmark and
relatively have a strong relationship with the Tagang system in the ecotourism framework
with the value of Cronbach’s Alpha ranging from 0.710 to 0.905 including Biodiversity
management, Conservation of natural area, Awareness of Tagang advantages, and Economic
development.

CONCLUSION

This study has attempted to determine the underlying variables of the perceived impacts of
Tagang system development in ecotourism framework that is implemented in the Semedang
village by local communities. The factor analysis yielded four factors which are Economic
Development, Conservation of Natural Areas, Awareness of Tagang Advantage, and
Biodiversity Management, with each factor having a satisfactory level of reliability
(Cronbach’s Alpha). There is a gap between the levels of stakeholders. Despite showing their
support on the ecotourism and the Tagang system, it is noted that some of the villagers are
not fully aware with how the system functions and how they can contribute to the longevity
of the system and the fishes. The villagers also experience some difficulties in maintaining the
cleanliness of the river, given the pollution caused upstream which could pose a threat to the
survival of the fishes. In the long-run, the villagers are planning to expand the ecotourism
activities in Semedang River by encouraging better tourism activities. This is by promoting
existing and more tourism products and attractions such as caves, homestays and cultural
based events.

Tagang system in Sarawak is still at its infant stage. It is noted that substantial and consistent
efforts and cooperation from all stakeholders are deemed crucial to achieve long-term
sustainability. Greater initiatives from all level including the communities, tourists, tour
operators, environmental institution and government could contribute to the development
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of Tagang system as well as in improving in the communities' quality of life. Suggestions for
future research would be most likely to include more villages in Sarawak as well as applying
the regression method and structural equation modelling for more in-depth analysis.
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