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ABSTRACT: The study developed the PD-ZTCM-WTP Protocol for quantifying ecotourism benefits in secondary forest sites using
Mt. Yangbew as a study case. The protocol consists of three major components namely plant diversity (PD), Zone Travel Cost
Method (ZTCM) and willingness to pay (WTP) corresponding respectively to measurement of environmental protection, economic
benefits and psychosocial benefits. Using the protocol, a total of 120 plant species under 101 genera and 54 families were identified
in Mt. Yangbew with mostly native species but were generally the common/least concern type with only few conservation important
species. Nonetheless, the relatively high species richness of plants in the area could be attributed to its protection from the annual
bush fires that were prevalent before its inception as ecotourism site in 2020. In terms of economic value, tourisms in Mt. Yangbew
is estimated at Php 5,558,974.55 for the year 2023 with Zone 1 (nearest zone) contributing the bulk of visits and the corresponding
economic value. Majority of the visitors are satisfied with their visits and are willing to pay additional fee for the site’s continuous
protection and improvement. Their satisfaction is mostly based on the scenic view, natural landscape, trail quality and the solitude
that the mountain site offers. The conduct of this protocol for the first time would serve as baseline data and its successive conduct,

eg. every 3-5 years, could readily quantify the claimed benefits of ecotourism in secondary forest ecosystem.

KEY WORDS: plant diversity, quantification of ecotourism benefits, Benguet, Zone Travel Cost Method, willingness to pay.

INTRODUCTION

Ecotourism is commonly viewed to be highly
compatible with conservation as it contributes a number
of important benefits, including revenue generation,
support for conservation, and educational opportunities
for visitors and local communities (Shannon et al., 2017).
These activities provided visitors the chance to explore
the natural world, to gain an appreciation and
understanding of diverse habitats and native species,
while also lending financial and political support for their
continued protection. The amount spent on ecotourism is
estimated to be 10 times more than that spent by official
aid agencies and the UN Global Environment Facility on
conservation projects (Waldron et al., 2017). Ecotourism
accounts for as much as 40% of gross domestic product
(GDP) in some countries and is growing 10% per year in
other countries (WTTC, 2014). Despite this major
investment, there is limited empirical evidence that
ecotourism achieves biodiversity conservation goals in
the long term and at the landscape scale.

In a recent review conducted by Samal and Dash
(2023), the overall publication trend in ecotourism is
growing. Majority of ecotourism researches are being
conducted in developing nations that highlighted their
struggle in managing their resources and insufficient
evidence base for the actual functioning of ecotourism.
Moreover, only few ecotourism studies have considered
the importance of good governance, the role of tour
guides, and the impact of psychosocial, technical, and
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political factors as well as the issue of climate change and
carbon footprints. Additionally, the empirical evidences
on the conservation effects of ecotourism were mostly
documented in protected primary forest. These include
the studies of Brandt ef al. (2019) in Himalayan
biodiversity hotspot, Broadbent et al. (2012) in Manuel
Antonio, Costa Rica, Pickering and Hill (2007) in
protected areas in Australia, and Zarghi and Hosseini
(2014) in Tandurah National Park, Iran.

However nowadays, several destinations with
secondary forests are being offered for ecotourism with no
baseline studies. Guron ef al. (2022) lamented the fact that
only few empirical studies are available in developing
nations which makes ecotourism planning as more of a
guesswork. This highlights the need to conduct more
empirical studies in ecotourism sites in the tropics that
could indicate the actual effects of ecotourism, particularly
in understudied ecotourism sites like secondary forests.

Ecotourism activities do not just affect the physico-
chemical environment but also the socio-cultural aspect
of both the locals and tourist alike (Shang et al., 2023).
However, ecotourism studies in developing countries
often limit their methods and coverage to purely physico-
chemical aspect or the socio-cultural aspect only without
considering the interplay of these aspect and their
methods. For example, in the Philippines, literature
review on ecotourism studies in the past decades showed
that majority focused on perceptions or contingent
valuation and few on biodiversity aspects. In terms of
methodology, the national government have recommended
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Fig. 1. The sampling stations in Mt. Yangbew, La Trinidad

methods for biodiversity assessment by DENR and
recommended framework for ecotourism economic
valuation by NEDA. However, there is need to develop a
more integrative and specific protocol that would
combine the general principles from these national
protocols for more direct measurement of ecotourism
benefits, particularly for secondary forest ecosystems.

This makes the case of Mt. Yangbew in Benguet,
Philippines interesting. The study aims to present its plant
diversity, economic valuation and the willingness to pay
as part of status report and to encourage the build-up of
baseline information on ecotourism sites with secondary
forests. Such information, if done successively would
build-up the data showing the quantitative benefits of
ecotourism in secondary forest sites. Hence, in this study,
we would be recommending these as the standard
baselining and monitoring protocol for secondary forest
ecotourism sites.

MATERIALS AND METHODS

Ecotourism Studies from 2004-2024

We reviewed published studies on ecotourism in the
Philippines from 2004-2024. These were analyzed
thematically based on their major topic and major
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findings. Thematic analysis is a comprehensive process
of cross-references data from several researches to
determine the prevailing and evolving themes (Alhojailan,
2012). It provides flexibility for approaching research
patterns in two ways, i.e. inductive and deductive making
the process more appropriate for analyzing and
determining the relationship between variables and to
compare different sets of evidence that pertain to different
situations within the same topic (Halldorson 2009; Niece,
2011). From these, trends and data gaps were identified.
Needed improvements in ecotourism studies were
identified and applied in this study.

Study Site
With a height of 1648 masl, Mt. Yangbew is the tallest
mountain in La Trinidad, Benguet that has developed into
a popular location for both local hikers and visitors
travelling from Baguio City, which is just about 10 km
away. The mountain site is also dubbed as the "Little
Pulag" of La Trinidad since several of its locations are
similar to those on Mt. Pulag such as the "sea of clouds"
scenery which one can see before sunset, and it’s the same
large, grassy summit with magnificent views of the dawn
and sunset. In addition to mountain climbing, Mt.
Yangbew also offers opportunities for motorcycling and
equestrian riding.
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Before the ecotourism activities, this mountain site is
just a pastureland annually grazed by bush fires. But upon
its offering as ecotourism site in 2020, the site now is
protected from the annual fires. Three types of vegetation
are now observed in the site such as grassy summit, shrub
patches in depressed slopes, the secondary pine forest in
the southeast slope and secondary lowland evergreen forest
in the northwestern slope. The sampling stations for plant
diversity were conducted in these major vegetation (Figure
1). Below the mountain sites are the residential areas.

Developing the PD-ZTCM-WTP Protocol

Three major benefits are usually associated with
ecotourism namely environmental protection, economic
benefits and psychosocial benefits. To capture these, the
study introduces the PD-ZTCM-WTP Protocol (Plant
Diversity — Zone Travel Cost Method — Willingness to
Pay) for quantifying these benefits in secondary forest
ecotourism sites using Mt. Yangbew as case study. These
include plant diversity inventory as indicator of
environmental protection, zone travel cost method for
economic valuation and willingness to pay for
psychosocial benefits. The details and justification for
these parameters are explained in the following sections.

Plant Diversity Sampling. Plant diversity is the
usual base of major food webs and thus its conservation
and improvement lead to corresponding improvement in
the overall biodiversity and ecosystem functions/
environmental services. Thus, the improvement of plant
diversity in ecotourism sites through time could be direct
way of quantifying the conservation benefits of
ecotourism. The plant diversity of Mt. Yangbew was
analyzed using several ecological measures such as
importance value (IV) and biodiversity indices using
nested plot method adopted from Guron ef al. (2019) and
Balangen ef al. (2023). Sampling stations were identified
based on major vegetation in the area namely grassland,
scrubland and forest. For the grassland summit, two
sampling stations were established with 10 1x1 m plot
each. On other hand, three 5x5 plot for shrubs and six 1x1
m plot for ground vegetation were used. For the forest
stations, three nested plots were utilized with each nested
plot having one 20x20 m plot for trees, two 5x5 for
shrubs and three 1x1 m plot for ground vegetation. IV
assesses species dominance in a specific forest area. This
nested plot method is a modification from the national
standard one 20%20 m for trees, one 5x5 for shrubs and
one 1x1 for herbs (Biodiversity Management Bureau,
2017) wherein we added additional shrub and herb plots
for more balance inventory. Additionally, the endemicity
and conservation importance index developed by Bullong
et al. (2024) were employed.

Economic Valuation. The study adopted the Zone
Travel Cost Method (ZTCM) by von Griinigen (2016)
which is the standard quantitative valuation method for
ecotourism sites. This method involves counting and
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grouping the tourist/ visitors into major zones where they
came from. Data needed for this method are travel time
(hrs), travel distance (km), admission cost, visit per year
and average wage rate. These information could be
readily determine from the visitor’s logbook of many
tourism sites which is often the only available
information in many newly established ecotourism sites,
highlighting the efficient simplicity of ZTCM. To
calculate the value of the asset (V) of Mt. Yangbew, the
following equation was used:

V=_TXW)+ (D xv)+Ca)XVa
Where,
T = travel time (in hours)
w = average wage rate (Php/hour)
D = distance (in km)
v = marginal vehicle operating costs
Ca = cost of Admission to asset
Va = average number of visits per year

Willingness to Pay (WTP). The usefulness and
theological principle of WTP is well founded and had
been used in several ecotourism studies due to its ability
to capture important information not covered by
traditional economic valuation like psychosocial
motivation and benefits to tourist (Abansi, 2012; Hultman
et al. 2015). The study used the contingent valuation
method or CVM to determine and characterize the WTP.
The contingent valuation method is a survey-based
economic technique for the valuation of non-market
resources, such as environmental preservation or the
reduction of externalities (Carson, 2000; Whitehead and
Taab, 2023). It was also one of the few available
methodologies able to capture all types of benefits from a
non-market good or service, including those unrelated to
current or future use, thereby making it applicable to
almost all non-market goods because of its hypothetical
nature and non-reliance on existing markets (Jin, 2014).

The study used random sampling in gathering 200
respondents from December 2023 to May 2024. This
number was based from the recommendation of Morse
(2000) wherein semi-structured interviews like CVM
typically involves 60 or more participants to yield a small
amount of data per question in order to obtain sufficient
data richness for qualitative analysis. Some ecotourism
studies have also used 200 respondents or less like Navrud
and Vondolia (2005), Samdin (2008), Yacob et al. (2009)
and Surendran and Sekar (2010). The participants were
administered questionnaires covering various aspects of
their interaction with Mt. Yangbew. These included
socio-demographic information, primary activities during
visits, aspects of Mt. Yangbew that influenced their visits,
transportation methods used, and total travel expenditures.
Additionally, participants were asked to rate the impact
of Mt. Yangbew's scenery on their well-being and their
satisfaction with the services offered. Furthermore,
participants were queried about their willingness to pay
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Fig. 2. Status of published tourism-related studies in the
Philippines from 2004-2024. A. Number of ecotourism studies by
topic; B. number of ecotourism studies by year.

additional fees (in specified amounts of Php 10, 15, and 20)
to support park preservation and maintenance. In cases
where participants were open to contributing more than 20
pesos, they were asked to specify their maximum amount.
Subsequently, participants were asked to explain their
reasons for either willingness or unwillingness to pay.

RESULTS

Ecotourism Studies in the Philippines from 2004 — 2024

A total of 28 studies related to tourism in the
Philippines from 20042024 were gathered and reviewed
(Figure 2; Table S1). Majority of these studies are
qualitative in nature regarding perceptions (13 studies) and
thematic analysis (8) on the status, potential and the things
needed to improve on Philippine tourism. On the other
hand, seven studies focused on biodiversity of certain
tourism sites in the country, mostly on its plant diversity.
The qualitative studies showed the high knowledge and
appreciation of stakeholders on the economic and
ecological benefits of ecotourism. This was supported by
the thematic/ discussion papers showing the high but still
not fully-tapped potential of ecotourism in the country.
Majority of the local respondents’ focus on ecotourism is
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its economic benefits while environmental protection is
only secondary but was nonetheless protected as shown by
the high plant diversity in the studied ecotourism sites.
Additionally, one encouraging indicator on the positive
effects of the ecotourism is the protective function of the
lack of interest of tourist to handle delicate biodiversity
rather than learning how to do it. This led to less
disturbance and giving time for biodiversity to regenerate
rather than being handle most of the time.

In Figure 2B, the number of ecotourism studies are
trending upward particularly from 2021-2023. In 2004—
2008, only two studies were recorded then slowly
increased to eight in 2009-2012 and six in 2013-2018.
This shows the increasing number of ecotourism studies
in the country but this increase may not accurately and
adequately represent the increasing number of ecotourism
sites in the country. It could also be readily observed
among the ecotourism studies that these are mostly single-
disciplined, either focusing on perception or biodiversity
with no attempt done to integrate the biophysical and social
dynamics of ecotourism. These highlight the need to
develop standards on quantification of tourism benefits in
the Philippines and other tropical countries.

Plant Diversity of Mt. Yangbew

A total of 120 species under 101 genera and 54
families were identified in Mt. Yangbew, Benguet,
Philippines. Of these, majority are dicot (83) with some
monocot (21), pteridophytes (15) and one gymnosperm
(Figure 1). In terms of distribution, majority are
indigenous (81) with some endemic (18), naturalized (17)
and few exotic species (4). Amongst these, only 11
species of conservation importance with three
endangered, four vulnerable, one near threatened and
three other threatened species while majority are
unassessed (Figure 2).

The most represented families in ground vegetation are
Poaceae and Asteraceae both in species richness and
individuals (Figure 3A). On the other hand, the most
represented families in the understory are Euphorbiaceae
(5), Moraceae (6), Phyllanthaceae (5) and Rubiaceae (4)
but still the tall grasses Poaceac dominate in terms of
number (Figure 3B). In terms of overstory vegetation
(trees), Euphorbiaceae and Phyllanthaceae have the highest
number of species with three each but Pinus kesiya of
Pinaceae dominate in terms of number (Figure 3C).

Overstory vegetation was only recorded in the pine
and broad leaf forest with 14 and 13 species each while
both understory vegetation (tree sapling, shrubs and large
grasses) were recorded in the forest and depression
stations ranging at 18-27 species (Figure 4A). On the
other hand, only ground vegetation (herbs/grasses) were
recorded in peak station with the highest number
individuals (Figure 4B) while the species richness is
comparable with ground vegetation under depression and
forest stations at 16-26 species.
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Fig. 4. Richness and Population Counts in the Sampling Stations
of Mt. Yangbew, Benguet, Philippines (A. species richness; B.
total abundance)

The peak stations were mostly dominated by grasses
such as Ottochloa nodosa, Themeda triandra and
Imperata cylindrica (Table 1) while the ground
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vegetation in depression and forest stations were
dominated by Ageratina riparia. Under forest stations, A4.

riparia is co-dominant with plants characteristics of dry
conditions such as Pteridium aquilinum and
Elephantopus tomentosus while under depression stations,
shade loving plants such as Alpinia flabellata, Ageratina

adenophora, Coniogramme macrophylla and others were
interspersed with 4. riparia.

In terms of understory vegetation, the depression
stations were dominated by tree saplings such as Eurya
chinensis, Bischofia javanica, Ficus septica and
Cinnamomum mercadoi interspersed with shrub species
like Viburnum luzonicum, Deutzia pulchra, Maesa indica
and Leea manillensis. On the other hand, the understory
in forest stations were dominated by tall grasses like
Miscanthus floridulus interspersed with tree saplings and
shrubs. In terms of overstory vegetation, the pine forest is
thoroughly dominated by Pinus kesiya with few
interspersed broad leaf species while the same broad leaf
species (Ficus benguetensis, Homalanthus fastuosus,
Mallotus mollissimus, among others) were the dominant
trees in broadleaf forest.

The biodiversity indices of Mt. Yangbew were
presented in Figure 5A. The Shannon index ranged at
1.92 — 3.37 with increasing trend from peak stations to
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Table 1. Dominant ground, understory and overstory vegetation in Mt. Yangbew, Benguet, Philippines.

Sampling Stations Dominant Species Ni Vi Distribution
Dominant Ground Vegetation
Peak 1 Ottochloa nodosa (Kunth) Dandy 102 29.97 Native
Themeda triandra Forssk. 50 19.15 Native
Pteridium aquilinum (L.) Kuhn 47 17.50 Naturalized
Peak 2 Imperata cylindrica (L.) Raeusch. 56 18.06 Introduced
Ottochloa nodosa (Kunth) Dandy 52 17.30  Native
Themeda triandra Forssk. 50 16.10  Native
Depression 1 Ageratina riparia (Regel) R. M. King & H. Rob 32 28.89 Naturalized
Alpinia flabellata Ridl. 8 8.00 Native
Pteridium aquilinum (L.) Kuhn 5 6.17 Naturalized
Ageratina adenophora (Spreng.) R.M.King & H.Rob. 5 6.17 Introduced
Poikilospermum suaveolens (Blume) Merr. 5 6.17 Native
Coniogramme macrophylla (Blume) Hieron. 5 6.17 Native
Depression 2 Ageratina riparia (Regel) R. M. King & H. Rob 24 26.89 Naturalized
Pteridium aquilinum (L.) Kuhn 10 13.04 Naturalized
Pseudelephantopus spicatus (Juss. ex Aubl.) C.F.Baker 5 9.52 Introduced
Pine Forest Ageratina riparia (Regel) R. M. King & H. Rob 54 28.62 Naturalized
Pteridium aquilinum (L.) Kuhn 12 14.23  Naturalized
Elephantopus tomentosus L. 9 6.47 Introduced
Broadleaf Forest Ageratina riparia (Regel) R. M. King & H. Rob 41 25.08 Naturalized
Ageratina adenophora (Spreng.) R.M.King & H.Rob. 20 15.92 Naturalized
Ottochloa nodosa (Kunth) Dandy 19 11.44 Native
Dominant Understory Vegetation
Depression 1 Eurya chinensis R.Br. 3 6.32 Native
Bischofia javanica Blume 3 6.32 Native
Viburnum luzonicum Rolfe 3 6.32 Native
Leea manillensis Walp. 3 6.32 Native
Maesa indica (Roxb.) Sweet 4 5.82 Native
Ficus septica Burm.f. 4 5.82 Native
Cinnamomum mercadoi S.Vidal 2 5.25 Native
Depression 2 Melastoma malabathricum L. 6 11.94 Native
Miscanthus floridulus (Labill.) Warb. ex K.Schum. & Lauterb. 7 11.15 Native
Ficus septica Burm.f. 5 9.03 Native
Deutzia pulchra S.Vidal 5 9.03 Native
Pine Forest Miscanthus floridulus (Labill.) Warb. ex K.Schum. & Lauterb. 26 2449  Native
Maesa indica (Roxb.) Sweet 13 13.72 Native
Mnesithea laevis var. cochinchinensis (Lour.) de Koning & Sosef 8 7.76 Native
Broadleaf Forest Miscanthus floridulus (Labill.) Warb. ex K.Schum. & Lauterb. 18 18.20 Native
Maesa indica (Roxb.) Sweet 10 10.86 Native
Deutzia pulchra S.Vidal 8 9.57 Native
Dominant Overstory Vegetation
Pine Forest Pinus kesiya Royle ex Gordon 35 53.23  Native
Mallotus mollissimus (Geiseler) Airy Shaw 5 8.98 Native
Ficus benguetensis Merr. 5.44 Native
Broadleaf Forest Ficus benguetensis Merr. 13 23.51 Native
Deutzia pulchra S.Vidal 11.89 Native
Homalanthus fastuosus (Linden) Fern. Vill. 9 11.25 Native

depression to pine and highest in broad-leaf station. In
fact, the linear trend was good with r? value of 78%. The
peak stations were of low diversity while the depression
and forest stations were of high diversity. Additionally,
the endemicity and conservation importance indices were
presented in Figure 5B. Endemicity indices ranged at 42—
54 following the same trend with those observed in
Shannon index (peak<depression<pine<broad leaf

stations). These values indicated the presence of
predominantly native species in the area, thus the need for
management and conservation efforts. However, the
conservation-importance indices were low at 1.25-9
following the same trend with those observed in Shannon
index (peak<depression<pine<broad leaf stations). A
significant linear trend with r? value of 82% was observed
indicating increasing number of conservation important
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species from peak to depression to broad leaf stations.
Nonetheless, these values would indicate the area is not
priority for conservation due to low presence of
conservation important species.

Economic Valuation of Mt. Yangbew as Ecotourism
Destination

The economic valuation of Mt. Yangew based from
tourist visits were presented in Figure 6. The tourists were
cluster into four zones based primarily from the distance
of their origin/residence to Mt. Yangbew. These zones
were visualized in Figure 6A. Zone 1 has a travel time of
30 minutes and a travel distance of 7 kilometers, followed
by Zone 2 with a travel time of 1 hour and a distance of
10 kilometers. Zone 3 had a travel time of 2 hours and a
distance of 20 kilometers, while Zone 4 required 4 hours
or more of travel time and had a distance exceeding 40
kilometers.

During 2023, the admission fee at Mt. Yangbew was set
at Php 50, a fixed price established by Barangay Tawang,
which was then responsible for managing the mountain. This
fee, collected as an environmental fee, contributed to various
management tasks such as garbage cleanup, providing tour
guides, and visitor registration. It's worth noting that
ecotorurism management of the mountain was only
transferred to its owners in December 2023.

Zone 1 emerged with the highest population count of
13,563, attributed to its proximity to the study site. This
resulted in Zone 1 having the highest zone value, totalling
Php 2,781,296.60. Zone 2 followed with a zone value of
Php 1,719,223.55, Zone 4 with Php 590,663.80, and Zone
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3 with Php 467,790.60. Cumulatively, the four zones
contributed to a total zone value of Php 5,558,974.55
which represents the estimated asset value of Mt.
Yangbew based on ZTCM.

Willingness to Pay for Conservation and Management

Demographic Profile of the Respondents. Majority of
respondents were youth aged 21-30 years old, comprising
52% of the sample size (Figure 7) followed by teenagers
(aged 20 and below) comprising 39%. The ages of the
respondents ranged from 14 to 60 years old, with 19 years
old having the highest individual frequency at 33 counts.
Male respondents predominate, totaling 113 individuals
(56.5%), with 87 females. In terms of civil status, single
individuals were the majority at 88.5% while married
individuals at 11.5% (23 respondents). Regarding
educational attainment, the largest group consists of
college students at 66.5%, followed by high school
students at 17% and post-graduates at 13%. The
respondents primarily hail from La Trinidad municipality
comprising 61.5%, followed by Baguio City at 26.5%,
Tublay at 5.5% and few others from farther
municipalities/provinces. Majority of respondents (77%)
have a monthly income below Php 10,000, which
correlates with their educational status as many were still
students.

Tourist Visitation Profile. The tourist visitation
profile of the respondents were presented in Table 2.
Among them, 31.5% visited Mt. Yangbew for the first
time, while 68.5% had already visited once (57.66%),
twice (20.44%) or more (8.76%). The highest number of
visits reported in a year was 10, recorded by 1 respondent,
followed by 8 visits by 2 respondents and 6 visits reported
by 3 respondents. Public transportation was the most
utilized, accounting for 71.5% due to fact that majority of
the tourists were from La Trinidad and Baguio City, areas
close to Mt. Yangbew. Private vehicles were used by 16%
followed by walking (9%), and biking (3.5%). In terms of
group size, pairs were the most common with 27.5%,
followed by groups of 3 (19.5%) and groups of 4 with
12.5%. The smallest groups were individuals visiting
alone at 8.5% while the largest group consisted of 13
individuals accounting 6.5% of the respondents.

Regarding travel expenses, 74% reported total costs
below Php 500, 13% spent between Php 501 and Php
1000, 7.5% spent between Php 1001 and Php 1500, and
5.5% had expenses exceeding Php 1500. The lowest
recorded travel cost was Php 100, while the highest was
Php 5000. The primary activities being done in Mt.
Yangbew were picture taking (100%) and walking/hiking
(96%) followed by running, picnic, horseback riding,
others, and mountain biking at 63.5%, 49%, 27%, 12%
and 7.5%, respectively. Regarding the characteristics of
Mt Yangbew prompting their visit, all respondents (100%)
cited the panoramic view from the site while 91%
mentioned the over-all natural resources of the site and
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Fig. 6. Economic Valuation of Mt. Yangbew, Benguet, Philippines (A. visual representation of the four zones clustering the point of origin
of visitors; B. travel of time per zones; C. travel distance per zone; D. tourist number per zone; E. estimated economic cost per zone).

87.5% noted its proximity to their residence. Additionally,
69.5% like the lack of congestion, 39% the "trail length
and 32% indicated the solitude in the area.

Majority (92%) of the tourist visitors had positive
impact from visiting Mt. Yangbew while 4.5% reported
no impact, and 3.5% were unsure of the view's effect on
their well-being. Consequently, majority (85.5%) of the

respondents rated their satisfaction as high, 11% as
moderate and 3.5% as low.

Willingness to Pay (WTP). Out of 200 respondents,
majority (91.5%) expressed their willingness to pay an
extra Php 10, while 17 (8.5%) were unwilling. Among the
willing participants, 80.33% were willing to pay Php 15,
72.11% were also willing to pay Php 20 and 41% were
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F. monthly income

willing to pay more than Php 20. Among these, 15.85%
were willing to pay Php 25, 23.17% were willing to pay
Php 30, 39.02% were willing to pay Php 50, and only
21.95% were willing to pay Php 100 (Table 3).

Reasons for willingness to pay include the need to
protect mountain environment for future generations" with
100% response. This was followed by the belief that the
problem is important (96.17%), and the idea of protecting
the environment for the sake of the flora and fauna
(85.79%). Concerns about avoiding further deterioration of
the mountain received 83.61% response while 63.93%
respondents wanted to protect the environment for others'
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enjoyment. Lastly, 37.70% respondents expressed
satisfaction from contributing to a good cause as a
motivating factor. On the other hand, reasons for unwilling
to pay additional fee included the presence of other similar
services nearby (7%), the inability to afford additional fee
(6%), 5.5% stated the needed improvements by the site
managers and 3.5% do not feel the problem to be priority.

DISCUSSION

Literature review on ecotourism studies in the
Philippines showed that majority are qualitative focusing
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Table 2. Tourist Visitation Profile of Mt. Yangbew, Benguet, Philippines.

Profile Characteristics Frequency Percentage (%)
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Table 3. Wilingness to Pay and Reasons by Tourist
Respondents in Mt. Yangbew, Benguet, Philippines.

Frequency of Visits

WTP Characteristics Frequency Percentage (%)

First timers 137 68.5 Willing to pay additional Php 10
More than once 63 31.5 Yes 183 91.50
Total 200 100 No 17 8.50
Frequency of Visits in the past year Total 200 100.00
1-3 170 85 Willing to pay additional Php 15
4-7 24 12 Yes 147 80.33
79 6 3 No 36 19.67
Total 200 100 Total 183 100.00
Form of transport used in getting to Mt. Yangbew Willingness to pay Php 20
Car 32 16.00 Yes 106 72.11
Bike 7 3.50 No 41 27.89
\F/,Va;r_ . et 1 33 ?-1020 Total 147 100.00
ublic Transportation : Willingness to pay more than Php 20
Total _ 200 100.00 25 13 15.85
Type of vehicle used 30 19 2317
AUV 10 31.25 ’
) 50 32 39.02
Pick-up truck 7 21.88
100 18 21.95
LCV 1 3.13
Total 82 100.00
Motorcycle 7 21.88 e
SUV 2 6.25 _ _ Reasqn; for willingness to pay
Van 1 3.13 I/we think this problem is important. 176 96.17
Total 32 1b0 00 | /we would like to avoid further153 83.61
- = - deterioration of the mountain.
Ty1p_|<?:)al number of people VISItmgM:' Yangbevs/55 5 We should protect the mountain157 85.79
4-6 62 31' environment for the sake of
7.9 8 4 animals and plants living on it.
10-12 6 3 We should protect the mountain183 100.00
13 and above 13 6.5 environment for future generations
Total 200 100 We should protect the mountain117 63.93
Travel cost (Php) incurred when visiting Mt. Yangbew environment for other people to
0-500 148 74.00 enoy. .
501-1000 26 13.00 | /we get satisfaction from giving to a69 37.70
1001-1500 15 7.50 good cause. _
1501 and above 11 5.50 Reasons for unwillingness to pay
Total 200 100.00 I/our household cannot afford to pay. 12 70.59
Primary activity when visiting Mt. Yangbew l/iwe think this problem is not a7 41.18
Mountain Biking 15 15.31 priority.
Running 127 129.59 | am/ we are not very interested in2 11.76
Walking/Hiking 192 195.92 this matter.
Horseback Riding 54 55.10 There are many other similar goods14 82.35
Picnic 98 100.00 around.
Picture Taking 200 204.08 | object to paying higher fee. 5 29.41
Others 24 24.49 The owner should pay for this. 11 64.71
Primary characteristics of Mt. Yangbew that influence the visit
Rg:: l}eJ‘a%ltth ;Z ??83 on perceptions and social aspect of ecotourism and some
Views y 200 100.00 plant diversity studies. From 2004-2024, an increasing
Proximity to your residence 175 87.50 number of ecotourism studies in the country was
Natural resources 182 91.00 observed but this increase may not accurately and
E:clzlﬂtg?so ngestion ?gg gggg adequately represent the increasing number of ecotourism
Other activities when visiting Mt. Yangbew ' sites in the country. Most of the ecotourism studies are
Camping 12.50 single-disciplined, either focusing on perception/ social
Meditation 1 417 aspect or biodiversity with no attempt done to integrate
Practicing hobbies 6 25.00 he biophysical d ial d - £ .
Sunset/Sunrise viewing 14 58 33 the biophysica and social dynamics o ecotourism.
Total 24 100.00 Hence, our study is an attempt to fill in that data gap.
Effect of visiting Mt. Yangbew to well-being Plant Diversity. The plant diversity of Mt. Yangbew
Egslirtri]\?eafntn act ?84 325 shows a recovering secondary forest ecosystem at the
Don't see itp 7 35 early stages of secondary succession. With the offering of
Total 200 100 the mountain site as a tourism destination in 2020, the
Satisfaction rating to the service provided area is now protected from the annual bush fire. As such,
k/loovéerate ;2 :1315 the plants in the area are now starting to recover giving
High 171 85.5 rise to different habitat fragments from grassland to
Total 200 100 scrubland to pine forest and broad leaf forest.
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Consequently, these create several microhabitats that
allow different plant species to thrive resulting to the 120
total species. This species richness is higher compared to
recent inventoried nearby sites such as the results of
Lumbres et al. (2014) in the nearby Alno Communal
Forest with 78 species under 43 families; the 68 species
under 63 genera and 40 families documented by Guron et
al. (2019) in Talinguroy Research Station, La Trinidad;
the 61 species under 25 families by Batani et al. (2023) in
Palina River, Kibungan; and the 52 species under 40
genera and 31 families by Rabena et al. (2015) in a
muyong forest in Ifugao. On the other hand, our result is
lower compared with the study of Dulnuan and Napaldet
(2023) with 249 vascular plant species belonging to 200
genera and 74 families in Amburayan River in Kapangan,
Benguet; the study of Balangen et al. (2023) with 267
species belonging to 222 genera and 78 families in a
secondary forest in Tadiangan, Tuba; the result of
Bullong et al. (2024) in Mt. Nato-o, Benguet with 168
vascular plant species under 116 genera and 69 families;
and, the result of Pocyoy and Napaldet (2024) in nearby
Alapang Communal Forest with 187 plant species
belonging to 145 genera and 70 families.

These show that disturbed tropical areas like Mt.
Yangbew could still harbour high plant diversity.
However, amidst its high species richness, its
conservation importance is minimized by the presence
and dominance of widely distributed plants including
several weeds. Most notable among these weeds is the
dominance of Ageratina riparia, a naturalized and
invasive species, particularly under shaded conditions.
This weed is reported to be the dominant ground cover in
several other sites of Cordillera Central Range (Pelser et
al. 2011-; Balangen et al. 2023; Dulnuan and Napaldet
2023; Napaldet 2023). Some endemic species and few
threatened species were interspersed with these common
and weedy plants. Nonetheless, this could indicate the
recovering plant diversity in the area, thus, its continuous
protection is highly encouraged for continuous
monitoring.

In terms of biodiversity indices, the peak stations that
are mostly grassland were of low diversity. This is
advantageous for the ecotourism use of the area since
most of the ecotourism activities are being conducted in
these open grounds and thus not adversely affecting any
significant plant diversity. The rest of the other stations
namely depression and forest stations are of high
diversity including the pine stations. The depression
stations are patches of scrublands where runoff converge
resulting to its more mesic condition and thereby
supporting larger plants. With the continuous protection
of the area from bush fires, these patches of scrubland are
expected to expand and develop into broadleaf forest. The
high diversity of pine station is attributed to its protection
from forest fires such that other tree saplings, shrubs and
several weeds are growing underneath. However amidst
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these high diversity values, majority of these are the
common or least concern type; thus, the endemicity and
conservation importance indices were developed by
Bullong et al. (2024) to better capture the plant diversity
in a tropical setting. The endemicity index of the area
shows that majority of its plant diversity are native hence
appropriate management is recommended. However, its
conservation importance index is low.

Another interesting finding in the study was observed
in the linear regression of Shannon and conservation
importance indices between sampling stations. This
indicates significant improvement of these indices from
grassland (peak stations) to scrubland (depressed stations)
to pine forest to broad leaf forest. This result is consistent
with the result of Zhang and Dong (2009) where plant
diversity improves from grassland stage to scrubland
stage and forest stage including nine sub-stages in Loess
Plateau, Shanxi Province, China. In their study, time from
abandonment is the most important factor to the
restoration process and species diversity is the main
indicator of community changes in restoration. However,
time could not be major factor for the difference in plant
diversity in Mt. Yangbew since all habitat fragments
experience the same annual bush fire. It would most likely
to the impact intensity of the annual bush fire that shapes
the difference of plant diversity in the habitat fragments
of Mt. Yangbew. The annual bush fire would most likely
scorched all the vegetation in peak stations, singe and
prevent the expansion of the scrubland in depressed
stations but not totally destroy its plants while scorching
the ground vegetation and singe-ing the understory shrubs
in pine forest. The broadleaf forest patches are mostly fire
resistant but could not expand from its boundaries.

Plant diversity studies provide insights into the
dynamics of ecosystems, helping scientists and
researchers understand how different plant species
interact, compete, and adapt. However, there are still gaps
in understanding various aspects such as limited
knowledge about the ecological roles of certain plant
species, lack of comprehensive studies on the impact of
climate change on floral diversity, and inadequate
understanding of the long-term effects of human activities,
such as ecotourism on plant communities (Bakure et al.,
2022). Addressing these research gaps is essential for
comprehensive conservation strategies, sustainable land
use planning, and effective biodiversity management
(Alafag and Napaldet, 2022). Plant diversity is the usual
base of major food webs and thus its conservation and
improvement leads to corresponding improvement in
overall biodiversity and ecosystem functions/
environmental services. Thus, the improvement of plant
diversity in ecotourism sites through time could be direct
way of quantifying the conservation benefits of
ecotourism.  Additionally, the improvement in
biodiversity were mentioned to be one of major reasons
why tourists were willing to visit and to pay additional
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services in the mountain site; hence, stressing the direct
connection of plant diversity and ecotourism benefits.

Economic Valuation. The estimation of zone values
of Mt. Yangbew visitors, where Zone 1 holds the highest
value of Php 2,781,296.60 followed by Zone 2, Zone 4,
and Zone 3, mirrors the interplay among accessibility,
visitor counts, and economic input. Zones with elevated
visitor counts and enhanced accessibility contribute more
substantially to the collective zone value of Php
5,558,974.55, signifying the evaluated worth of Mt.
Yangbew was derived from this analysis. These results
underscore the significance of accessibility and travel
convenience in shaping visitor statistics and economic
significance within tourism locales like Mt. Yangbew.

The estimated value of Mt. Yangbew is higher
compared to the estimated recreational value of Php
1,703,500-2,098,300/yr by Caranza and Calderon (2022)
on the Caving Site in Kasibu, Neuva Viscaya that reveals
significant insights into the dynamics of eco-park
management. Their results, characterized by its single-
use nature and low repeat visitation rates, recorded a
steady increase in visitors over the years, with an average
of 4,651 visitors annually. However, challenges such as
low visitation in populous zones and a limited repeat rate
of 10.02% indicate the need for diversification of
activities to attract returning visitors. In contrast, this
study for 2023 Mt. Yangbew estimation utilized distance-
based zoning integrated with population and travel time
metrics across four zones. March marked the peak season
with 4,095 visitors, followed by April with 2,512 visitors,
and November with 2,488 visitors. In contrast, July
experienced the lowest visitation at 400 visitors, with
May and August following closely behind at 600 visitors
each. The analysis revealed Zone 1 as the most accessible
and economically valuable, with a substantial population
of 13,563 and a total zone value of Php 2,781,296.60.
Enhancing transportation infrastructure and connectivity
to outlying zones may potentially elevate visitation levels
and economic input, fostering sustainable growth in
tourism development.

The comparison underscores several key implications
for eco-park management. Firstly, accessibility plays a
crucial role in driving visitation rates, as demonstrated by
Mt. Yangbew's higher accessibility leading to increased
visitation from nearby zones. Secondly, engaging visitors
through diverse activities is essential, especially for
single-use sites like the caving area, to foster repeat
visitation and sustain visitor interest. Finally, the
economic impact of tourism can be maximized through
strategic management practices and investments in
infrastructure. These results show the tailored application
of Zone Travel Cost Method (ZTCM) that consider the
unique characteristics and visitor dynamics of each eco-
park, emphasizing the integration of accessibility, visitor
engagement, and economic assessment for sustainable
management and development.
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Willingness to Pay. The willingness to pay higher
amounts by majority of Mt. Yangbew visitors indicates
increasing levels of perceived wvalue, quality, and
satisfaction derived from the destination experience (Chen
and Chen, 2010). This aligns with the concept of value-
based pricing, where prices are determined by the
perceived value of the product or service to the customer
(Hinterhuber, 2013). Tourists are often willing to pay extra
fees for the maintenance and enhancement of tourist spots
when they perceive tangible benefits such as improved
infrastructure, enhanced services, better experiences, and a
positive impact on the local community (Gnanapala, 2015).
These motivations reflect a holistic view of environmental
protection, encompassing biodiversity conservation,
ecosystem stability, and the sustainability of ecotourism
activities (Newsome et al., 2012).

Since majority of the respondents are from areas near
Mt. Yangbew, they are also the one most willing to pay
for site’s continuous protection and improvement.
McKercher and du Cros (2002) and Weaver (2018)
revealed the concept of proximal markets in tourism,
arguing that visitors from surrounding places are more
inclined to take day trips or short-term visits to natural
sites due to their proximity and lower travel expenses.
Garrod and Fyall (2018) also found that destination
familiarity and perceived value influence visitor
willingness to pay for tourism activities. Visitors from
neighboring places, such as La Trinidad and Baguio City,
are more likely to consider a Php 50 admission price
reasonable and justifiable, given Mt. Yangbew's ease of
access and unique natural charms.

The fact that 68.5% of respondents have visited Mt.
Yangbew several times demonstrates the site's appeal and
potential for repeat visits. This highlights the necessity of
providing memorable and meaningful experiences during
initial visits in order to inspire future visits and create
destination loyalty. This also emphasizes the need of
preserving high-quality visitor experiences while protecting
the natural environment. The prevalence of public
transportation among Mt. Yangbew visitors is consistent
with Buckley's (2012) sustainable tourism principles, which
advocate for the use of low-impact modes of transportation
to reduce carbon emissions and traffic congestion.
Additionally, the knowledge concerning visitor travel
expenses can be used to improve pricing strategies for entry
fees or guided tours, ensuring that income generation
matches with long-term resource management objectives
(Tisdell, 2018). Balancing affordability for visitors,
particularly those with smaller travel budgets, with sufficient
cash for conservation initiatives is critical for Mt. Yangbew's
long-term environmental survival.

The willingness to pay among Mt. Yangbew visitors
could be attributed to the many activities conducive in the
mountain site. Foremost are picture taking and scenic
viewing that are consistent with a broader trend in tourism,
where photography has become an integral part of the
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travel experience, driven by social media sharing, personal
storytelling, and digital connectivity (Konijin et al., 2016;
McCabe, 2018). Walking/hiking was the second most
popular activity which emphasizes the appeal of outdoor
exploration, nature immersion, and physical activity for
tourists in Mt. Yangbew. Hiking and walking are
frequently related with improved health and wellness,
scenic appreciation, and a desire for immersive nature
experiences (Olafsdottir et al., 2020). Further, the appeal of
tourist spots lies in their offering of diverse trail lengths and
qualities, breathtaking views, rich natural resources,
convenient proximity to urban areas, peaceful solitude, and
freedom from overcrowding. (Fesenmaier and Xiang.,
2017; Butler, 2018; Garrod and Fyall, 2018). This is
consistent with research in tourist psychology, which
highlights the intrinsic value of natural landscapes,
aesthetic appeal, and awe-inspiring views in attracting and
engaging visitors (Wong and Huang, 2019; Chen et al.,
2020; de Jong and O’Neill, 2020).

PD-ZTCM-WTP Protocol for Quantifying
Ecotourism Benefits in Secondary Forest Sites. The
results of the study could be used as protocol in
quantifying the ecotourism benefits in secondary forest
sites which is currently more of a guesswork. This is to
check if truly ecotourism is accomplishing its major goals
namely economic benefits, environmental protection and
psychosocial benefits. The plant diversity as indicated
biodiversity indices could answer the environmental
protection part while the economic valuation would
answer the economic benefit and the willingness to pay
for the psychosocial benefits. Plant diversity being the
base of food chain/webs could indicate the overall
environmental status but it could be enhance to other
biodiversity indicators as financial resources permit. In
particular, the endemicity and conservation importance
indices could serve as baseline information of the area’s
plant diversity and as basis for future monitoring to check
if the area is increasing/decreasing in plant diversity due
to the ecotourism activities. On the other hand, the Zone
Travel Cost Method (ZTCM) consider the unique
characteristics and visitor dynamics of each eco-park,
emphasizing the integration of accessibility, visitor
engagement, and economic assessment for sustainable
management and development, thereby apt for estimating
the economic value of the ecotourism site. Lastly, the
willingness to pay could be a summative quantitative
indicator of the psychosocial benefits since it covers
satisfaction level of the visitors, repetitive visit and the
fact that they are willing to put their money on what they
claim. The conduct of these protocol (Plant Diversity for
environmental protection; ZTCM for economic valuation;
and Willingness to Pay for psychosocial benefits), hereto
referred as PD-ZTCM-WTP, for the first time would
serve as the baseline data and its successive conduct, eg.
every 3—5 years, could readily quantify the benefits being
claimed by ecotourism.

168

Taiwania

Vol. 70, No. 1

CONCLUSION

The study is proposing the PD-ZTCM-WTP Protocol
for quantifying ecotourism benefits in secondary forest
sites. The protocol consists of three major components
namely plant diversity, Zone Travel Cost Method and
willingness to pay corresponding respectively to
measurement of environmental protection, economic
benefits and psychosocial benefits. Using Mt. Yangbew
as the study case, a total of 120 plant species under 101
genera and 54 families were identified with mostly native
species but were generally the common/least concern
type with only few conservation important species.
Nonetheless, the relatively high species richness of plants
in the area could be attributed to its protection from the
annual bush fires that were prevalent before its inception
as ecotourism site. In particular, the endemicity and
conservation importance indices could serve as baseline
information of the area’s plant diversity and as basis for
future monitoring to check if the area is
increasing/decreasing in plant diversity due to the
ecotourism activities. In terms of economic value,
tourisms in Mt Yangbew is estimated at Php
5,558,974.55 for the year 2023 with Zone 1 (nearest zone)
contributing the bulk of visits and corresponding
economic value. Majority of the visitors are satisfied with
their visits and are willing to pay additional fee for the
site’s continuous protection and improvement. Their
satisfaction is mostly based on the scenic view, natural
landscape, trail quality and the solitude that the mountain
site offers. The conduct of this protocol for the first time
would serve as baseline data and its successive conduct,
eg. every 3-5 years, could readily quantify the benefits
being claimed by ecotourism. In doing this, the
guesswork on quantifying the benefits of ecotourism
would be minimized.
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