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Abstract

This study was conducted to calculate the economic value of coastal resources based on ecotourism
activities at Sanggar Beach, Tulungagung, East Java, Indonesia. As a turtle nesting habitat and tourist
destination, Sanggar Beach offers ecological and economic value. However, economic values such as
non-market benefits are often overlooked in tourism assessments. In fact, economic assessment is one
of the inputs for sustainable coastal tourism destination management. Therefore, a mixed approach was
used with a decision tree model to describe tourist characteristics, the Travel Cost Method (TCM) to
analyze tourism demand, Principal Component Analysis (PCA) to describe the relationship between
demographics and tourism demand, and consumer surplus analysis to calculate economic value. Data
were collected from 30 tourists selected purposively through a structured questionnaire. The results
show that travel costs, age, education, and income are predictors of tourism demand with the age being
a ignificant predictor. The decision tree model further showed that older visitors reported higher levels
of satisfaction, while younger groups were more influenced by socioeconomic factors. PCA revealed that
the first two components explained 73.9% of the total variance, simplifying the analysis of visitor
characteristics. Consumer surplus was estimated at IDR 64,016 per visitor, with the economic value of
tourism activities projected at around IDR 18,064,987,438.00 per year. These results indicate that the
indirect benefits of conservation areas can be considered in supporting sustainable ecotourism
strategies, such as determining entrance fees and area incentives.
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1. Introduction

Coastal areas, including beaches, estuaries, and the sea play an important role in supporting
the sustainability of the ecosystem and the economy of the local community (Kurniati et al.,
2024). One area that has ecological value is Sanggar Beach in Tulungagung, which serves as
a landing area and nesting habitat for sea turtles. The presence of green turtles (Chelonia
mydas) as a protected species gives this area conservation value. In addition, Sanggar Beach
has ecotourism potential that can provide economic benefits for the local community
(Gutic, 2016; Fahrizal et al.,, 2025). As we know, potential economic value of marine
resources and services is a source of economic strength for the community, especially
coastal communities (Riadi et al., 2024). However, indirect economic values such as tourist
travel costs, tourist satisfaction, aesthetic value, and ecosystem sustainability are still not
widely considered in conservation area management planning (Tisdell and Wilson, 2014).
One way to estimate the indirect economic value of coastal areas is by calculating the value
of benefits for maritime tourism activities. These marine tourism activities include diving,
snorkeling, sailing, and other water recreation that appreciate the natural beauty and
unique ecosystems of coastal areas (Tegar and Gurning, 2017).

Sanggar Beach is located in Tulungagung Regency, East Java. This beach is unique and
known as a conservation-based tourist destination. In the economic sector, the sea turtle
conservation has brought about positive impacts in developing the coastal areas
particularly case study in Penimbangan Beach in North Bali region (Wijaya et al., 2020).
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Economic valuation methods such as the Travel Cost Method (TCM) and Consumer Surplus
can be used to estimate the economic value of indirect coastal resources such as tourism
activities (Koshy et al., 2019; Rahat et al., 2024). The TCM method is used to measure the
economic benefits of ecotourism based on travel costs incurred by tourists and its
predictors, while consumer surplus describes the added value obtained by tourists
compared to the costs they incur (Leh et al., 2018; Parsons, 2022). With this approach, this
study aims to calculate the indirect economic value of Sanggar Beach, which can serve as an
indicator of sustainability and input for ecotourism policy in this conservation area.
Calculating the estimated economic value can be a scientific basis for the management and
protection of mangrove ecosystems and other coastal ecosystems (Lubis et al., 2025).

The sustainability of ecotourism depends not only on the number of tourists who visit, but
also on conservation efforts and sustainable ecosystem management (Patil and Pattanshetti
2024). Previous studies have shown that well-managed conservation areas can provide
greater economic benefits and improved welfare through sustainable ecotourism
(Meleddu, 2014). On the other hand, without proper management strategies, an
uncontrolled increase in the number of tourists can have a negative impact on the
ecosystem and cause environmental damage, including disrupting turtle nesting habitats
(Campbell, 2008). Therefore, estimating the indirect economic value of coastal resources is
crucial to support conservation policies based on sustainable economics (Torres et al., 2016;
Elegbede et al.,, 2023). Sustainable marine spatial planning in coastal areas requires a
comprehensive management strategy (Tiworo et.al, 2021).

Research on the economic assessment of coastal areas has been conducted extensively, but
few studies focus on intangible aspects that include indirect benefits such as visitor
satisfaction, tourism demand, and concern for conservation (Loomis and White, 1996;
Gémez-zapata et al.,, 2025). Research on Sanggar Beach has also not been conducted
extensively, considering that this beach is small with limited access but has great potential.
By measuring these values, conservation area managers can better understand the extent
to which ecotourism can contribute to the local economy without compromising the
sustainability of coastal ecosystems ( Rizal, 2018; Igbal et al., 2024).

This study was conducted to calculate the economic value of coastal resources based on
ecotourism activities at Sanggar Beach, Tulungagung. The results of this study are expected
to serve as a basis for formulating policies that support the development of sustainable
conservation-based ecotourism. Therefore, this study is very important in providing an
overview of the indirect economic value of the Sanggar Beach area. Understanding tourist
characteristics, analyzing travel costs, and applying the consumer surplus approach are
expected to provide more accurate estimates of the economic benefits gained by tourists
and local communities (Centeno, 2000; Konwar and Goswami, 2020). Therefore, the results
of this study can be used as recommendations in designing sustainable ecotourism policies,
so that conservation and economic benefits can be balanced.

2. Materials and Methods

2.1. Reasearch Time and Location

The research was conducted at Sanggar Beach, Tulungagung on April 2025. Located in
Jengglungharjo Village, Tanggunggunung District, Tulungagung Regency, at coordinates -
8.297°N, 111.909°E. Directly bordering Ngalur Beach and Karang Bintolo Beach, Sanggar
Beach is a turtle nesting area, making it a conservation-based tourism location. Seasonal
activities that can be done include turtle breeding and releasing hatchlings in August. The
Research Map is shown in Figure 1.
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Figure 1. Research Map Location, Sanggar Beach, Tulungagung Regency. Source: Research (2025).

2.2. Research Method
2.2.1. Data Collection

Data collection was conducted through structured interviews and distributing
questionnaires to tourists visiting the ecotourism locations studied. The technique used was
purposive sampling to select respondents who met certain criteria, namely tourists who
had experience in ecotourism activities and were relevant to the research objectives,
namely tourists who had visited Sanggar Beach, Tulungagung. Another criterias is that
tourists are aged >15 years or who can fill out and understand the questionnaire well so
that the calculation of the results is not too biased. The total sample to be interviewed and
filled out the questionnaire was 30 people in accordance with statistical rules because the
initial population size is not known with certainty. This number of samples is said to be
sufficient and in accordance with statistical rules which state that the minimum number of
samples that can explain the population is 30 (Memon et al., 2020). This is also in
accordance with Ahmed (2024) research, which states that purposive sampling is a non-
probability sampling method, meaning it does not involve randomization. Therefore, not all
subjects in the population have the same or known probability of selection. Furthermore,
this technique is used when researchers cannot reach the entire population or when
resources and time are limited.

2.2.2. Data Analysis

The data analysis used is quantitative and descriptive analysis. Quantitative analysis
through multiple linear regression and calculation of consumer surplus using Ms. Excel and
SPSS 23. In addition, tourist data analysis was carried out by grouping based on decision
tree criteria and principal component analysis (PCA) analysis using Orange Software.
Analysis by explaining the results of the research general conclusions obtained by
researchers based on the results of the study on the sample. Economic and social
characteristics are presented in the results to translate tourist responses to the main
valuation questions (Muharram, 2010). Factors that influence tourist visits are analyzed
using multiple linear regression (Adrianto, 2006). The variables considered to influence the
number of tourist visits to Sanggar Beach are travel costs, gender, age, income, education
and distance. The form of the equation is as follows:

Y=60+61X1+62X2+63X3+64X4+65X5+ 65X5+€i (1)
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Measurement of economic value is estimated from consumer surplus using the travel cost
method. The stages of the calculation analysis are as follows:

a. Estimating the demand function
b. Natural logarithm function transformation (Ln)
c. Determining the consumer surplus value and the economic value of tourism

Then, the calculation of consumer surplus is estimated based on the area under the
demand curve, which is calculated through the following steps:

P11
a. Calculating the area of different values under the demand curve: U = (b1+1] x (RQ) b1**

RQ

b. Calculating the average travel cost limit value: P = a Y/

Calculating the area of the curve below the limit price: R = P x RQ
d. Calculating the consumer surplus value CS=U —-R

e. Calculation of economic value EV = CS x Stotal population

3. Results and Discussion
3.1. Results

3.1.1. Tourist Characteristic in Sanggar Beach

Sanggar Beach is one of the turtle nesting beaches on the southern coast of Tulungagung
Regency. This situation has encouraged local communities to pay attention to the turtle
hatchery, both as an environmental conservation effort and as an ecotourism attraction.
Sanggar Beach has the potential to attract tourists since 2022. Besides its tranquil nature,
Sanggar Beach is also attractive for its beauty and private nature. During certain seasons,
tourists can participate in ecotourism activities such as releasing baby turtles. Although not
yet well-known, visitors are recorded not only as local but also as inter-regional tourists.
The characteristics of tourists at Sanggar Beach are shown in a decision tree visualization
that can explain the conditions of tourists who come. A decision tree model was developed
to analyze the relationship between variables that influence the final outcome (satisfaction
or preference score). The tree was constructed based on a sample of 30 respondents and
grouped the data using four main variables, namely travel costs, age, education, and
income (Figure 2).

27158
30 instances
Age
= 29 » 29
13106 6.5+t 08
22 instances 8 instances
Education Age
=12 =12 = 56 = 56
16+ 1.0 11101 70 £ 00 57109
10 instances 12 instances 5 instances 3 instances
Income Travel Cost
< 1000000 » 10000801 60000 > 160000
1.0+ 00 22114 13+t02 1.0+ 0.0
5 instances 5 instances 3 instances 9 instances

Figure 2. Decision-tree model illustrating the hierarchical effects of age, education, income, and
travel cost on the predicted response variable for 30 respondents. Source: Research (2025).
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The results of the decision tree show that the root node divides based on age,
distinguishing tourists aged 29 years or younger from those over 29 years of age. This initial
division resulted in a significant difference in the average score, with younger tourists (<29
years) having a lower average score (mean = 1.3 + 0.6), while older tourists (>29 years) had
a much higher average score (mean = 6.5 + 0.8). This shows that age is the main variable
affecting tourism demand. For tourists aged 29 years or younger, the next most important
factor is education. Those with <12 years of education (representing secondary education
and below) tend to score slightly higher (average = 1.6) than those with >12 years of
education or a bachelor's degree (average = 1.1), indicating a possible inverse relationship
between education and the target variable in this tourists subgroup in influencing tourism
demand. This figure demonstrates that age is the most influential explanatory factor, as
respondents above 29 years have markedly higher predicted values than younger
respondents

The subsequent breakdown based on income and travel expenses shows further
differences. Tourists with low education (<12 years of education) and those with an income
of £1,000,000.00 had the lowest scores (mean = 1.0), while those with an income above this
threshold but below 1,600,000 had higher mean scores (mean = 2.2). This indicates a
moderate positive relationship between income and outcomes, although the variance is
quite significant (£1.4). For tourists with a high level of education (>12 years), travel costs
are a distinguishing factor. Those who spend more than 160,000 consistently report the
lowest scores (average = 1.0). Meanwhile, those who spend less show slightly higher scores
(average = 1.3), indicating that cost sensitivity plays a role in shaping the results for this
group of tourists. Conversely, in the subgroup of tourists aged over 29, age remains the
main distinguishing factor. Tourists aged <56 years showed perfect satisfaction scores
(mean = 7.0), while those aged over 56 years showed slightly lower but still high scores
(mean = 5.7 £ 0.9). The pattern shows a strong positive relationship between increasing age
and higher satisfaction levels, with a slight decline after age 56. These results are worthy of
further evaluation in a larger sample considering that the sample in this study is quite
limited.

3.1.2. Travel Cost Analysis

Travel costs in this study are the total costs incurred by respondents during the trip from
the starting location to the Sanggar Beach and then back to the original location. The total
cost consists of transportation costs, consumption costs, parking costs and others (Figure
3).

Distribution of Tourist Travel Costs at Sanggar Beach

Parking L

- Others 27%
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=)

il
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o 1o 20 o 0
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Figure 3. Percentage distribution of tourist travel cost components at Sanggar Beach. Source:
Research (2025).

The figure presents how total visitor spending is allocated among consumption,
transportation, other expenses, and parking. Most visitors spend the most on consumption
while in the Sanggar Beach tourist area or 45%. Then 28% of it is transportation costs
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followed by other costs of 27% and finally parking costs of 0%. Although some tourists do
not spend the same amount. At Sanggar Beach there is a stall that provides consumption
for visitors to Sanggar Beach. Drink prices start from IDR 5,000.00 and food starts from IDR
10,000.00. If many tourists come from Tulungagung City itself so that they do not require
large transportation costs, then the largest expense should be consumption. Parking fees at
Sanggar Beach are not charged. Most tourists come with groups/families. Other costs here
include accommodation and motorbike rental. While mat rental and entrance tickets are
free of charge as long as visitors buy food and drinks beforehand.

3.1.3. Tourism Demand Model

Based on the previous travel cost analysis, a regression analysis was conducted to
determine the variables that affect the level of tourist visits to Sanggar Beach. The variables
analyzed include travel costs, gender, age, income, education and distance from home
(Table 1).

Table 1. Summary statistics of the regression model used to explain the variation in the dependent
variable based on 30 observations.

Model Summary

Regression Statistics Summary
Multiple R 0.90
R Square 0.80
Adjusted R Square 0.75
Standard Error 0.42
Observations 30

The table reports the model fit indicators, including Multiple R, R Square, Adjusted R
Square, and Standard Error.

The results of the multiple linear regression analysis show that the R square (R?) value is
0.90. The Adjusted R square value of 0.80. The number of respondent samples is 30 people
with a standard error of 0.42 or 42%. The model or equation for Sanggar Beach tourism
demand based on the variables considered to influence it is shown in Table 2.

Table 2. Estimated regression coefficients for factors associated with the level of visits.

Coefficients?®

Standardized

Model B Std. Error Coefficients Beta t Sig.

1 1.1590 2.8817 0.4022 0.402 0.6913
Intercept 1 0.0037 0.1487 -0.2250 0.050 0.9803
Travel Cost -0.3015 0.2489 -1.2069 1.206 0.2397
Age 1 0.6705 0.3288 2.0394 2.034 0.0500
Income 1 0.1466 0.1747 0.8391 0.891 0.4097
Education 1 -0.5611 0.4851 -1.1568 0.252 0.2592
Distance 1 -0.3070 0.1918 -1.6005 0.123 0.1231

a Dependent Variable: Level of Visits

The table summarizes the direction, magnitude, and statistical significance of the
relationships between travel cost, age, income, education, distance, and the dependent
variable. The key message highlighted by this table is that age shows the most prominent
positive contribution to the model and is the closest to statistical significance, whereas the
other variables do not show statistically significant effects at the conventional level.

The resulting Sanggar Beach tourism demand equation is as follows:
Y =1.1590-0.0037c — 0.3015g + 0.6705a + 0.1466i — 0.5611e — 0.3070d
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The variables used in this analysis are defined as follows: Y represents the number of visits
(times); ¢ denotes travel cost (rupiahs); g refers to gender, expressed as a dummy variable
(1 = male, 2 = female); a indicates age (years); i represents income (rupiahs); e denotes
education level (years); and d indicates the distance from home to the study location
(kilometers).

The level of visits if there is no influence from the variables that have been determined has
a constant value of 1.1590. The coefficient value of the travel cost variable is -0.0037,
meaning that every increase in travel costs by one unit will decrease the level of visits by
0.0037 and vice versa. The coefficient value of the gender variable is -0.3015, meaning that
every increase in gender by one unit will decrease the level of visits by 0.3015 and vice
versa. The regression analysis of the gender variable uses a dummy variable where 1: male
and 2: female. So male visitors will visit Sanggar Beach more than female visitors. The
coefficient value of the age variable is 0.6705, meaning that every increase in age by one
unit will increase the level of visits by 0.6705 and vice versa. The coefficient value of the
income variable is 0.1466, meaning that every increase in age by one unit will increase the
level of visits by 0.1466 and vice versa. The coefficient value of the education variable is -
0.5611, meaning that every increase in the level of education by one unit will decrease the
level of visits by 0.5611 and vice versa. The higher the level of education, for example at the
S1 level (12 years), the lower the level of visits to Sanggar Beach. The coefficient value of
the home distance variable is -0.3070, meaning that every increase in the distance from
home by one unit will decrease the level of visits by 0.3070 and vice versa.

3.1.4. Principal Component Analysis

Figure 4 illustrates the scree plot of the proportion of variance explained by each principal
component (red line) alongside the cumulative variance explained (green line).

cumulatfve variance

/
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i
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3 4 5 @ 7 g
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Figure 4. Scree plot showing the proportion of variance explained by each principal component and
the cumulative variance obtained from the principal component analysis (PCA). Source: Research
(2025).

The red line represents the variance contributed by each individual component, while the
green line indicates the cumulative variance across components. The main finding
highlighted by this figure is that the first two principal components explain 73.9% of the
total variance, indicating that these two components are sufficient to capture most of the
information contained in the original variables. The first principal component (PC1/travel
cost) accounts for approximately 46.9% of the total variance, while the second component
(PC2/age) contributes a further 26.8%. Collectively, these two components capture
approximately 73.9% of the total variance in the dataset.
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3.1.5. Consumer Surplus Analysis

Consumer surplus analysis calculating the economic value of tourism resources is an
estimate of the value calculation that has not been paid by tourists outside the total travel
costs that they have spent while touring at a tourist location. The stages of calculating
consumer surplus to estimate the total economic value of Sanggar Beach resources utilized
for tourism activities are as follows:

a. Calculating the area of different values under the demand curve

b. The calculation of the U value (utility) is by calculating the area of value that is under
the resulting demand curve (Figure 5). The U value is obtained by the following
calculation: U = (bo/(b1+1)) x (RQ) bi+1 = 65.1402

2E+03
1E+03
1E+03
1E+03
8E+02
6E+02 y = 6.0976x27027
4E+02
2E+02

\®...
¢ 9.0.000 006000000000

0 0.5 1 15 2 2.5 3

OE+00

Figure 5. Consumer surplus curve estimated from the travel cost demand function for visits to
Sanggar Beach. Source: Research (2025).

The figure shows the inverse relationship between travel cost and visitation demand, where
the shaded area under the curve represents the estimated consumer surplus obtained by
visitors. The main finding highlighted by this figure is that demand decreases sharply as
travel cost increases, indicating that visitors are sensitive to higher travel expenses and that
the economic benefit received by tourists is concentrated at relatively low travel costs.

RQ

c. Calculating the average travel cost limit value: P = a 1 =0.4162
d. Calculating the area of the curve below the limit price: R =P x RQ =1.1237
e. Calculating the consumer surplus value CS=U —R = 64,016.5

Calculation of economic value NE = CS x Stotal population = 18,064,987,438.00 ~
Rp18,064,987,438.00.

3.2. Discussion

To begin the discussion regarding the economic value of coastal resources at Sanggar
Beach, we start with an analysis of tourist characteristics. This is important considering the
characteristics of tourists, which are then used in the analysis of tourism demand and
consumer surplus. The analysis of tourist characteristics in this study was conducted using a
decision tree. Decision tree analysis is used to analyze and explore factors that influence
tourism behavior and demand. This method is used to identify different visitor segments
based on important demographic and socio-economic variables (Tajtakova, 2009). Decision
Trees systematically divide datasets based on attributes such as travel costs, age,
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education, and income. This is useful for classifying tourist characteristics. This approach
not only provides a hierarchy of the importance of these factors, but also facilitates policy
recommendations that are expected to improve the tourist experience in ecotourism
activities (Keller and Gauster, 2021). Among the many factors that influence tourism
consumption behavior, age is a factor that can encompass all visitors and has clear
characteristics that are consistent with tourism consumption behavior, which has the most
significant influence (Chen and Pan, 2017). Overall, the decision tree shows age as the main
predictor, followed by education, income, and travel costs in shaping the outcome variable.
These results indicate the complex behavior of tourist subgroups, especially among young
tourists, where socioeconomic factors such as income and travel costs significantly
influence responses. Phan et al. (2025) says that in addition, the impact of travel-related
and socio-economic factors on expenditure elasticity provides a holistic understanding of
tourist behavior. In contrast, older individuals demonstrate consistently higher outcome
levels regardless of economic variables, potentially indicating greater stability, satisfaction,
or resilience with age. older individuals consistently demonstrate higher levels of outcomes
regardless of economic variables, potentially indicating greater stability, satisfaction, or
resilience as they age. The travel characteristics and motivations of seniors vary widely.
These differences can be seen in the types of food, accommodations, purchasing behavior,
and types of tourist attractions and entertainment (Alen et al., 2016).

The study used the travel cost method, which is a method used to assume the value of a
tourist attraction by considering the aspect of travel costs incurred by each visitor
(Adrianto, 2006). Most visitors spend the most on consumption while in the Sanggar Beach
tourist area or 45%. In general, the total travel costs of Sanggar Beach tourists are not too
large. This condition will usually be in line with the conditions and popularity of tourist
locations that have not yet developed greatly (Woo, 2019). Based on the previous travel
cost analysis, a regression analysis was conducted to determine the variables that affect the
level of tourist visits to Sanggar Beach. The results of the multiple linear regression analysis
show that the R square (R?) value is 0.90. This value indicates that the model or equation
obtained is trusted within 90%. The Adjusted R square value of 0.80 indicates that the
model or equation obtained is able to explain field conditions by 80%, the remaining 20% is
explained by other variables outside those studied. The number of respondent samples is
30 people with a standard error of 0.42 or 42%. The coefficient of determination (R?) value,
which represents the amount of variance in an endogenous construct explained by all
related variables, indicates the combined effect of the exogenous latent variables. An R2
value exceeding 0.67 (0.90) indicates a high level of predictive accuracy (Sukrana et al.,
2025).

The demand model for Sanggar Beach marine tourism shows that the number of visits is
influenced by travel costs, gender, age, education, income and distance from home. The
variable that significantly affects the level of visits is age where the p-value is <0.0500. This
means that this variable significantly influences the decision to visit Sanggar Beach tourists.
In addition, the level of visits can also be influenced by gender, origin and travel time but it
is very dependent on the location of each tourist destination and the condition of the
tourists (Mazaya et al., 2023).

Then, to find out the most influential parameters, a PCA analysis was carried out. The
Principal Component Analysis (PCA) was conducted to reduce the dimensionality of the
dataset while preserving as much variance as possible (Greenacre et al., 2022). This
substantial proportion indicates that the first two principal components adequately
represent the underlying data structure, justifying their selection for dimensionality
reduction and subsequent analysis. This means that travel cost and age are likely the two
original features contributing the most variance, even though they are not statistically
significant. Beyond the second principal component, each additional component
contributes only marginally to the overall variance, with diminishing returns. The third and
fourth components explain much smaller amounts of variance (approximately 12% and 6%,
respectively), and the cumulative variance curve begins to flatten. The elbow illustrates the
boundary of the two principal components used in further analysis (Cattell, 2010). In
summary, the PCA results show that the two main components, namely age and income,
sufficiently explain 74% of the total variance. This reduction not only simplifies the data
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structure but also mitigates noise, potentially improving the performance and
interpretability of subsequent analytical models (Acharya and Analytics, 2024).

Consumer surplus analysis is an economic approach to describe the indirect economic value
of the resources that utilized as a tourism destination. The consumer surplus value of
Sanggar Beach tourists is IDR 64,016.00 per individual tourist. Based on Indonesian Central
Bureau of Statistics (BPS) data 2025, the total number of tourists to Tulungagung Regency
was 1,763,718, with 16% visiting beaches across 25 destinations. Based on this calculation,
the estimated economic value of Sanggar Beach is IDR 18,064,987,438.00 per year. This
value is used as an approach to estimate the indirect economic value of the use of
ecosystem services as a tourist destination. The economic value of a resource analyzed
based on tourism demand is indirectly related to the quantity and quality of the resource
(Mazaya et al., 2019). By knowing the indirect economic value, management
recommendations can be formulated. One of which is by considering the entrance fee to
the area and the strategy for developing conservation-based tourism areas as well as
calculating incentives for conservation efforts. The development of the tourism sector,
especially marine tourism, is one of the leading maritime sectors in the national economy
that needs to be developed (Leiwakabessy et al., 2024).

4. Conclusions

This study demonstrates the importance of estimating the indirect economic value of
coastal resources as an indicator of ecotourism sustainability, using Sanggar Beach in
Tulungagung as a case study. The results of the decision tree analysis show that age,
education, income, and travel costs significantly affect visitor satisfaction and behavior.
Older visitors tend to show higher levels of satisfaction. On the other hand, younger
individuals are more sensitive to economic and educational factors, highlighting the need
for targeted management strategies. Principal Component Analysis (PCA) shows that the
first two principal components, namely age and income, capture more than 74% of the total
variance. This reduction facilitates more efficient interpretation and informed policy
decisions. Consumer surplus analysis yields an indirect economic value of IDR 64,016.00 per
tourist, resulting in a total annual economic value of approximately IDR 18,064,987,438.00
per year. This value represents the non-market benefits obtained by tourists and reflects
the potential of Sanggar Beach to contribute sustainably to the local economy. The value
tends to be small because the utilization of Sanggar Beach has not been maximized. Overall,
the study provides empirical evidence supporting the integration of economic valuation
into coastal resource management. It underscores the necessity of balancing ecological
preservation with economic utilization to achieve long-term ecotourism sustainability. The
results are expected to inform local government policies and tourism development
strategies that prioritize both conservation and community welfare.
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