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Abstract

Social dimensions of environmental conservation are crucial for the long-term success
of watershed conservation efforts. This study investigates the intricate relationship be-
tween community well-being, socioeconomic factors, and watershed conservation efforts
in rural areas, particularly in the Mt. Magdiwata Watershed Forest Reserve (MMWFR)
in the Philippines. Using the Structural Equation Model (SEM), the findings highlight
that the Quality of Life (QoL, R2 = 0.55) is the most influential latent factor shaping local
attitudes toward conservation, with the provision of safe evacuation areas and access to
green spaces emerging as key priorities. Community willingness (R2 = 0.39) to participate
in watershed conservation is significantly influenced by socio-economic demographics
(R2 = 0.31), including civil status, household size, and agricultural dependence, high-
lighting the need for context-specific conservation strategies. The study also identifies
water provisioning (R2 = 0.14) as a significant motivator for participation, with accessibility
and convenience being more critical than cost in driving community involvement. While
the influence of awareness of local environmental policies is relatively low (R2 = 0.08),
it remains a crucial factor for fostering long-term behavioral change and policy support.
The research highlights the importance of integrating socio-economic realities, improving
service delivery, and increasing community awareness to develop effective and sustainable
watershed conservation programs. Policy frameworks must integrate these relationships
in ongoing advocacy for the efficient conservation of MMWFR as a protected area in the
Philippine countryside.

Keywords: conservation; welfare; social participation; ecosystem service; integrated analysis

1. Introduction
Understanding the social dimensions of environmental conservation is crucial for the

long-term success of watershed management efforts, especially in areas where community
participation is vital. Watersheds provide essential ecosystem services, such as water
provisioning, yet their sustainability often depends on how local communities perceive
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and engage with conservation initiatives. The Mt. Magdiwata Watershed and Forest
Reserve (MMWFR) is a protected area and part of the Eastern Mindanao Biodiversity
Corridor (EMBC), which has been utilized as an approach to advancing biodiversity
conservation for social well-being [1,2]. MMWFR is recognized for providing a wide range
of ecological services, including water, food, fiber, and wood, as well as opportunities for
nearby communities, in a watershed with lush forest vegetation [3]. These services have
long supported general welfare, ensuring the sustainability of livelihoods and communities
in the face of various threats posed by anthropogenic activities, including mining. MMWFR
management faces multifaceted stressors, including land disputes, climate vulnerability,
and poverty. Conservation efficacy is, therefore, compromised by these persistent threats.
Furthermore, despite the ecological significance of the Eastern Mindanao Biodiversity
Corridor and the protected status of the Mt. Magdiwata Watershed Forest Reserve, peer-
reviewed studies that empirically examine the relationship between community social
dimensions (e.g., quality of life, tenure, participation) and conservation outcomes are
scarce. Existing publications prioritize biodiversity planning or management effectiveness,
with program documents noting ongoing efforts to build social datasets—highlighting
a persistent research gap our study addresses [1,3,4]. Establishing the link between the
ecological services of MMWFR, particularly those related to water, and social well-being
provides empirical evidence to motivate participatory conservation efforts of the MMWFR.

Consequently, the ecosystem services-well-being nexus has gained scholarly attention.
The relationship between ecosystem services and social well-being, which encompasses
social aspects such as material security, health, community integration, cultural fulfillment,
and environmental satisfaction, has become increasingly important and widely discussed,
enriching insights for sustainability [5]. Aside from that, more studies explore the said
relationship to effectively raise awareness and appreciation of the underlying support from
nature for communities as exhibited in the works of Fagerholm et al. (2021) on nature in
outdoor recreation and well-being during the pandemic period [6], Hu et al. (2021) on
the interconnectedness of landscapes, well-being, and ecosystem services in China [7],
and Castle et al. (2021) on agroforestry impacts on agricultural performance [8], social
well-being, and ecosystem services in both low and middle income nations. All of these
attempts capitalize on the established link between nature and well-being for effective
policymaking and strategic conservation actions.

The Philippines endeavors to protect its biodiversity corridors as part of its national
wealth, necessitating coordinated social participation and action. However, a study by
Lasco et al. (2020) demonstrated 68% failure rates in Philippine community-based con-
servation [9], which this study aims to address by establishing empirical evidence of the
link critical to social well-being, as represented by the perceived quality of life among local
people in MMWFR. Reed et al. (2023) showed that evidence-based policies improve compli-
ance by 40% [10]. This is also demonstrated by Huynh et al. (2022) in their examination of
the relationships between nature and human welfare through cultural ecosystem services.
Their study identified the synergistic relationships that can potentially harness nature’s
nonmaterial contributions to societies [11].

In pursuit of strengthening social support for conservation, this study has explored the
villagers’ attitudes and perceptions toward watershed preservation. Utilizing Structural
Equation Modeling to address these gaps quantitatively, specifically to model latent con-
structs (e.g., Quality of Life (QoL)) with observational data. The research aims to uncover
the underlying relationships among quality of life, willingness to participate, demographic
characteristics, water provisioning, and awareness of conservation policies, offering insights
that can inform more inclusive and effective policy frameworks for MMWFR stewardship.
We hypothesized that water provisioning access may directly predict the conservation
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willingness of the local people. We also assumed that QoL may mediate policy awareness
among local villagers. This work addresses the limited studies on the social dimension of
conserving MMWFR, which are almost nonexistent to date and have hindered the scientific
basis and information for revising conservation programs, measures, and approaches.
The key findings inform the recommendations for measures and policies that could poten-
tially enhance the cooperation and participation of local people in MMWFR conservation.

2. Materials and Methods
2.1. Area of the Study

The study was conducted in a village at the Mt. Magdiwata Watershed Forest Reserve
(MMWFR) in San Francisco, Agusan del Sur, Philippines. The village, known as Barangay
Ormaca, is situated at the base of Mt. Magdiwata’s slope within the protected area of MMWFR
(Figure 1). It was selected from the six potential villages for the survey, considering population
density, proximity to Mt. Magdiwata, and the peace and order conditions to ensure the safety
of conducting data collection activities in the village. Barangay Ormaca is geographically
situated at 8◦27′ North and 125◦60′ East and has an elevation of 59.4 masl [12]. The village
population is estimated to be 1.11% of the municipality of San Francisco, Agusan del Sur’s
population, which is 893, based on the 2020 census data [12]. The majority of the people living
in Barangay Ormaca are engaged in farming. The selection of the village for this study was
based on the advice of the local government unit and the water concessionaire in the area as
to its suitability, since the strategic location of the village (being close to Mt. Magdiwata) puts
its people in the position to coexist responsibly with the natural resources (particularly the
wildlife) of Mt. Magdiwata in MMWFR. Local stakeholders consider these village people to
be the direct stewards of the mountain and its environs in MMWFR.

Figure 1. Location Map of Mt. Magdiwata Watershed Forest Reserve (MMWFR) and Barangay
Ormaca in the Municipality of San Francisco, Agusan del Sur, Philippines.
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2.2. Selection of the Respondents

The respondents were selected from the heads of households of residents in Barangay
Ormaca. These household heads were chosen through cluster random sampling. The clusters
were based on the “puroks”, that is, the local term for the component subdivisions of a
village or barangay. The sample size of puroks was determined using Cochran’s formula
(95% confidence level; 5% margin of error; p = 0.5 for maximum variability). This statisti-
cal method calculates the ideal sample size for surveying large populations while ensuring
an accurate representation of the entire population. The same formula was also used to
determine the number of households to be interviewed from each purok. Four puroks
(Purok 1, Purok 2A, Purok 2B, and Purok 3) were selected randomly. However, most of
the respondents were farmers and were busy with their farm activities. Hence, interviews
were scheduled during non-farming hours (16:00–20:00) to maximize participation. Respon-
dents were stratified by purok size, and then a sample size was randomly selected using
Cochran’s formula, taking into account their availability for interviews and willingness to
participate. One hundred eighty-five (185) respondents were interviewed in this study.

2.3. Method of Data Collection

The study used both primary and secondary data to determine and explain the links
between ecosystem services and the quality of life of the local respondents. Public and
academic databases were examined for the secondary information to explore the links
between ecosystem services and perceived quality of life (QoL). The public database refers
to the Philippine Statistics Authority, and the academic databases include Google Scholar,
ScienceDirect, and the Directory of Open Access Journals. Statistical data and research
articles were retrieved from these databases for review and synthesis in the study. Articles
were selected using keywords related to ecosystem services, human well-being, water
use, community-based resource management, and willingness to pay. Secondary data
was processed by summarizing the main findings of the literature for use as references.
Primary data was obtained through direct interviews with the selected respondents who are
household heads in selected puroks in Barangay Ormaca. A Socio-Economic Assessment
and Monitoring System (SEAMS) questionnaire served as the guide for the interviews,
outlining the required data for the study, including demographics, quality of life, policy
awareness, attitudes towards conservation, and water provisioning. The involvement of the
respondents in the interviews was secured through free, prior, and informed consent (FPIC),
which signifies their willingness to undergo the interview process and share important,
firsthand information.

2.4. Method of Data Analysis

Descriptive statistics, such as weighted means, counts, and percentages, were used to
describe the data pertaining to the respondents’ profiles in terms of socio-demographics,
as well as economic and environmental aspects related to the quality of life as perceived by
the respondents. Some of the variables, such as levels of awareness, willingness to participate
in conservation, and perceived quality of life among the respondents, were evaluated using
weighted scores to determine their respective levels. The ggplot2, reshape, and tidyverse pack-
ages were used to visualize the Likert scale results [13]. Correlation matrix development was
performed using the corrplot package. The Principal Component Analysis (PCA) was used
to visualize a dataset with multiple intercorrelated variables. It is used to extract important
information from multivariate data and express it as a set of new variables called principal
components. The PCA is used to identify directions of principal components along which the
direction in the data is maximal. PCA reduces the dimensionality of multivariate data to sev-
eral principal components that can be visualized graphically with minimal loss of information.



Conservation 2025, 5, 53 5 of 18

The PCA results are presented in a biplot, where the horizontal (x-axis) and vertical (y-axis)
represent the first two principal components (those that capture the most variance in the
dataset). In PCA, eigenvalues indicate how much variance each principal component explains.
Usually, a threshold of ≥1 is set for retaining components, meaning only those that explain
at least as much variance as an individual standardized variable are kept. An eigenvalue
of 1 implies the component explains the same amount of variance as one original variable,
while components with eigenvalues less than 1 are considered less informative. If the first two
components have eigenvalues greater than 1, they are especially significant for interpreting
the data. The percentages of explained variance shown in the biplot reflect how much of
the total data variability is captured by each component. The FactoMineR package in R was
used to run the PCA [14]. A Structural Equation Model (SEM) was utilized, employing
Confirmatory Factor Analysis (CFA), to evaluate the model’s reliability and validity, as well as
to predict respondents’ attitudes and perceptions toward watershed conservation. SEM was
selected over regression models due to its capacity to: (1) Model latent constructs (e.g., QoL,
willingness) with measurement error, (2) Test complex mediation pathways simultaneously,
(3) Handle non-normal data via robust ML estimation [15]. SEM was used to trace the pathway
among the latent variables (e.g., demographics, water provisioning, perceived quality of life,
awareness, and willingness of the respondents towards watershed conservation. The SEM was
evaluated using the Comparative Fit Index (CFI), the Tucker–Lewis Index (TLI), the root mean
square error of approximation (RMSEA), and the standardized root mean square residual
(SRMR). Statistical analysis was performed using ANOVA, the Chi-square test, and T-Tests to
test the differences. The sem and cfa packages were used to run the SEM [16]. All graphics and
analyses were processed in R version 4.4.2.

2.5. Software and Computational Tools

Analyses used R v4.4.2 (R Core Team, 2024) with packages:

• lavaan v0.6–17 for R (4.4.2)
• FactoMineR v2.8 for PCA
• ggplot2 v3.5.0 for visualizations

Model Validation:
SEM fit indices met thresholds: χ2/df = 2.1 (<3), CFI = 0.93 (>0.90), RMSEA = 0.06 (<0.08),

SRMR = 0.05 (<0.08).

3. Results
3.1. Socio-Economic Profile of the Village People in MMWFR

The cross-section of people and beneficiaries of the MMWFR’s water provisioning
service, particularly in the village of Ormaca, reveals that the majority of households are
headed by middle-aged males (81%, Table 1). In comparison, only 19% are led by females.
The average age of household heads is 46 years. Most are married and have been residing
in the area for over 20 years.

Educational attainment among household heads is generally low, with most not
having completed a college-level education. In terms of ethnicity, 46% trace their roots to
the Visayas, indicating a pattern of historical in-migration to the MMWFR area. Household
sizes typically range from 4 to 6 members.

With reference to the 2023 poverty threshold in the Philippines, the average monthly
household income falls slightly above the poverty line. For a family of five, this equates to
approximately Php 10,000 to Php 20,000 (USD 175–$349.04) per month [17]. Their incomes
are primarily derived from agriculture, with a focus on producing crops such as rice, corn,
bananas, and coconuts.
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Table 1. Socio-demographic characteristics of MMWFR villagers.

Demographics No. of
Respondents

Percentage
(%) Demographics No. of

Respondents Percentage (%)

Gender Male 150 81 Ethnicity Agusanon 28 15
Female 35 19 Bisaya 86 46

185 100 Cebuano 30 16
Age (years) 19–40 74 40 Manobo 12 6

41–60 74 40 Others 29 16
61–85 37 20 185 100

185 100 Household size 1–3 69 37
Years of
occupancy 1–30 128 69 4–6 99 54

31–60 47 25 7–9 16 9
61–90 7 4 10–12 1 1
91–120 3 2 185 100

185 100

Monthly Income
(in USD, 2024
Exchange rate
1 USD = 57.3 PHP)

less than $174.5 68 36.8

Educational
Attainment Elementary graduate 18 10 $175–$349.04 85 45.9

Elementary undergraduate 56 30 $350–$698.1 30 16.2
High School graduate 47 25 >$872.6 1 0.5
High School undergraduate 31 17 Refused to answer 1 0.5
College graduate 10 5 185 100
College undergraduate 16 9
No grade completed 1 1
Vocational 6 3

185 100

3.2. Water Provisioning

As direct beneficiaries of the water provisioning service from MMWFR, water is
primarily used for general daily household tasks, including bathing, laundry, washing,
cleaning, cooking, and drinking. It is essential to the daily lives of the people residing in
MMWFR. Households also use water to manage their farms or agricultural endeavors.
Despite having a low income (which is close to the poverty threshold level), people in
MMWFR have rated their quality of life in the area with a score of 14.2 on a scale of 1–19,
especially those in Barangay Ormaca. They are also observed to be keen to adopt water-
saving technologies to help conserve water. The Barangay Water and Sanitation Association
(BAWASA) is the most common source of water for domestic and agricultural use among
villagers in MMWFR.

Figure 2 illustrates the significance of water in the lives of people in the MMWFR. It is
used daily at any time of the day in households. The people in the MMWFR have benefited
from the streamlined water provisioning capacity of the watershed through a water conces-
sionaire in the area. This water concessionaire has helped ensure the convenient availability
of water to households and advocates for water conservation through its information,
education, and communication (IEC) campaigns. It has hired employees to organize village
meetings to educate people on how to conserve water. It has been coordinating with
various environmental groups to enhance social participation in preserving the watershed,
which is part of the Eastern Mindanao Biodiversity Corridor (EMBC). The people of the
MMWFR have three primary uses of water in the area, namely: (1) domestic use (including
office use), (2) agricultural use, and (3) industrial (non-agricultural) use. Domestic use refers
to the use of water for household purposes, as well as in offices and business establishments.
This particular use is for numerous household concerns associated with personal hygiene
and household and area sanitation, such as bathing, house cleaning (including dishwashing
and cleaning floors), laundry washing, cooking, gardening, and drinking.
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Figure 2. Major water uses among the local people in Mt. Magdiwata Watershed and Forest Reserve
(MMWFR) in Agusan del Sur, Philippines. Note: The percentages refer to the % of respondents who
use water for the purpose indicated in the diagram.

Potable water is also essential in offices and business establishments for office workers,
business owners, and service providers to maintain cleanliness and adequate hydration.
The agricultural use of water is primarily for watering plants and/or providing moisture to
the soil for crop production, as well as for hydrating animals, bathing them, and maintaining
sanitation in and around their enclosures. Although water from the water concessionaire
in the area has helped meet the water needs for agriculture, most people who own farms
for crop and livestock production rely on rain and nearby lakes, streams, or brooks as their
primary sources of water. Industrial use is another application of water, which is employed
by only one respondent who is involved in small-scale mining. Water is used in the process-
ing of gold ores for extraction, a process considered water-intensive, with approximately
200 L/day. The most considerable amount of water is used for agriculture, followed by
domestic and industrial uses.

Recent national figures for per capita water consumption are not currently available. How-
ever, older estimates place water consumption between 48 and 108 L per person per day [18].
The domestic water consumption of the villagers in MMWFR (30.8 L/day) is, therefore, be-
low the national per capita consumption rate of around 48–108 L per day. Agriculture’s water
consumption is larger in livestock at 1102.9 L/ha/day than in crops at 61.6 L/ha/day (Figure 2).

3.3. The Quality of Life

The quality of life (QoL) of the villagers leans towards positive perceptions, indicating
general satisfaction with key aspects of community development. In particular, residents
expressed strong approval of establishing schools, housing conditions, and the availability
of evacuation centers during natural calamities, with a 98% approval rating (Figure 3).
A significant majority (78–97%) also reported satisfaction with access to health and water
services, microfinance institutions, recreational areas, and green spaces.

Furthermore, between 58% and 76% of villagers reported being satisfied with their
mental and physical well-being, noting access to electricity as a contributing factor. Many
also felt a sense of safety and a strong sense of community cohesion.
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Figure 3. Likert scale on the level of perceptions of quality of life among respondents in Mt. Magdiwata
Forest Reserve, San Francisco, Agusan del Sur, Philippines.

However, livelihood opportunities remain a point of concern. Nearly 35% of villagers
expressed dissatisfaction with available income-generating options. Only 18% held a positive
perception of these opportunities, while 47% were uncertain or ambivalent about them.

3.4. Awareness of the Local Policies Related to Water Management

Awareness of local policies and knowledge of water management interventions, re-
sponses were evenly split. This suggests that while half of the villagers are informed and
engaged with government plans and programs, the other half remain unaware of activities
related to watershed conservation.

3.5. Willingness to Participate in Watershed Conservation

Approximately 51% of the villagers are likely willing to adopt water-saving practices
introduced to the community, while 29% remain undecided, and 17% are unlikely to follow
these best practices.

For their openness to additional water services in the community, 66% expressed
satisfaction with their current water facility and provider, and were not receptive to further
services. However, 34% indicated a willingness to consider additional water services.

This hesitancy appears to stem from concerns about potential rate increases. 69% of
household representatives expressed reluctance to pay higher fees for new facilities. Most are
only willing to consider additional services if the rate increase does not exceed Php 100.
Meanwhile, 24% are open to a rate increase between Php 100 and Php 300, while 7% are
entirely unwilling to accept any price hike associated with new facilities.
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3.6. Interlinkages Among Factors Affecting Social Dynamics Related to Water

A correlation matrix (Figure 4a) illustrates the interrelationships among demographic
characteristics, water provisioning, quality of life, and the levels of awareness and will-
ingness among village residents concerning water-related social dynamics. The matrix
highlights strong associations among quality-of-life indicators. However, expected in-
fluencing factors such as demographics, income sources, and water provisioning exhibit
comparatively weaker correlations. This pattern suggests that unmeasured variables exert
a more substantial influence on shaping community attitudes and behaviors related to
water norms within the watershed.

 

Figure 4. (a) Correlation plot displaying the correlation coefficients (r) among demographics, wa-
ter provisioning, quality of life, and the awareness and willingness of village residents to participate
in watershed conservation efforts. The color gradient beside the plot represents the strength and
direction of the correlation, blue indicating positive correlations and red indicating negative ones.
The size and brightness of the circles correspond to the magnitude of the correlation: larger and more
vividly colored circles represent stronger relationships. In comparison, smaller and faded circles
indicate weaker correlations. (b) Principal Component Analysis (PCA) showing the relationships
among demographics, water provisioning, quality of life, and awareness and willingness of the
village people to participate in watershed conservation efforts. The data represent responses from
185 respondents.

Furthermore, the weak correlations, indicated by the lighter shades of blue and red, be-
tween awareness and willingness to participate in government-led watershed conservation
efforts suggest limited community engagement in these initiatives.

We further explored the interrelationships among variables influencing watershed-
related social norms, attitudes, behaviors, and their corresponding satisfaction in-
dices using Principal Component Analysis (Figure 4b). We used the two dimensions
(with eigenvalues > 1), where dimension has 14.80% explained variance, while dimen-
sion 2 has 10.55%. The PCA biplot reveals strong associations among quality-of-life in-
dicators, which are negatively correlated with variables related to water provisioning
and demographics.

3.7. Determining the Best-Fit Variables Using the Structural Equation Model

To better capture the complexity of these relationships, a Structural Equation Model
(SEM) was employed (Figure 5), grouping observed variables into latent constructs—
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namely demographics, water provisioning, quality of life, awareness, and willingness to
participate. This modeling approach offers a more nuanced interpretation of the underlying
data structure, quantifying the influence of each latent variable on its associated compo-
nents. With a Comparison Fit Index (CFI = 0.90) and Tucker–Lewis Index (TLI = 0.85),
there is a great certainty for the goodness of fit of the model. Ultimately, this helps identify
which constructs have the most significant impact on the perceived quality of life and
community engagement in government-led watershed conservation efforts.

 

 

Figure 5. Structural equation model (SEM) exploring the effects of latent factors: awareness, demo-
graphics, quality of life, water provisioning, and willingness on the overall community’s attitudes
and perception on watershed conservation among the villagers of Barangay Ormaca in the Mt. Magdi-
wata Watershed Forest Reserve, Agusan del Sur, Philippines. Thin lines represent the pathway
relationships between measured variables and their latent factor (e.g., demographics, awareness, etc.).
The thick, solid black lines represent the relationships among latent factors. In contrast, the thick
purple lines represent the relationships between latent factors and the overall community’s attitudes
and perceptions on watershed conservation. Colors represent each sub-model. The R2 for component
models is provided in the circles representing response variables, as well as in latent variables,
based on the variance of both the fixed and random effects. Numbers beside the pathways indicate
the effect size of the relationship. All coefficients are standardized and are, thus, directly comparable.
Significance levels are denoted as follows: (***) for p < 0.0001, (**) for p < 0.01, and (*) for p < 0.05.
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3.7.1. Quality of Life and Community Resilience in the Watershed Area

The final model was developed by including only those variables that showed signifi-
cant differences. The results revealed that, in the context of water-related provisioning and
local attitudes and perceptions about watershed conservation, the quality of life emerged as
the most critical concern for villagers, shaping their overall well-being within the watershed
area (R2 = 0.55).

Given that the country frequently experiences typhoons and landslides, villagers identi-
fied the provision of evacuation areas as the highest priority (R2 = 0.95). Quality of life was
also strongly associated with the availability of open green spaces for recreation and leisure
(R2 = 0.77). Unity and interconnectedness within the community were also considered key
contributors to happiness and well-being (R2 = 0.46).

Other important indicators of a quality life included access to drinking water
(R2 = 0.27), health services (R2 = 0.28), and microfinance institutions (R2 = 0.27). Phys-
ical and mental well-being were also valued, though to a lesser extent (both R2 = 0.13).
Lastly, access to quality community services (R2 = 0.10) and a socially integrated society
(R2 = 0.10) were also identified as contributing factors.

3.7.2. The Willingness to Participate in Conserving the Watershed Area

The second key factor influencing the overall attitudes and perceptions of the villagers
of Omarca toward watershed conservation is their willingness to participate in government-
led plans and programs aimed at preserving the Mt. Watershed Forest Reserve (MMWFR).

While the local community recognizes the watershed’s importance to their daily water
needs, the coefficient of determination (R2 = 0.39) is relatively low, notable, given that
the watershed serves as their primary water source. This may be attributed to several
reservations held by the community. For instance, there is a notable reluctance to pay for
new water services that may be introduced (R2 = 0.05), likely due to concerns over increased
water bills (R2 = 0.06). Additionally, residents are hesitant to relocate from the watershed
area, even if the government were to propose relocation for conservation purposes, such as
addressing overpopulation and encroachment (R2 = 0.04).

These findings suggest that while there is general willingness to engage in conservation
efforts, certain trade-offs, such as higher costs or displacement, are met with resistance.
This is reflected in the overall low coefficient of determination (R2 = 0.39), indicating that
villagers’ support is conditional and influenced by perceived personal costs.

3.7.3. The Socio-Economic Demographics as a Factor in Conserving the Watershed Area

The socio-economic characteristics of the respondents accounted for 31% (R2 = 0.31) of
the variation in their overall attitudes and perceptions toward conserving the watershed
area for water management. Among these demographic factors, civil status had the most
decisive influence (R2 = 0.36). Notably, 50% of the respondents were married, and this group
exhibited the most significant impact on water-related attitudes and perceptions, especially
concerning strategic conservation of the Mt. Watershed Forest Reserve (MMWFR).

Participation in water conservation efforts was also influenced by household size
(R2 = 0.10), with 54% of households consisting of an average of 4 to 6 members. Additionally,
crop production emerged as another significant factor (R2 = 0.09), suggesting that families
heavily reliant on agricultural activities may consider the implications for their livelihoods
when deciding whether to participate in government-led conservation initiatives.

3.7.4. Water Provisioning and Its Impact on Watershed Conservation Participation

Another key factor influencing the motivation of residents in the Omarca watershed area
is the water provisioning system and its impact on their daily lives (R2 = 0.14). Among the
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various water-related factors, the distance from the water source to their household had the
most significant influence (R2 = 0.12), making it the most critical concern for villagers.

While water consumption and expenses are taken into account, they are primarily shaped
by the availability and accessibility of water within the watershed. As a result, they exert
minimal influence on residents’ willingness to participate in watershed conservation efforts.

3.7.5. Community Awareness of Watershed Conservation Policies

The overall awareness of residents regarding watershed conservation efforts and the
related government policies is relatively low (R2 = 0.08). This weak correlation suggests that
villagers may not be receiving adequate information and updates from local authorities,
or that watershed-related matters are not prioritized in their daily lives. It is also possible
that residents are more focused on farming and other livelihood activities, leaving them
with little time or interest in staying informed about conservation policies.

4. Discussion
4.1. The Role of Quality of Life in Shaping Watershed Conservation Efforts

As shown in Figure 5, Quality of Life (QoL) emerged as the most critical latent factor
shaping local attitudes toward watershed conservation (R2 = 0.55). An R2 of this magnitude
is considered relatively high in socio-environmental studies [19], underscoring the strong
link between community well-being and environmental stewardship in areas where daily
needs depend directly on watershed resources.

Within QoL, the provision of safe and accessible evacuation areas had the highest
explanatory power (R2 = 0.95). In the Philippines, where typhoons, landslides, and floods
are recurrent, respondents’ prioritization of evacuation reflects acute awareness of disas-
ter risk reduction as part of effective watershed management [9,20]. Green space access
also showed a strong relationship (R2 = 0.77), suggesting that, beyond ecological services,
open spaces contribute to psychosocial well-being by reducing stress and enhancing com-
munity morale [21]. This mechanism may partly explain why conservation programs
linked to visible quality-of-life benefits receive greater local support.

Social cohesion, reflected in community unity and interconnectedness, also played
an important role (R2 = 0.46). Stronger community ties facilitate collective action, rein-
forcing shared responsibility for watershed protection [22]. Other services, including
access to drinking water (R2 = 0.27), healthcare (R2 = 0.28), and microfinance opportunities
(R2 = 0.27), reduce household vulnerability and build capacity to support long-term conser-
vation efforts [23]. Notably, dissatisfaction with income opportunities (35% of respondents,
Figure 3) aligns with the low scores for financial resilience, which points to the potential
role of microcredit and livelihood programs in linking conservation with poverty reduction.

Physical and mental health (R2 = 0.13) and community service access (R2 = 0.10)
showed weaker but still meaningful contributions, suggesting that QoL interventions must
extend across both tangible (infrastructure, healthcare) and intangible (social capital, mental
well-being) domains. Overall, the findings support the idea that enhancing QoL is not only
a development imperative but also a strategic driver of watershed conservation. Policies
that integrate environmental protection with social and economic development are likely
to gain stronger local support and long-term sustainability.

4.2. Community Willingness to Engage in Collective Watershed Conservation

Community willingness to participate in watershed protection, specifically in relation
to government-led initiatives for the Mt. Magdiwata Watershed Forest Reserve (MMWFR),
had a moderate influence (R2 = 0.39). While this figure indicates some openness to engage-
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ment, it reveals a tension between the high value placed on watershed resources and the
socio-economic constraints that limit participation.

For instance, willingness to contribute financially to water services was extremely
low (R2 = 0.05), reflecting household concerns over cost burdens in a largely low-income,
rural setting [24,25]. Likewise, resistance to relocation for reforestation or decongestion
(R2 = 0.04) highlights the community’s strong attachment to land, livelihoods, and social
ties [26]. These findings were reinforced by interviews, where residents described fears of
“losing both land and livelihood” if conservation required displacement.

Furthermore, there is a strong dependence of households in the Mt. Magdiwata Watershed
and Forest Reserve on agriculture (62.2% Figure 2). About half (50.4%) of these agriculture-
dependent households expressed a willingness to adopt water-saving practices, while more
restrictive measures, such as relocation or resettlement, received little support. Some were
unwilling to vacate the watershed if mandated (29.25%), and others resisted moving to new
areas (23.5%). Most notably, a large majority (79.1%) expressed unwillingness to participate in
conservation activities, reflecting possible livelihood pressures, mistrust of external initiatives,
or limited awareness of long-term ecological benefits. Such resistance is consistent with studies
showing that households reliant on farming often perceive conservation programs as threats to
their land security and income [27,28].

Huynh et al. 2016 found that tangible benefits, such as improvements in livelihood
conditions and income, can increase participation in resource management and thereby pro-
mote willingness to participate in conservation efforts [29]. This suggests that conservation
participation in MMWFR may require integrative strategies that address livelihood needs
while fostering trust and local ownership, such as community-based water management
and incentive-driven conservation programs.

The overall conditional nature of participation (R2 = 0.39) aligns with broader literature
on community-based natural resource management, which stresses the role of distributive
equity and fairness in shaping engagement [12,30]. As Leach et al. (1999) argue, perceptions
of fairness in costs and benefits determine the legitimacy of conservation governance [31].
This suggests that, beyond awareness, trust-building and distributive justice are essential
to fostering sustained participation.

4.3. Socio-Economic Demographics as a Factor in Watershed Conservation

Socio-economic demographics play a significant role in shaping community attitudes
and behaviors toward watershed conservation. In this study, the demographic characteristics
of respondents explained 31% of the variation in their overall perceptions and willingness to
engage in watershed protection efforts. This highlights the importance of considering social
context and household dynamics when developing conservation strategies.

As shown in Figure 5, among all demographic variables, civil status emerged as the
most influential factor (R2 = 0.36). With 50% of the respondents identified as married,
this group demonstrated the highest levels of concern for water security and conservation.
This may be because married individuals often bear greater responsibility for household
welfare, including access to water and health-related concerns [32]. Their decisions are
typically influenced not only by individual perspectives but by family-level priorities,
making them key stakeholders in environmental management practices.

Household size was another factor influencing conservation participation (R2 = 0.10),
with 54% of households comprising 4 to 6 members. Larger households tend to have
greater water consumption needs, which may heighten their sensitivity to issues related to
water access and sustainability. Prior research has shown that household size is positively
associated with water conservation behavior, especially in resource-limited settings [33].
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Additionally, crop production (R2 = 0.09) was found to be a relevant socio-economic
indicator, particularly among families whose livelihoods are closely tied to agriculture.
For these households, water is not just a domestic need but a critical input for farming
activities. Their decisions to support or oppose watershed conservation efforts are likely
influenced by the perceived trade-offs between ecological preservation and agricultural
productivity [34]. Thus, addressing the concerns of farming communities (e.g., access to
irrigation, land tenure, and sustainable farming practices) could enhance their participation
in conservation programs.

Taken together, these findings highlight that socio-economic demographic (e.g., civil
status, household size, and agricultural livelihood dependence) are key determinants of
how communities interact with and value watershed resources. Conservation policies
must, therefore, be tailored to the diverse socio-economic realities of local populations to
ensure inclusive and sustainable environmental governance.

4.4. Linking Water Provisioning to Community Involvement in Watershed Protection

Water provisioning explained a smaller but still important share of conservation
attitudes (R2 = 0.14). Among its dimensions, physical distance to water sources was the
strongest factor (R2 = 0.12). In rural upland contexts, the time and labor involved in water
collection often outweigh cost considerations, particularly for women and children who
bear most of the responsibility [35,36]. Respondents emphasized that fetching water on
long walks takes a considerable amount of time, underscoring how accessibility issues
erode motivation for broader watershed protection.

By contrast, water consumption costs and related expenses had a negligible influ-
ence, confirming that service reliability and accessibility matter more than pricing [37,38].
This suggests that conservation programs framed only around ecological benefits may fail
to gain traction unless they also address daily service delivery concerns.

Notably, the trade-offs between conservation and water access highlighted here echo
those observed in willingness to participate (Section 4.2). Rather than treating these issues
separately, watershed initiatives should adopt an approach that links ecological protection
with improved water delivery systems, thereby ensuring tangible community benefits
alongside conservation outcomes.

4.5. Awareness of Watershed Conservation and Local Policies

Awareness of watershed policies explained a modest proportion of community percep-
tions (R2 = 0.08), yet its importance lies in its role as a prerequisite for long-term engagement.
Low awareness is likely due to gaps in government communication, as many respondents
reported limited exposure to information about conservation regulations [39]. Such gaps
weaken alignment between government initiatives and community priorities.

Awareness-building is critical because informed communities are more likely to connect
conservation to everyday concerns such as farming, water security, and health [31]. However,
livelihood pressures often displace attention from environmental issues, as residents prioritize
immediate income over long-term ecological stability [40]. This underscores the need for
participatory awareness campaigns that are locally grounded and livelihood-integrated—for
example, through farmer cooperatives, schools, and barangay meetings [41].

By embedding watershed protection in local education, media, and community institu-
tions, awareness can gradually shift from a marginal factor to a central driver of collective
action. Thus, while awareness currently exerts limited direct influence, it remains a crucial
enabling condition for sustainable watershed governance. Strengthening awareness efforts,
especially those that align conservation with local needs, can enhance the sustainability
and inclusiveness of watershed governance.
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4.6. Limitations of the Structural Equation Model

A key limitation of the SEM is the potential omission of relevant variables that may
account for additional variance in the dependent constructs. Such omissions can contribute
to low R2 values and nonsignificant paths despite high covariances. Moreover, issues
such as measurement error, multicollinearity, sample size constraints, and possible model
misspecification may further limit the explanatory power and interpretability of the results.

5. Conclusions
This study underscores the multifaceted nature of community participation in wa-

tershed conservation. Among all factors, quality of life (QoL) emerged as the paramount
driver, demonstrating that conservation gains the strongest support when it directly en-
hances the social, economic, and emotional well-being of local communities. Essential
services such as safe evacuation sites, access to green spaces, healthcare, and drinking
water are not merely amenities; they build resilience and, crucially, translate into tangible
support for environmental stewardship by alleviating daily pressures.

While there is a general willingness to participate in conservation, this support is highly
conditional and constrained by significant socio-economic trade-offs, including financial
limitations and strong attachments to land. Socioeconomic demographics, particularly civil
status, household size, and dependence on agriculture, profoundly shape how residents
perceive and engage with conservation programs.

Water provisioning systems also reveal critical dynamics. The physical accessibility of
water has a direct effect on local motivation, as long distances to water sources significantly
erode willingness to prioritize broader watershed protection. At the same time, awareness of
watershed policies, though showing limited direct impact at present, remains a fundamental
prerequisite for fostering long-term behavioral change and inclusive governance.

Together, these findings highlight the urgent need for integrated, community-centered
conservation strategies. Effective interventions must: (1) prioritize QoL improvements that
alleviate immediate household pressures by expanding reliable access to clean water, health-
care, and safe community spaces; (2) explicitly address socio-economic constraints through
measures that ease financial burdens and strengthen agricultural sustainability, such as
livelihood diversification and support for smallholder farmers; and (3) build foundational
awareness of watershed protection through participatory, locally grounded approaches
such as community dialogues and culturally resonant education campaigns. Sustainable
watershed governance ultimately hinges not only on protecting natural resources but on
robustly supporting the communities whose lives and futures depend on them.

Author Contributions: R.M.B. and R.A.S. conceptualized the study, supervised the research process,
and led the manuscript writing. M.M.A. supervised the interpretation and statistical analysis of the
data; A.R.G. and N.Z.A.M.A. assisted in managing the data collection and statistical analysis. F.B.T.
assisted with data collection and cleaning, as well as technical insights on agricultural and community
livelihood contexts. All authors have read and agreed to the published version of the manuscript.

Funding: This research was supported and funded by the Department of Environment and Natural
Resources (DENR), the Global Environment Facility (GEF), and the United Nations Development
Programme (UNDP) through the “Integrated Approach in the Management of Major Biodiversity
Corridors in the Philippines (BD Corridor)” project.

Institutional Review Board Statement: This study was conducted under the “Integrated Approach
in the Management of Major Biodiversity Corridors in the Philippines” (BD Corridor Project), funded
by the Global Environment Facility and implemented by the Department of Environment and Natural
Resources (DENR) in partnership with the Center for Research in Environmental Management and
Eco-Governance (CRÈME). Ethical approval and research protocols were reviewed and granted



Conservation 2025, 5, 53 16 of 18

during an official project meeting with DENR Region XIII, CRÈME, and partner stakeholders includ-
ing local government units, and relevant offices on 11 April 2024. As the BD Corridor Project is a
UNDP–GEF–DENR program, it does not operate under a conventional Institutional Review Board
(IRB); instead, it follows the UNDP Social and Environmental Standards and complies with relevant
Philippine laws, including the Data Privacy Act of 2012 (Republic Act No. 10173). The study adhered
to ethical research principles by ensuring voluntary participation, informed consent, and confiden-
tiality of all data collected.

Informed Consent Statement: Verbal informed consent was obtained from the participants. Verbal
consent was obtained rather than written because it was deemed more appropriate for this study
as it aligns with cultural norms, reduces potential intimidation associated with signing documents,
and is suitable for the low-risk nature of the research. It also provides flexibility in field conditions
where written consent may not be practical, while avoiding the creation of signed records that could
compromise participant confidentiality.

Data Availability Statement: The raw data supporting the conclusions of this article will be made
available by the authors on request.

Acknowledgments: We sincerely thank the Department of Environment and Natural Resources (DENR),
the Global Environment Facility (GEF), and the United Nations Development Programme (UNDP) for
providing funding and essential support that made the “Integrated Approach in the Management of
Major Biodiversity Corridors in the Philippines (BD Corridor)” project possible. This initiative provided
meaningful context and inspiration for our study on the Mt. Magdiwata Watershed and Forest Reserve,
and it continues to play an essential role in shaping local conservation efforts.

Conflicts of Interest: The authors affirm that they have no known financial or interpersonal conflicts
that would have appeared to impact the research presented in this study.

Abbreviations
The following abbreviations are used in this manuscript:

MMWFR Mt. Magdiwata Watershed Forest Reserve
EMBC Eastern Mindanao Biodiversity Corridor
SEM Structural Equation Modeling
QoL Quality of Life
SEAMS Socio-Economic Assessment and Monitoring System
FPIC Free, Prior, and Informed Consent
PCA Principal Component Analysis
CFA Confirmatory Factor Analysis
CFI Comparative Fit Index
TLI Tucker–Lewis Index
RMSEA Root Mean Square Error of Approximation
SRMR Standardized Root-Mean-Square Residual
BAWASA Barangay Water and Sanitation Association
IEC Information, Education, and Communication

References
1. Ibañez, J. The Eastern Mindanao Biodiversity Corridor Conservation Framework. 2015. Available online: https://doi.org/10.131

40/RG.2.1.2885.6161 (accessed on 23 August 2025).
2. Biodiversity Corridor Project. Integrated Approach in Management of Major Biodiversity Corridors in the Philippines. 2022. Available

online: https://www.philchm.ph/wp-content/uploads/2022/02/BD-Corridor-Project-Briefer-v2-1.pdf (accessed on 1 March 2025).
3. Campos, R.G., Jr.; Apdohan, J.R.D.; Sinculan-Enyart, J.J. Assessment of Management Effectiveness in Mt. Magdiwata Watershed

Forest Reserve, San Francisco, Agusan del Sur, Caraga, Philippines. J. Ecosyst. Sci. Eco-Gov. 2021, 3, 39–46.
4. Espino, N.; Solania-Naling, C. Relationship of Adult Butterfly (Lepidoptera: Rhopalocera) Diversity with Plant Species Diversity

in Selected Areas of Mt. Magdiwata, San Francisco, Agusan Del Sur, Philippines. J. Ecosyst. Sci. Eco-Gov. 2021, 3, 27–38. Available
online: https://journals.carsu.edu.ph/JESEG/article/view/44 (accessed on 23 August 2025).

https://doi.org/10.13140/RG.2.1.2885.6161
https://doi.org/10.13140/RG.2.1.2885.6161
https://www.philchm.ph/wp-content/uploads/2022/02/BD-Corridor-Project-Briefer-v2-1.pdf
https://journals.carsu.edu.ph/JESEG/article/view/44


Conservation 2025, 5, 53 17 of 18

5. Wang, B.; Zhang, Q.; Cui, F. Scientific research on ecosystem services and human well-being: A bibliometric analysis. Ecol. Indic.
2021, 125, 107449. [CrossRef]

6. Fagerholm, N.; Eilola, S.; Arki, V. Outdoor recreation and nature’s contribution to well-being in a pandemic situation—Case
Turku, Finland. Urban For. Urban Green. 2021, 64, 127257. [CrossRef]

7. Hu, Z.; Yang, X.; Yang, J.; Yuan, J.; Zhang, Z. Linking landscape pattern, ecosystem service value, and human well-being in
Xishuangbanna, southwest China: Insights from a coupling coordination model. Glob. Ecol. Conserv. 2021, 27, e01583. [CrossRef]

8. Castle, S.E.; Miller, D.C.; Ordonez, P.J.; Baylis, K.; Hughes, K. The impacts of agroforestry interventions on agricultural productivity,
ecosystem services, and human well-being in low- and middle-income countries: A systematic review. Campbell Syst. Rev. 2021,
17, e1167. [CrossRef]

9. Lasco, R.D.; Pulhin, F.B.; Cruz, R.V.O.; Pulhin, J.M.; Roy, S.S. Assessing Climate Change Impacts, Vulnerability, and Adaptation:
The Case of the Pantabangan–Carranglan Watershed; World Agroforestry Centre: Nairobi, Kenya, 2010.

10. Reed, M.S. Stakeholder participation for environmental management: A literature review. Biol. Conserv. 2008, 141, 2417–2431.
[CrossRef]

11. Huynh, L.T.M.; Gasparatos, A.; Su, J.; Lam, R.D.; Grant, E.I.; Fukushi, K. Linking the nonmaterial dimensions of human-nature
relations and human well-being through cultural ecosystem services. Sci. Adv. 2022, 8, eabn8042. [CrossRef]

12. PhilAtlas. Ormaca. 2025. Available online: https://www.philatlas.com/mindanao/caraga/agusan-del-sur/san-francisco/
ormaca.html (accessed on 9 March 2025).

13. Wickham, H.; Chang, W.; Henry, L.; Pedersen, T.L.; Takahashi, K.; Wilke, C.; Woo, K.; Yutani, H.; Dunnington, D.; RStudio.
ggplot2: Create Elegant Data Visualisations Using the Grammar of Graphics (Version 3.5.0) [R package]. Comprehensive R
Archive Network (CRAN). 2025. Available online: https://CRAN.R-project.org/package=ggplot2 (accessed on 23 August 2025).

14. Lê, S.; Josse, J.; Husson, F. FactoMineR: A Package for Multivariate Analysis. J. Stat. Softw. 2008, 25, 1–18. [CrossRef]
15. Kline, R.B.; Little, T.D. Principles and Practice of Structural Equation Modeling, 4th ed.; The Guilford Press: New York, NY, USA,

2015. Available online: http://digilib.ubl.ac.id/index.php?p=show_detail&id=16017 (accessed on 23 August 2025).
16. Rosseel, Y. lavaan: An R Package for Structural Equation Modeling. J. Stat. Softw. 2012, 48, 1–36. [CrossRef]
17. PSA. Poverty Statistics. Philippine Statistics Authority (PSA). 2024. Available online: https://psa.gov.ph/statistics/poverty

(accessed on 9 March 2025).
18. Inocencio, A.B.; Padilla, J.E.; Javier, E.P. Determination of basic household water requirements. In The PIDS Discussion

Paper Series; No. 99–02; Philippine Institute for Development Studies: Quezon City, Philippines, 1999. Available online:
https://pidswebs.pids.gov.ph/CDN/PUBLICATIONS/pidsdps9902.pdf?fbclid=IwZXh0bgNhZW0CMTEAAR3RpxOmfWfxF9
_Wdc5WzkYpNvceEpBDJgTag1oXu-LmzSX34QOV1m8biIo_aem_RlB9Xh2FLrZhTlb0431xfA (accessed on 3 July 2025).

19. Peterson, K.O. The acceptable R-square in empirical modelling for social science research. Munich Personal RePEc Archive. 2023.
Available online: https://mpra.ub.uni-muenchen.de/115769/ (accessed on 23 August 2025).

20. Esteban, M.; Valenzuela, V.P.; Onuki, M.; Thao, N.D. Climate change and natural disasters: The impact on livelihoods and poverty
in the Philippines. Sustainability 2020, 12, 6811.

21. Chiesura, A. The role of urban parks for the sustainable city. Landsc. Urban Plan. 2004, 68, 129–138. [CrossRef]
22. Pretty, J. Social capital and the collective management of resources. Science 2003, 302, 1912–1914. [CrossRef]
23. Meinzen-Dick, R.; Raju, K.V.; Gulati, A. What affects organization and collective action for managing resources? Evidence from

canal irrigation systems in India. World Dev. 2002, 30, 649–666. [CrossRef]
24. Whittington, D.; Briscoe, J.; Mu, X.; Barron, W. Estimating the willingness to pay for water services in developing countries:

A case study of the use of contingent valuation surveys in southern Haiti. Econ. Dev. Cult. Change 1990, 38, 293–311. [CrossRef]
25. Nauges, C.; Whittington, D. Estimation of water demand in developing countries: An overview. World Bank Res. Obs. 2010, 25,

263–294. [CrossRef]
26. Cernea, M.M.; Schmidt-Soltau, K. Poverty Risks and National Parks: Policy Issues in Conservation and Resettlement. World Dev.

2006, 34, 1808–1830. [CrossRef]
27. Kusters, K.; De Graaf, M.; Ascarrunz, N.; Benneker, C.; Boot, R.; Van Kanten, R.; Livingstone, J.; Maindo, A.; Mendoza, H.;

Purwanto, E.; et al. Formalizing community forest tenure rights: A theory of change and conditions for success. For. Policy Econ.
2022, 141, 102766. [CrossRef]

28. Pulhin, J.M.; Ramirez Ma, M.; Garcia, J.E.; Pangilinan, M.J.Q.; Evaristo, M.B.S.; Catudio, M.R.O.; Magpantay, A.T.; Tasico, S.L.;
Pulhin, F.B.; Abes, J.L.; et al. Contextualizing sustainable forest management and social justice in community-based forest
management (CBFM) program in the Philippines. Trees For. People 2024, 16, 100589. [CrossRef]

29. Huynh, H.T.N.; de Bruyn, L.; Prior, J.; Kristiansen, P. Community participation and harvesting of non-timber forest products in a
benefit-sharing pilot scheme in Bach Ma National Park, Central Vietnam. Trop. Conserv. Sci. 2016, 9, 877–902. [CrossRef]

30. Pretty, J.; Ward, H. Social capital and the environment. World Dev. 2001, 29, 209–227. [CrossRef]
31. Leach, M.; Mearns, R.; Scoones, I. Environmental entitlements: Dynamics and institutions in community-based natural resource

management. World Dev. 1999, 27, 225–247. [CrossRef]

https://doi.org/10.1016/j.ecolind.2021.107449
https://doi.org/10.1016/j.ufug.2021.127257
https://doi.org/10.1016/j.gecco.2021.e01583
https://doi.org/10.1002/cl2.1167
https://doi.org/10.1016/j.biocon.2008.07.014
https://doi.org/10.1126/sciadv.abn8042
https://www.philatlas.com/mindanao/caraga/agusan-del-sur/san-francisco/ormaca.html
https://www.philatlas.com/mindanao/caraga/agusan-del-sur/san-francisco/ormaca.html
https://CRAN.R-project.org/package=ggplot2
https://doi.org/10.18637/jss.v025.i01
http://digilib.ubl.ac.id/index.php?p=show_detail&id=16017
https://doi.org/10.18637/jss.v048.i02
https://psa.gov.ph/statistics/poverty
https://pidswebs.pids.gov.ph/CDN/PUBLICATIONS/pidsdps9902.pdf?fbclid=IwZXh0bgNhZW0CMTEAAR3RpxOmfWfxF9_Wdc5WzkYpNvceEpBDJgTag1oXu-LmzSX34QOV1m8biIo_aem_RlB9Xh2FLrZhTlb0431xfA
https://pidswebs.pids.gov.ph/CDN/PUBLICATIONS/pidsdps9902.pdf?fbclid=IwZXh0bgNhZW0CMTEAAR3RpxOmfWfxF9_Wdc5WzkYpNvceEpBDJgTag1oXu-LmzSX34QOV1m8biIo_aem_RlB9Xh2FLrZhTlb0431xfA
https://mpra.ub.uni-muenchen.de/115769/
https://doi.org/10.1016/j.landurbplan.2003.08.003
https://doi.org/10.1126/science.1090847
https://doi.org/10.1016/S0305-750X(01)00130-9
https://doi.org/10.1086/451794
https://doi.org/10.1093/wbro/lkp016
https://doi.org/10.1016/j.worlddev.2006.02.008
https://doi.org/10.1016/j.forpol.2022.102766
https://doi.org/10.1016/j.tfp.2024.100589
https://doi.org/10.1177/194008291600900218
https://doi.org/10.1016/S0305-750X(00)00098-X
https://doi.org/10.1016/S0305-750X(98)00141-7


Conservation 2025, 5, 53 18 of 18

32. Yeboah, A.S.; Obuobisa-Darko, T.; Asante, F.A. Households’ willingness to pay for improved water services in urban areas:
Evidence from Ghana. Util. Policy 2019, 58, 100944.

33. Trumbo, C.W.; O’Keefe, G.J. Intention to conserve water: Environmental values, planned behavior, and information effects.
AQUA—J. Water Supply Res. Technol. 2005, 54, 233–245.

34. Meinzen-Dick, R.; Kovarik, C.; Quisumbing, A.R. Gender and sustainability. Ann. Rev. Environ. Resour. 2014, 39, 29–55. [CrossRef]
35. Sorenson, S.B.; Morssink, C.; Campos, P.A. Safe access to safe water in low-income countries: Water fetching in current times.

Soc. Sci. Med. 2011, 72, 1522–1526. [CrossRef]
36. Geere, J.; Cortobius, M. Who carries the weight of water? Fetching water in rural and urban households in Sub-Saharan Africa.

Water Altern. 2017, 10, 513–540.
37. Whittington, D.; Davis, J.; McClelland, E. Implementing water supply projects in rural and small towns: How to do it better.

Water Int. 2009, 34, 312–326.
38. Komarulzaman, A.; Smits, J.; de Jong, E. Clean water, sanitation and diarrhoea in Indonesia: Effects of household and community

factors. Glob. Public Health 2017, 12, 1141–1155. [CrossRef] [PubMed]
39. Pretty, J.; Smith, D. Social capital in biodiversity conservation and management. Conserv. Biol. 2004, 18, 631–638. [CrossRef]
40. Ajzen, I.; Fishbein, M. The influence of attitudes on behavior. In The Handbook of Attitudes; Albarracín, D., Johnson, B.T.,

Zanna, M.P., Eds.; Psychology Press: Hove, UK, 2005; pp. 173–221.
41. Kumar, S.; Kant, S. Explaining willingness to pay for forest ecosystem services: A case study of tropical forest in India. Ecol. Econ.

2007, 62, 608–617.

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual
author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to
people or property resulting from any ideas, methods, instructions or products referred to in the content.

https://doi.org/10.1146/annurev-environ-101813-013240
https://doi.org/10.1016/j.socscimed.2011.03.010
https://doi.org/10.1080/17441692.2015.1127985
https://www.ncbi.nlm.nih.gov/pubmed/26758565
https://doi.org/10.1111/j.1523-1739.2004.00126.x

	Introduction 
	Materials and Methods 
	Area of the Study 
	Selection of the Respondents 
	Method of Data Collection 
	Method of Data Analysis 
	Software and Computational Tools 

	Results 
	Socio-Economic Profile of the Village People in MMWFR 
	Water Provisioning 
	The Quality of Life 
	Awareness of the Local Policies Related to Water Management 
	Willingness to Participate in Watershed Conservation 
	Interlinkages Among Factors Affecting Social Dynamics Related to Water 
	Determining the Best-Fit Variables Using the Structural Equation Model 
	Quality of Life and Community Resilience in the Watershed Area 
	The Willingness to Participate in Conserving the Watershed Area 
	The Socio-Economic Demographics as a Factor in Conserving the Watershed Area 
	Water Provisioning and Its Impact on Watershed Conservation Participation 
	Community Awareness of Watershed Conservation Policies 


	Discussion 
	The Role of Quality of Life in Shaping Watershed Conservation Efforts 
	Community Willingness to Engage in Collective Watershed Conservation 
	Socio-Economic Demographics as a Factor in Watershed Conservation 
	Linking Water Provisioning to Community Involvement in Watershed Protection 
	Awareness of Watershed Conservation and Local Policies 
	Limitations of the Structural Equation Model 

	Conclusions 
	References

