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Abstract

This study assessed the knowledge and practices of the Kankanaey residents of Palina, Kibungan, Benguet regarding
Indigenous Knowledge Systems (IKS) in mitigating climate change. Anchored on environmental governance and the
interrelationship between indigenous knowledge and climate action, the study focused on four domains: agriculture,
environment, socio-cultural, and social. A quantitative descriptive survey design was used, supplemented by interviews,
focus group discussions, and site observations. The respondents were 94 Kankanaey residents representing the youth,
elders, barangay officials, teachers, farmers, and women. Data were gathered using a researcher-made questionnaire
validated through pretesting, with a reliability result of .812. Statistical tools included frequency, proportion, weighted
mean, ANOVA, paired sample t-test, and Pearson product-moment correlation. Findings revealed that respondents were
moderately knowledgeable in agricultural, environmental, and socio-cultural IKS, and fully knowledgeable in the social
IKS. In terms of practice, agricultural IKS was slightly practiced, environmental and socio-cultural IKS were moderately
practiced, and social IKS was fully practiced. Significant differences were found in the level of knowledge across
agriculture, environment, and socio-cultural domains, while no significant difference was found in the social domain. No
significant differences were found in the extent of practice across all domains. A significant positive relationship was
established between knowledge and practice, indicating that greater knowledge of IKS is associated with stronger
application. The study supports SDG 13, SDG 15, SDG 11, SDG 4, and SDG 17 by promoting climate action,
environmental protection, community resilience, education, and partnership-based governance. Its sustainability impact
lies in strengthening cultural preservation, indigenous governance, environmental stewardship, and community-based
climate resilience.

Keywords: Climate Action, Community Resilience, Environmental Governance, Indigenous Knowledge Systems,
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1. Introduction

This study examines the knowledge and practices of the Kankanaey residents of Palina, Kibungan, Benguet regarding
Indigenous Knowledge Systems (IKS) in mitigating climate change. It situates climate change as a global, national, and
local concern affecting environmental stability, agricultural productivity, cultural continuity, and community resilience.
The study emphasizes that while scientific responses to climate change remain important, indigenous communities possess
long-standing ecological knowledge, communal governance systems, and sustainable practices that can contribute to
climate change mitigation and adaptation. In Palina, these practices are reflected in agriculture, environmental protection,
socio-cultural traditions, and social cooperation, making the documentation and integration of IKS into local governance
and climate planning both timely and necessary.

Climate change refers to long-term changes in temperature, rainfall, and other atmospheric conditions, driven by both
natural processes and human activities. Since the Industrial Revolution, human-induced climate change has been strongly
associated with fossil fuel burning, deforestation, and industrial activities that release greenhouse gases such as carbon
dioxide and methane into the atmosphere, resulting in global warming and related environmental impacts (NASA, n.d.).
The urgency of this issue is further emphasized by reports that human activities have already caused approximately 1.1°C
of global temperature rise since pre-industrial times, leading to more frequent heatwaves, rising sea levels, ecosystem
disruption, and biodiversity loss. If global temperatures exceed 3°C by the end of the century, the global economy may
experience severe losses due to extreme weather events and their wider effects (WeForest, n.d.). Climate change is
increasingly experienced through changing temperature, rainfall, wind patterns, and destructive natural hazards. The years
2010 to 2019 were identified as the warmest decade since record-keeping began, while 2019 recorded the highest ocean
temperatures and became the second warmest year on record, contributing to disasters that kill approximately 60,000 people
annually worldwide (NASA, n.d.). In developing countries such as the Philippines, the effects of greenhouse gas emissions
are especially severe. The country has been identified as highly vulnerable to climate change, with impacts including losses
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in GDP, rainfall changes, drought, biodiversity threats, food insecurity, sea level rise, public health risks, and risks to
vulnerable groups such as women and indigenous peoples (National Integrated Climate Change Database and Information
Exchange System, n.d.). According to the Division for Inclusive Social Development of the United Nations (n.d.), climate
change poses a serious threat to Indigenous Communities because Indigenous Peoples depend heavily on resources from
ancestral lands, territories, and immediate environments. Climate change may also contribute to the loss of traditional
knowledge, weakening of traditional governance structures, and erosion of culture. Within this context, the study focuses
on Indigenous Knowledge Systems as culturally grounded responses to climate change mitigation.

Climate change in the Philippine setting is already being experienced through recurring disasters and environmental
disruption. A Social Weather Stations (2023) survey reported that nine out of ten Filipinos had directly felt the effects of
climate change in the past three years, demonstrating the serious effect of unpredictable rainfall and rising temperatures on
forest resources and the lives of Indigenous Peoples. The Philippine Government has also suffered trillions of pesos in
damages since 2010 due to climate-related events (GMA News Online, n.d.). In the Cordillera region, Indigenous Cultural
Communities (ICCs) have historically adapted to environmental conditions by using traditional knowledge and
technologies. These communities respond creatively to climate variation and develop coping mechanisms suited to their
local contexts. Studies emphasize that where indigenous communities remain strong, indigenous knowledge also remains
strong (Saragpunta Fdn & PAFID, 2001; Medrana, 2002). Internationally, multilateral environmental agreements such as
the Convention on Biological Diversity recognize the need for an integrated ecosystem approach to sustainable resource
management (The Popular Coalition to Eradicate Hunger & Poverty, 2002). This supports the view that indigenous
knowledge is closely connected to biological diversity, land rights, poverty reduction, conflict management, and sustainable
resource use. Indigenous communities have also been recognized for conventional technology, local observation, and
mitigation strategies that are environmentally beneficial in responding to climate variation. Leonard, Parsons, Olawsky,
and Kofod (2013) agree with Colchester (1992) and Clay (2000) that Indigenous Peoples’ knowledge and local observation
can contribute to climate mitigation. However, their role is often underrecognized. Indigenous Peoples are rarely
acknowledged in climate change mitigation and adaptation processes (Salick, J., and Byg, A., 2007), and they are often not
consulted because their local observations differ from science-based interpretations used by media and government
organizations (Igu, 2017). The Philippines is culturally diverse, with approximately 185 ethnolinguistic groups and 110
ICCs reported by the NCIP. Western ethnographers classified Cordillera highland peoples into seven or eight
ethnolinguistic groups (Keesing, 1962; Worcester, n.d.). In Benguet, the Kankanaeys are found mainly in Kibungan,
Buguias, Bakun, Kapangan, and Mankayan. Their customary environmental management practices, especially in forest
resources, remain relevant to climate change mitigation and adaptation and may provide models for non-indigenous areas.
Each indigenous community holds a distinct body of traditional knowledge and practices developed through centuries of
experience and passed across generations, including knowledge related to indigenous governance and natural resource
management (Flores, n.d.).

Barangay Palina, Kibungan, Benguet is one of the oldest and historically significant communities in the municipality. It is
predominantly composed of Kankanaey residents and contains Indigenous Knowledge Systems related to ancestral domain
management, social justice, human rights, disaster prevention, community resilience, and Indigenous Political Structure.
Approximately 97 percent of Kibungan’s population identifies as Kankanaey. However, the municipality has also become
home to other ethnolinguistic groups, including the Bisaya/Binisaya, llocano, Ibaloy, Bontoc, Pangasinense, Kalanguya,
Ifugao, Cebuano, and Tagalog, among others, reflecting a gradual diversification of its demographic composition (Varela,
2015). Palina has maintained values of consensus-building and collaborative decision-making despite modern pressures
that may encourage resource-driven division and individualism. Palina is also an agricultural community where traditional
farming and environmental management practices are being challenged by modernization, commercial vegetable farming,
infrastructure development, and climate change. According to the Barangay Development Plan CY 2023-2026, Palina
has a total population of 1,583 individuals, consisting of 754 females and 829 males, and a total of 338 households,
with farming serving as the primary source of livelihood in the area. The area includes sitios such as Legleg, Pingew,
Poen, Song, Batbato, Lingey, Purok 1, Purok 2, Mogao, Pangpang, Lamagan, and Tabbac. Labor is commonly family-
based, although additional workers are hired during planting and harvesting, with wage differences between men and
women based on expected physical tasks (PhilAtlas, n.d.). In Palina, natural resource management remains strongly tied to
unity and collective action against threats such as logging and mining. The community has preserved practices such as
controlled tree cutting, controlled kaingin or uma, communal forest and watershed protection, reserved pastureland, and
traditional forest management and soil conservation. These practices reflect the sacred value of dontog, the Kankanaey
term for forest, as a source of water, food, housing materials, firewood, and protection from erosion and other hazards
(Studoco, n.d.). Cooperative practices such as alluyon and baddang, similar to bayanihan, continue to support planting and
harvesting activities without monetary exchange. However, Palina has experienced a rapid shift from traditional
organic farming to commercial vegetable farming, particularly with the improvement of road access, which has
made the transport of produce to markets easier and faster. Land use data from 2010 to 2018 showed a major increase
in vegetable farming and a decline in sweet potato or camote and rice production. Rice farming decreased sharply after the
1990 earthquake damaged rice terraces, encouraging a shift to vegetable farming. As of 2018, 273.7 hectares or 14.30% of
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the total barangay area had been devoted to vegetable farming (OMAG, 2017), compared with 51.64 hectares in 2010
(Brgy. Palina Profile, 2010). While vegetable farming has provided economic opportunities and may have reduced some
swidden-related deforestation in certain sitios, it has also introduced agrochemical inputs and increased pressure on water
resources. Water scarcity during summer affects households, schools, churches, and farms. Community-based water
management is practiced by limiting water use for vegetable gardens during dry periods and prioritizing rice farming.
Barangay officials and community members monitor compliance, demonstrating how local governance practices regulate
shared resources. The community also has a strong history of resisting extractive activities, including opposition to large-
scale mining and logging, making Palina an important site for documenting indigenous environmental protection practices.

The study is anchored on the interrelationship between Indigenous Knowledge Systems and climate change. It examines
how these two variables operate in agriculture, environmental management, socio-cultural practices, and social systems.
This aligns with environmental governance, which has developed as a distinct field of study and policy (Batterbury &
Fernando, 2006). Environmental governance emphasizes participatory arrangements, prudent natural resource use, and the
well-being of resource users. It also recognizes that local or Indigenous Peoples’ knowledge may be superior to external
expert knowledge in certain resource management contexts, especially when traditional practices are supported by
community-based monitoring and enforcement (Redclift 1996; Ostrom 1990; Chambers 1983). Indigenous knowledge
systems and practices are defined as local knowledge developed over centuries of experimentation by ancestors and passed
orally from one generation to another (Kinomis, 2016). Climate change refers to changes in the Earth’s climate at local,
regional, and global scales and is commonly used to describe anthropogenic or human-caused climate change (Ramkumar,
n.d.). Indigenous Knowledge Systems and Practices have been viewed as a framework for sustainable development because
they connect the past, present, and future (Kinomis, 2016). The Kankanaey people possess a holistic relationship with the
environment, rooted in cultural beliefs, practices, and traditions. Their worldview emphasizes harmonious coexistence with
nature, which is viewed not only as a resource but also as a sacred space connected to ancestors and deities (Lakay, 2024).
This is reflected in rice terrace construction, stonewalling practices, rituals, agricultural systems, and community
interactions that emphasize sustainability and respect for natural cycles (Yodisphere, 2022). Their Indigenous Knowledge
Systems also support environmental preservation and sustainable land management (Flores, n.d.). Kankanaey practices
such as rice terrace maintenance, communal forest management, sacred groves, sustainable harvesting, crop rotation,
organic farming, irrigation canals, and rainwater harvesting contribute to ecological balance and climate resilience (Lakay,
2024). Community-based resource management is especially important because collective action is central to climate
change adaptation, and such practices may help build climate-resilient agricultural systems in the Cordillera region
(Mountain Journal of Science and Interdisciplinary Research, n.d.). However, modernization, mining, deforestation, and
other external pressures threaten the continuity of these practices. The conceptual basis also recognizes indigenous
leadership and governance. According to Hart (2010), Indigenous Peoples’ worldview on environmental governance is
based on the principle that all things have a role in ensuring balance and harmony. In the Cordillera, environmentalism is
guided by traditional beliefs, customary laws, and traditional governments. Domingo (2004) explained that effective
Indigenous Peoples’ leadership depends on approaches suited to the community, including trait, behavioral, contingency
or situational, group and exchange, and charismatic or transformational approaches. In Palina, indigenous leadership is
represented by elders or nankakakay / a-am-a and by ritual specialists / priests or mambunong. Nationally, the Climate
Change Commission (CCC) (n.d.) recognized the need to strengthen climate action in the Philippine Development Plan
2023-2028 through the engagement of local and indigenous communities. The study also recognizes Indigenous Peoples’
governance based on power and control, leadership, accountability, equality, and fairness (Buendia and Brillantes, 2003).
Comparable indigenous conservation systems, such as muyong among the Ifugao, show how traditional practices preserve
woodlots and watersheds for sustainable use (Camacho et.al, 2016). The conceptual framework is further informed by the
view that indigenous values such as respect for elders, nature, children, family, language, wisdom, and spirituality remain
relevant across time (Barnhardt, 2007).

Although Palina has a rich body of Indigenous Knowledge Systems, there is limited official documentation of how these
practices are contextually applied in climate change mitigation. The Local Climate Change Action Plan of Kibungan has
not incorporated IKS on climate action with scientific concepts. This gap is significant because traditional knowledge
holders, particularly elders, are aging, while younger generations are increasingly influenced by modern practices. As a
result, indigenous knowledge related to dontog, organic farming, communal labor, water regulation, forest protection, and
traditional governance may gradually disappear if not documented, preserved, practiced, and transferred. The study
responds to this gap by assessing the level of knowledge and extent of practice of Kankanaey residents regarding IKS in
climate change mitigation. It focuses on agriculture, environment, socio-cultural, and social dimensions. The study also
seeks to establish whether there is a significant relationship between knowledge and practice, and whether perceptions
differ across these dimensions. Its rationale is grounded in the need to integrate IKS into local governance systems, climate
mitigation planning, and community education without detaching these practices from their cultural foundations. The study
further aims to empower the residents of Palina by identifying awareness gaps, strengthening cultural identity, encouraging
intergenerational knowledge transfer, and providing insights for sustainable agriculture, water management, disaster
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resilience, policy advocacy, and community collaboration. It supports the government’s policy of self-determination for
Indigenous Peoples and recognizes IKS as a meaningful and effective community-based system.

The study aligns most directly with SDG 13 — Climate Action because it focuses on Indigenous Knowledge Systems in
mitigating climate change through agriculture, environmental protection, social cooperation, and local governance. It also
connects with SDG 15 — Life on Land because it discusses forest protection, watershed management, biodiversity
conservation, sustainable resource use, and resistance to environmentally destructive activities such as logging and mining.
The study is also relevant to SDG 2 — Zero Hunger because Palina is an agricultural community where climate change
affects farming, food production, water availability, and sustainable agricultural practices. Its attention to organic farming,
rain-fed farming, crop rotation, soil conservation, and water management supports climate-resilient food systems. It may
also relate to SDG 4 — Quality Education because the study highlights awareness, education, and intergenerational transfer
of indigenous knowledge. In addition, the study supports SDG 11 — Sustainable Cities and Communities by emphasizing
community resilience, cultural heritage preservation, and local adaptation practices. It is connected to SDG 16 — Peace,
Justice, and Strong Institutions because it recognizes indigenous governance, Indigenous Political Structure, consensus-
building, and community-based decision-making. Finally, it contributes to SDG 17 — Partnerships for the Goals because it
encourages the integration of indigenous knowledge into local climate action planning and broader governance systems
involving the barangay, municipality, indigenous sectors, and policy institutions.

This study contributes to environmental sustainability by documenting Kankanaey traditional practices that protect forests,
watersheds, soil, water sources, and agricultural lands. It highlights how local knowledge can complement scientific
approaches to climate mitigation and adaptation while preserving the ecological balance of ancestral domains. It also
contributes to socio-economic sustainability by examining how farming practices, labor cooperation, crop choices, water
management, and resource protection affect livelihood resilience in an agricultural community. Since climate change
directly influences farming productivity and household stability, understanding IKS-based practices can support more
sustainable local economic planning. The study strengthens cultural sustainability by emphasizing the preservation and
transmission of Kankanaey knowledge, beliefs, values, rituals, environmental ethics, and communal traditions. It
recognizes that climate action is not only a technical matter but also a cultural and intergenerational responsibility. Finally,
the study supports policy and governance sustainability by providing a basis for integrating IKS into local climate change
action plans, barangay governance, and community-based resource management. By recognizing indigenous leadership,
customary laws, and collective decision-making, the study promotes a multidisciplinary approach where environmental
science, public administration, agriculture, culture, and governance work together toward sustainable and climate-resilient
communities.

2. Material and methods

2.1 Research Design

The study employed the quantitative descriptive survey method to describe the current conditions of the sample population
in relation to the specific problems investigated. This design was appropriate because the study aimed to present existing
phenomena in terms of conditions, beliefs, relationships, and trends. To supplement the quantitative data, interviews and
focus group discussions were conducted before and after the distribution of the questionnaire. Site observations were also
undertaken to support and validate the data gathered. Secondary sources such as books, manuals, online journals,
publications, and other print and internet materials related to the study were also used.

2.2 Locale of the Study

The study was conducted in Barangay Palina, Kibungan, Benguet, a self-sustaining and predominantly agricultural
community recognized as the seat of indigenous governance in Kibungan. Palina is located in the northern part of the
municipality and is the fifth largest among its seven barangays. Farming remains the major source of livelihood in the area,
and climate change directly affects crop production. About 90% of households are engaged in farming, while 8% are
involved in small-scale business and 2% are employed in government and private institutions (Barangay Palina Profile,
2010). The study area also includes portions of the Ancestral Domain of Kibungan, particularly traditionally managed Pine
and Mossy Forest ecosystems of the ICCs/IPs of Kibungan.

2.3 Respondents of the Study

The respondents were 94 Kankanaey residents of Palina, Kibungan, Benguet. They came from six community sectors:
youth, elders, barangay officials, teachers, farmers, and women. The respondents were residents aged 18 years old and
above who were considered capable of providing information about Indigenous Knowledge Systems and their application
in mitigating climate change. Women formed the largest respondent group, followed by the youth.

2.4 Sample and Sampling Procedure
The researcher used snowball sampling (Havelin, 1996), with respondents purposively chosen from among qualified
constituents who had lived in Palina and represented the identified community sectors. The selection included elders,
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farmers, women, youth, barangay officials, and teachers to ensure that the study captured perspectives from different groups
involved in community life, indigenous practices, agriculture, and local governance.

2.5 Research Instrument

The main data-gathering tool was a researcher-made questionnaire checklist. Its contents were adapted from the Barangay
Development Plan of Palina for CY 2023-2026 and the Ancestral Domain Sustainable Protection Plan 2024 of Kibungan,
Benguet. The first part gathered the profile of respondents, limited to length of residency in Palina and sectoral affiliation.
The second part measured the respondents’ level of knowledge on IKS in mitigating climate change along agriculture,
social conditions, environmental conditions, and socio-cultural conditions. The third part measured the extent of practice
of IKS in mitigating climate change. The questionnaire was pretested among Palina residents who were not included as
actual respondents. Cronbach’s alpha was used to measure internal consistency, and the result of .812 indicated that the
instrument was reliable. Interviews, focused group discussions, and site visits were also conducted to validate the
questionnaire results and gather more in-depth data.

2.6 Data Gathering Procedure

Before the conduct of the study, the research was submitted to the Cordillera Career Development College Research Ethics
Committee (CCDC REC) for ethics review. After ethics clearance was issued, the researcher secured permission from the
National Commission on Indigenous Peoples (NCIP) - Benguet, Municipal Government of Kibungan, and the Barangay
Government of Palina. Consent to administer the questionnaire among the six sectors was also sought from the Punong
Barangay. The researcher coordinated with the Sangguniang Barangay and schools in Palina, personally administered the
questionnaire to the respondents, and retrieved the completed questionnaires immediately to ensure full retrieval. Online
surveys were conducted for youth respondents studying outside the barangay. Each survey took approximately 5-10
minutes to complete. Initial interviews were conducted before administering the questionnaire to gather information on the
current situation in Barangay Palina. Follow-up interviews and focus group discussions were conducted after the survey to
validate the responses, and field visits were undertaken to verify information provided by respondents.

2.7 Data Analysis Techniques

The gathered data were cleaned and coded using Microsoft Excel and then subjected to statistical analysis using the
Statistical Package for the Social Sciences (SPSS). Frequency and proportion were used to analyze the respondents’ profile,
including sectoral affiliation and length of residency. Weighted arithmetic mean was used to determine the respondents’
level of knowledge and extent of practice regarding IKS in mitigating climate change. A 4-point Likert scale was used to
interpret the findings, ranging from least knowledgeable or least practiced to fully knowledgeable or fully practiced.
Inferential statistics were also employed, specifically one-way ANOVA and paired sample t-test, to determine significant
differences between the level of knowledge and extent of practice among the six respondent sectors. Pearson product-
moment correlation was used to determine the relationship between the level of knowledge and extent of practice of IKS
in mitigating climate change (Newcastle University, n.d.).

2.8 Ethical Considerations

The study underwent ethics review through the Cordillera Career Development College Research Ethics Committee
(CCDC REC). Respondents were informed about the nature of the study before answering the questionnaire. They were
advised that their participation was voluntary and that they could withdraw from the study or decline to answer the
questionnaire. They were also informed that the risks of participation were minimal, their answers would not be publicly
disclosed, their names were optional and would not be recorded, and all information gathered would be kept confidential.
The researcher also explained that the results would be shared with the respondents and the Barangay Government of Palina
for utilization. Individuals below 18 years old, non-residents of Palina, those unable or unwilling to give informed consent,
unavailable residents, those who refused to complete the survey, and those outside the specified sectoral groups were
excluded from the study.

3. Results and Discussion

3.1 Level of Knowledge on Indigenous Knowledge Systems in Mitigating Climate Change
3.1.1 Agriculture Domain

The respondents were moderately knowledgeable about agricultural IKS, with an overall mean of 2.67. Organic fertilizer
had the highest mean of 3.16, followed by rain-fed farming at 3.06, both interpreted as moderately knowledgeable. Natural
or plant-based pest control, swidden farming, shifting cultivation, crop rotation, multi-cropping, and mulching were also
moderately known. However, soil-moisture trapping obtained a lower mean of 2.41, while fog collecting had the lowest
mean of 1.80, both interpreted as slightly knowledgeable. This indicates that respondents were more familiar with common
and practical farming practices than with less commonly used water conservation techniques. The moderate knowledge of
organic fertilizer may be linked to continuing awareness of sustainable farming and government-supported organic
agriculture programs. Recidoro (2012) noted that organic agriculture programs have been promoted since the enactment of
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Republic Act 10068 or the Philippine Organic Agriculture Act of 2010. However, some farmers engaged in fast-cash
cropping tend to rely more on commercial fertilizers. This finding is supported by Verma et al. (2019), who emphasized
that organic fertilizers help sustain biodiversity, reduce soil degradation, and improve soil fertility, while Tiwari (2023)
underscored the importance of organic farming in maintaining ecological balance amid climate change. The moderate
knowledge of rain-fed farming corresponds with Reyes et al. (2017), Abbas et al. (2022), and Yeleliere et al. (2023), who
emphasized its relevance in upland and climate-vulnerable agricultural areas. In contrast, the limited knowledge of soil-
moisture trapping and fog collection reflects low exposure, unsuitable local conditions, and lack of tools or formal training,
consistent with Asad et al. (2019), Diop et al. (2018), Chuma et al. (2014), Qadir et al. (2018), and Oktor et al. (2024).

3.1.2 Environment Domain

The respondents were moderately knowledgeable about environmental IKS, with an overall mean of 3.23. Proper waste
management had the highest mean of 3.66, followed by indigenous preservation methods such as smoking, sun-drying,
earth caching, fermenting using boiled camote water, and root crop storage, with a mean of 3.49. Salipangan and tipla,
controlled burning, depdep technique, use of indigenous materials, stonewalling, designated communal forest and
watershed, herbal or medicinal plants, and designated pastureland and animal shelters were also known to varying degrees.
The lowest means were observed in herbal or medicinal plants at 2.83 and designated communal pastureland and kamarin
/ balawwa at 2.77. The high knowledge of proper waste management is associated with visible community practices,
barangay initiatives, school activities, clean-up drives, waste segregation campaigns, and local enforcement of
environmental policies. These efforts are supported by provincial environmental programs and awareness activities
(Sunstar, 2021; DENR, 2024). The high knowledge of indigenous preservation methods shows that oral tradition remains
relevant, especially through elders and practical household use. Knorr and Augustin (2023) and Mbhenyane and Tambe
(2024) support the value of indigenous preservation methods in sustaining food availability and reducing waste. However,
knowledge of herbal medicine and communal pasture systems is declining due to modernization, reduced reliance on
traditional healing, changing land use, and fewer knowledge holders, which aligns with Yineger and Yewhalaw (2007),
Arquion et al. (2015), Abe & Ohtani (2012), Hviid et al. (2008), Pugra (2025), Cohen (2021), Arjona-Garcia et al. (2021),
Leal Filho et al. (2024), and Rangel (2024).

3.1.3 Socio-Cultural Domain

The respondents were moderately knowledgeable about socio-cultural IKS, with an overall mean of 2.97. Marriage tree
planting obtained the highest mean of 3.36 and was interpreted as fully knowledgeable. Tongtongan or tribunal of elders
followed with a mean of 3.21, while Environment Month or Environment Day activities obtained a mean of 3.16.
Indigenous calendar, traditional weather interpretation, and early warning signs were moderately known with a mean of
2.64. Pakde, pudong, daw-es, and other rituals related to disaster risk reduction and crop management had the lowest mean
of 2.47 and were interpreted as slightly knowledgeable. The high knowledge of marriage tree planting may be attributed to
its formal institutionalization in the municipal and barangay governments. This supports the view that cultural practices
become more widely known when integrated into formal governance. Camacho (2012) and Polonio (2015) emphasized
that marriage tree planting links cultural practice with environmental responsibility, land stewardship, biodiversity, and
climate resilience. The moderate knowledge of fongfongan reflects the continuing role of elders in consensus-based
decision-making and community dispute resolution, consistent with Balatong et al. (2022) and Olaya (2022). However, the
low knowledge of pakde, pudong, daw-es, and similar rituals reflects the decline of ritual practitioners, the influence of
Christianity, and limited intergenerational transfer. Tabuzo (2024) and Luz et al. (2019) explain that indigenous rituals
support ecological balance, environmental responsibility, and climate adaptation, but these practices are weakening as
religious and modern systems become more dominant.

3.1.4 Social Domain

The respondents were fully knowledgeable in the social domain, with an overall mean of 3.59. The alluyon, baddang, and
timpuyog systems obtained the highest mean of 3.88, while communal values and taboos such as inayan (moral code),
paniyew, and lawa obtained a mean of 3.30. This shows that respondents had a strong understanding of volunteerism,
mutual help and support, solidarity, social harmony, trust, spiritual balance, and collective responsibility. The strong
knowledge of social IKS reflects the continued relevance of cooperation and solidarity in Palina’s everyday life, especially
during planting, harvesting, building houses, weddings, wakes, burial activities, disasters, and other community events.
Baldago et al. (2023) and Ramazanu et al. (2023) emphasized that collective action, volunteerism, and cooperativism help
communities respond to environmental challenges and climate change. Adabanya (2023) also emphasized the role of social
cooperation in managing common-pool resources. Likewise, Bernados and Ocampo (2023), Fu and Zhang (2024), and
Carmen et al. (2022) support the finding that strong communal values strengthen resource management, equitable
adaptation, sustainable practices, and community resilience.

3.2 Differences in Respondents’ Level of Knowledge Across Domains
The comparison of respondent groups showed significant differences in the level of knowledge in agriculture, environment,
and socio-cultural domains, with p-values below 0.05. Specifically, agriculture had a p-value of 0.007, environment had a
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p-value of 0.000, and socio-cultural had a p-value of 0.001. The social domain showed no significant difference, with a p-
value of 0.393. Elders generally had the highest knowledge, particularly in socio-cultural aspects, while farmers, youth,
and women showed lower knowledge in agriculture. These differences suggest that knowledge of IKS is unevenly
distributed across sectors because each group has different roles, exposures, and experiences. Elders remain important
custodians of socio-cultural and social IKS, while farmers, women, youth, teachers, and barangay officials showed their
strongest knowledge in the social domain and weaker knowledge in agriculture. This reflects the influence of modernization
and the declining transmission of agricultural IKS. Mercado & Osbahr (2023) emphasized the role of Filipino youth in
learning traditional agriculture for climate change mitigation, while Lugtu (2022) highlighted the need for older farmers to
transfer knowledge to younger generations. Alrhmoun et al. (2025), Nitah (2021), Bullough et al. (2021), Martinez (2023),
Shapland (2023), and Alampay (2024) further support the importance of cultural context, elders, women, communities,
and family-based transmission in preserving ecological and socio-cultural knowledge.

3.3 Extent of Practice of Indigenous Knowledge Systems in Mitigating Climate Change
3.3.1 Agriculture Domain

The respondents slightly practiced agricultural IKS, with an overall mean of 2.40. Mulching had the highest mean of 2.82,
followed by organic fertilizer at 2.71 and swidden farming, shifting cultivation, crop rotation, or multi-cropping at 2.65,
all interpreted as moderately practiced. Natural or plant-based pest control, soil-moisture trapping, and rain-fed farming or
fog collecting were slightly practiced. The lowest mean was recorded for rain-fed farming and fog collection at 1.63,
indicating that these practices are rarely implemented. The low practice of agricultural IKS indicates increasing reliance
on modern farming approaches, commercial fertilizers, pest control products, and supplier-financed agricultural inputs.
Mulching remains moderately practiced because of its benefits for moisture retention, weed control, soil protection, and
crop quality, consistent with Basquial et al. (2021) and Osting (2011). Organic fertilizer is also moderately practiced due
to government support, farmer preferences, and organic agriculture policies, as noted by Recidoro (2013) and Hent (2021).
However, rain-fed farming and fog collection remain less practiced because of erratic rainfall, climate variability, limited
infrastructure, geographical constraints, and unreliable fog conditions, which aligns with Tan et al. (2019) and Agoot
(2024).

3.3.2 Environment Domain

The respondents moderately practiced environmental IKS, with an overall mean of 2.97. Proper waste management had
the highest mean of 3.44 and was interpreted as fully practiced. Indigenous preservation methods followed with a mean of
3.21, while designated communal forest and watershed, salipangan and tipla, controlled burning and depdep, stonewalling,
indigenous materials, herbal or medicinal plants, and designated communal pastureland and animal shelters were
moderately practiced. The lowest means were observed in designated communal pastureland and kamarin / balawwa at
2.50 and herbal or medicinal plants at 2.74. The full practice of proper waste management suggests that environmental
behaviors are strongest when they are visible, simple to perform, and supported by ordinances and community norms.
Anokye and Mohammed (2024) linked traditional waste disposal to ancestral respect for nature, while the current practice
in Palina is also reinforced by modern environmental regulations. Indigenous preservation methods remain moderately
practiced because smoking, sun-drying, earth burying and other methods still serve food security and cultural functions,
consistent with Bersamin et al. (2020) and Molintas (2017). However, herbal medicine and communal pasture practices
are declining due to modern healthcare access, reduced number of herbalists, land-use changes, limited pastureland, and
reduced livestock raising. This supports the observations of Wrobel et al. (2023), Bersamin et al. (2020), and Rondilla et
al. (2021).

3.3.3 Socio-Cultural Domain

The respondents moderately practiced socio-cultural IKS, with an overall mean of 2.69. Marriage tree planting had the
highest mean of 3.11, followed by Environment Month or Environment Day activities at 3.10, both interpreted as
moderately practiced. Tongtongan or tribunal of elders also remained moderately practiced with a mean of 2.93. However,
indigenous calendar and traditional weather interpretation had a mean of 2.18, while pakde, pudong, daw-es, and other
rituals for disaster risk reduction and crop management had the lowest mean of 2.16, both interpreted as slightly practiced.
The moderate practice of marriage tree planting and environmental celebrations suggests that IKS-related practices are
sustained when supported by local ordinances and barangay-led programs. Community tree planting and environmental
activities remain active because they are accessible and linked to formal civic responsibilities, consistent with the
environmental awareness activities reported by the Benguet Provincial Government (2022). In contrast, the low practice of
pakde, pudong, daw-es, and related rituals reflects the decreasing number of ritual specialists, the influence of Christianity,
the adoption of modern farming techniques, and the limited interest of younger generations. Gonzales (2024) and Aguilar
et al. (2020) similarly observed that indigenous agricultural rituals are gradually disappearing due to modernization,
commercial agriculture, and changing rural social structures.

3.3.4 Social Domain
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The respondents fully practiced social IKS, with an overall mean of 3.55. Alluyon, baddang, and timpuyog obtained the
highest mean of 3.80, while communal values and taboos such as inayan, paniyew, and lawa obtained a mean of 3.30. This
indicates that volunteerism, mutual help, solidarity, cooperation, mutual trust, mutual respect, social harmony, and spiritual
balance remain strongly practiced in the community. The strong practice of social IKS shows that collective values remain
deeply rooted in Palina’s cultural life. These values guide residents in helping one another during disasters, gatherings,
community activities, and other shared responsibilities. Owen's (2020) emphasized that unity and cooperation strengthen
sustainable environmental practices, especially when community-based solutions are needed for climate change adaptation.
Carmen et al. (2022), Nath (2024), and Costa et al. (2022) also support the finding that communal values, cooperation, and
strong local relationships improve resilience, resource mobilization, environmental sustainability, and adaptive capacity.

3.4 Differences in Respondents’ Extent of Practice Across Domains

The comparison of respondents’ extent of practice showed no significant difference across all four domains. The p-values
were 0.204 for agriculture, 0.092 for environment, 0.097 for socio-cultural, and 0.259 for social, all greater than 0.05. This
means that respondents from different sectors had generally consistent levels of practice in agriculture, environment, socio-
cultural, and social domains. The social domain showed the strongest and most balanced practice, while agriculture
remained the weakest across sectors. This consistency suggests that community sectors share similar exposure to IKS
practices, especially those embedded in collective life. However, all sectors face difficulty sustaining agri-based IKS due
to commercial farming, modern agricultural technologies, government-led modernization, education systems focused on
technological advancement, and the appeal of fast-growing cash crops. Palis (2019) and Alcantara et al. (2022) support the
finding that farmers in the same locality tend to adopt similar cultivation practices because of shared geography and
environmental conditions. Reyes (2019) also noted that environmental-indigenous practices tend to be consistent when
community values and routines are shared. In the socio-cultural and social domains, the findings align with Mayo's (2023),
Zabala (2021), Ariaso (2020), and Grey's (2019), who emphasized that cultural pride, social norms, and community
cohesion help sustain socio-cultural and social practices despite modernization.

3.5 Relationship Between Level of Knowledge and Extent of Practice

The study found a statistically significant positive relationship between the level of knowledge and extent of practice of
IKS in mitigating climate change. The Pearson correlation coefficient was 0.636, with a p-value of 0.001. This indicates a
moderate to strong positive relationship, meaning that as knowledge increases, the extent of practice also tends to increase.
Among the sectors, elders had the highest knowledge level at 3.6 but a lower practice level at 3.0. Farmers showed relatively
balanced knowledge and practice, with means of 3.05 and 2.95. Teachers had a high knowledge level of 3.3 but a lower
practice level of 2.9. Barangay officials showed close alignment between knowledge and practice, with means of 3.25 and
3.2. Youth had moderate knowledge and lower practice, while women had the lowest overall knowledge and practice
scores, at 2.85 and 2.7. The significant relationship confirms that knowledge is an important predictor of practice. Elders
remain key holders of IKS but need stronger platforms for active knowledge transfer, consistent with Battiste (2002).
Farmers retain practical experience but increasingly rely on modern farming, showing the need to integrate traditional
ecological knowledge with sustainable agriculture, as suggested by Berkes et al. (2000). Teachers possess strong theoretical
understanding but need more opportunities to apply IKS beyond classroom contexts, making curriculum integration
important under the Philippine Indigenous Peoples Education Policy Framework (2011). Barangay officials are effective
intermediaries because they translate knowledge into policies and community programs, consistent with participatory
governance principles (cf. Chambers 1994 on participatory rural appraisal). Youth require stronger engagement because
modernization and digital distractions limit their active practice, while Semali and Kincheloe (1999) emphasized
curriculum integration and digital storytelling as ways to bridge intergenerational gaps. Women need more inclusive
participation in IKS roles, as Agrawal (1995) stressed that gender-sensitive approaches are essential in IKS preservation.
Overall, the findings are supported by Jessen et al. (2022), Makondo and Thomas (2018), and Gordon et al. (2023), who
found that stronger understanding of traditional or indigenous knowledge systems leads to more effective environmental
and climate-related practices.

3.6 Summary of Findings

The study found that the respondents were moderately knowledgeable about IKS in agriculture, environment, and socio-
cultural domains, and fully knowledgeable in the social domain. Significant differences in knowledge were observed in
agriculture, environment, and socio-cultural domains, while no significant difference was found in the social domain. In
terms of practice, respondents slightly practiced agricultural IKS, moderately practiced environmental and socio-cultural
IKS, and fully practiced social IKS. No significant differences were found in the extent of practice across the four domains.
Finally, a significant moderate positive relationship was found between knowledge and practice, indicating that higher
knowledge of IKS is associated with greater application of IKS in climate change mitigation.

4. Conclusion & Recommendations
The study concludes that the Kankanaey of Palina, Kibungan, Benguet possess knowledge of Indigenous Knowledge
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Systems (IKS) for climate change mitigation across agriculture, environment, socio-cultural, and social domains. However,
perceptions on knowledge differ significantly in the agriculture, environment, and socio-cultural domains, while no
significant difference was found in the social domain. In terms of practice, the respondents share similar perceptions: they
minimally practice agricultural IKS, satisfactorily practice environmental and socio-cultural IKS, and strongly practice
social IKS. The study further concludes that there is a statistically significant relationship between the level of knowledge
and the extent of practice of IKS, indicating that knowledge predicts practice and practice may also reinforce knowledge.

The study recommends that the Barangay Government of Palina collaborate with local elders, indigenous leaders, the
Barangay Indigenous Peoples Mandatory Representative, and IKS advocates to conduct regular knowledge-sharing
sessions, workshops, mentoring programs, and community-based training, particularly in agricultural and environmental
IKS. The Sangguniang Barangay - Committee on Agriculture and Food may coordinate with traditional knowledge holders
and modern agricultural experts to integrate IKS into daily farming practices and support farmers who apply sustainable
indigenous practices. The Barangay Committee on Education may also issue a resolution integrating local IKS into the
school curriculum in collaboration with elders and knowledge holders. The Barangay Government of Palina, in partnership
with the Municipal Government of Kibungan, may further promote IKS through information campaigns, symposiums,
forums, systematic documentation, intergenerational transmission, curriculum integration through the Department of
Education’s formal basic education and its Alternative Learning System, capacity-building for women and youth, and
community-led projects that connect traditional knowledge with scientific approaches to climate resilience. Future
researchers are encouraged to examine how indigenous leadership adapts to modern challenges while maintaining its
foundational principles.
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