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Understanding the perception, use, and prioritization of ecosystem services (ES) is important for shaping local
environmental policies. This study assessed for the Cordillera Region, Philippines, Indigenous peoples (IPs)
perception on the significance of ES for their well-being, influence of socio-economic factors attributing to these
perceptions, and ranked the most valued ES. Face-to-face interviews were conducted using a semi-structured
questionnaires with 922 households in 48 villages of the Region. We found that most frequently identified
and valued ES are provisioning (food, income, and medicinal resources) followed by cultural and regulating ES.
The study showed signficant influence (p-value 0.001) of ethnicity, occupation, gender, and age to affect local
perceptions of ES provided by the landscapes. A remarkable differences appeared in prioritizing ES, e.g. younger
local respondents value ES more than older ones; women have appreciated most ES; and ethnic groupings tend to
have a different value of ES that are significantly connected with the landscape characteristics. Traditional rice
farming systems was ranked as source providing the most valued ES followed by conventional farming systems
and off-farming activities like collection of non-timber forest products. Furthermore, IPs involvement to local
surveys are useful in ecosystem conservation strategies because the way society modifies an ecosystem is a
function associated to perceptions, interest, and values. A relevant information to decision-makers that must be
integrated into local development planning to maintain the flow of ES that support the livelihood in a
community.

1. Introduction
Ecosystem services represent the contribution of ecological systems
to benefits people derive from natural and agro-ecosystems. They are
classified as provisioning (e.g. food, fiber firewood, freshwater supply,
ornamental, medicinal resources), regulating (e.g. climate regulation,
water purification, carbon sequestration, pollination, and biodiversity
conservation service or habitat service), and cultural (e.g. tourism, and
recreational activities) (IPBES, 2019; UN-SEEA-EEA TR, 2018). How
ever, landscapes that sustain livelihoods via ES provisioning have been
increasingly threatened by a range of factors (e.g. forest conversion and
agricultural intensification; population growth and climate change)
(Christie et al., 2012; Jackson et al., 2007), which has caused a decrease
in the capacity of ecosystems to provide ES. ES are however indispens
able for livelihoods of resource-poor people like those in the developing
countries (Kalaba et al., 2013; Suwarno et al., 2016). Hence, it is
important to maintain the flow of ES through a sustainable ecosystem

management particularly for services associated with poverty allevia
tion (Kalaba et al., 2013; Muhamad et al., 2014; Zhang et al., 2016).
Most studies have assessed ES by focusing on the bio-physical and
monetary valuation, e.g. the study of Carandang et al. (2013) and San
nigrahi et al. (2020) have estimated values of mangrove forest for a
sustainable ecosystem management; likewise by expressing values in
monetary units and quantitative insights through bio-physical units are
sufficient to communicate services provided by the ecosystems which is
crucial for decision-making situation (de Groot et al., 2012); valuation of
provisioning and regulating ES provided by the forest ecosystems for
conservation priorities by the local people (Joshi and Negi, 2011). It is
however necessary to understand the cultural background of people
benefitting from various ecosystems and the way societies appreciated
and perceived ES (IPBES, 2019; Menzel and Teng, 2010). Exploring IPs
perception of ES is critical (Asah et al., 2014) because of their depen
dence on nature and the contribution of ES to subsistence, livelihoods,
and well-being (CBD, 2010; IPBES, 2019). It has been argued that a
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range of social, cultural, spatial and environmental factors influence
access, importance, and use of a particular ES (Cuni-Sanchez et al., 2016;
Hein et al., 2006; Martín-López et al., 2012; Mensah et al., 2017). The
IPs perceptions, innovations, and practices that embody traditional way
of living relevant for conservation and sustainable use of biological di
versity must be documented (CBD, 2010). The recognition of their in
terest, various perceptions, and preferences of ES in relation to their
livelihoods and understanding how this is influenced by socio-economic
conditions is essential for sustainable landscape management (Aham
mad et al., 2019; Asah et al., 2014; Cuni-Sanchez et al., 2016; Mensah
et al., 2017; Muhamad et al., 2014).
Local perceptions are associated with the use and information of ES
(Casado-Arzuaga et al., 2013; IPBES, 2019; Scholte et al., 2015) while in
rural communities, most ES are strongly influenced by identity and
culture (Widianingsih et al., 2016). For example, Muhamad et al. (2014)
found that in West Java, Indonesia, people living closer to a forest
perceived ES more important for their well-being in comparison with
people living further away. Sodhi et al. (2010) found also in other
Southeast Asian countries that people of communities living in close
vicinity to forest tend to identify more ES significantly related to their
livelihood. Rural people in the Philippines perceived forest ES as an
integral part of their livelihoods such as biodiversity and carbon
sequestration (Mukul et al., 2016). Quevedo et al. (2021) showed in a
recent study that also blue carbon ecosystems, a collective term for
mangroves, seagrass meadows, and salt marshes, that have an important
role in reducing risks and impacts of climate change through carbon
sequestration and other ES (Bindoff et al., 2019), are also indirectly
influenced by perceptions and behaviour of residents. Mensah et al.
(2017) observed that demographic profile of local communities played
significant roles in ES values, e.g. older households find provisioning ES
more important as compared with younger households. Abram et al.
(2014) documented spatial variations in local people’s values and per
ceptions of ES in forested regions of Borneo. On the other hand, Oren
stein and Groner (2014) and Gould et al. (2014) found that cultural
factors such as the ethnicity of cultural groups resulted in significant
differences in ES identification and ranking.
Human perspectives, attitudes, and beliefs in relation to ES have
been studied, for instance Hartter et al. (2010) and Martín-López et al.
(2012). However, few studies have assessed perceptions of the IPs on ES
significance to human well-being. There is a need to better understand
how IPs shape and nurture their environment. In order to achieve a
successful resource management and local environmental policies, local
and IPs (i.e. end users of the services and goods provided by the land
scape and ecosystems) must be involved. Especially their opinions and
preferences, and attitudes towards conservation must be understood
(Martin-Lopez et al., 2007) which is a key element to promote a sense of
ownership for successful resource management and local environmental
policies. IPBES (2019) embraces the human-nature relations, cultural
and diverse values of ES; as nature’s contribution to people (NCP) and
the different perceptions of ES to human well-being (see also Pascual
et al., 2017). It was noted that the NCP framework was built on the ES
concept and aims to incorporate social sciences more inclusively in the
analysis of ecosystem-people interactions (Díaz et al., 2018; Dean et al.,
2021). This is of particular relevance for IPs, who value nature benefits
in complex, multidimensional value frameworks, intertwined with cus
toms and rituals (CBD, 2010; Folke et al., 2016; Sangha et al., 2018).
The IPs are key components of sustainability agenda, particularly on
environmental policies since they occupy more than a quarter of the
world’s land surface of conservation importance (Buenavista et al.,
2018; Garnett et al., 2018). IPs inhabit and manage vast areas, often rich
in biodiversity and critical for ES supply (Tengo et al., 2017). Díaz et al.
(2018) and Sangha et al. (2018) elaborated the role of IPs and their
connection with nature which is not limited to ES use but their role also
entails responsibility and their capabilities to maintain those ES. Most
IPs have detailed knowledge of local agro-ecological conditions, char
acteristics of plants and animals, resources and ecological processes in

the ecosystems and landscapes on which they depend for sustenance and
life ways (Berkes et al., 2000). The perception of IPs can be assessed
through a participatory approach with an explicit consideration of
diverse scientific disciplines, stakeholders, and including indigenous
and local knowledge (Diaz et al., 2015; Kilonzi and Ota, 2019). There
remains a need to increase the assessment of ES in a local context to
ensure capturing all relevant information necessary for decision-makers
including multiple societal interest, values, and diverse uses of ES
(Brown and Fagerholm, 2015; Darvill and Lindo, 2015; Díaz et al.,
2018). The study of socio-cultural at the local level is vital elements in
the ES framework through policy and environmental management
strategies, because the way a society modifies an ecosystem is a function
of perceptions, interest, and values are associated with it (Caballer
o-Serrano et al., 2017).
In the present study, we assessed the importance, use, and perception
of IPs towards ES provided by the natural and agro-ecosystems in the
Cordillera Region, Northern Luzon, Philippines. Specifically we (i)
assess the IPs perception and significance of ES for their well-being; (ii)
evaluate the influence of socio-economic factors attributing to these
perceptions; and (iii) rank the most important and valued ES provided
by the landscape in the Cordillera Region. The diversity of perceptions
and practices are relevant information to decision-makers to be inte
grated into local development planning to maintain the flow of ES that
support the livelihood in a community.
2. Material and methods
2.1. Study area
The study was conducted in the indigenous communities of Benguet
and Ifugao Provinces in the Cordillera Administrative Region (CAR),
Northern Luzon, Philippines. In 2015, CAR had a population of 1.7
million people (PSA, 2015). The CAR mountainous topography is
characterized by towering peaks, plateaus, and intermittent patches of
valleys. It is the only land-locked region in the Philippines (Fig. 1). The
region is a watershed area and it supports various hydro-electric power
plants and irrigation dams for agricultural farms in the lowland areas of
Northern Luzon. It covers about 1829 thousand ha (approximately 6% of
the Philippines’ total land area). The elevation ranges from 5 to >2900
m above sea level (masl), and almost 71% of the region’s land area has
slopes of 30% or more (DENR-CAR, 2011; CAR-RDP, 2017). The agri
cultural area covers approximately 250 ha. It is divided into annual
cropland planted with crops like rice, corn, vegetables, and tubers and
perennial cropland with fruit trees e.g.mango, citrus, banana, and coffee
(CAR-RDP, 2017; PSA, 2020).
Benguet is one of the six provinces in CAR. It consists of thirteen
municipalities that are a homeland to IPs with ethnic groupings like
Ibaloi, Kalanguya, Kankanaey, and other communities from nearby
areas. The temperature in these mountainous areas ranges from 7 ◦ C to
26 ◦ C from December to February (PAGASA, 2017). Ifugao Province has
eleven municipalities, nine of which contain 79% of rice terraces
including the Banaue Rice Terraces (BRT) recognized as one of the
world’s natural heritage by UNESCO. The terraces are located at an
elevation between 800 and 1500 masl and have a slope of 50% or more
(GIAHS, 2008). Ifugao is inhabited by the ethnic groups Ayangan and
Tuwali which both dominate the area. Benguet and Ifugao are endowed
with forest resources on which they depend upon for their daily suste
nance by providing food, income, medicine, and construction materials
(Balangcod and Vallejo, 2013).
In our study region, agriculture is the primary occupation, employ
ing more than half of the region’s workforce (NSCB-ENRA-CAR, 2000).
Most people own agricultural lands inherited from their forefathers
which are cultivated for rice, traditional crops, and high value crops.
Local people are engaged in traditional, kaingin, conventional, organic,
off-farming, and livestock farming systems (Table S1). Also other live
lihoods are provided by the cultural and historical landscapes.
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Fig. 1. Location of the study showing the different municipalities surveyed in Benguet and Ifugao Provinces.

Communities attribute nature and social significance for ceremonial
use to e.g. trees and waterfalls (Conner et al., 2016). About 14–17
million IPs’ population in the Philippines which are divided into 110
ethno-linguistic groups, 33% are found in Northern Luzon, 61% in
Mindanao, and 6% in the Visayas area (UNDP, 2018). The IPs in CAR
believe in the sanctity of ecosystems such as forests, rivers, grasslands,
and plant or animal species as a dwelling place for a supernatural being.
Land is a territorial base that is indispensable for the local community.
Ancestral domain for them is a holistic concept encompassing not only
the land but including its resources. It is not a commodity to be sold or
exchanged but a resource to be nurtured for future generations (Carino,
2012). Castro (2000) stated that not all indigenous cultural communities
are homogenous and share a common notion of territory. Ethnic groups
in CAR have concepts of ancestral domain while other ethnic groupings
have a fluid concept of territoriality, their domain moves as the group
transfer from place to the other, and so there is no concept of permanent
territory. The local communities in CAR have a sustainable indigenous
resource management practices which are integrated in the
socio-cultural system making them most likely eminent among the
Philippine indigenous cultural communities (Tolentino, Jr., and
Prill-Brett, 2015).

residence of dominant ethnic groups; a method used by Ahammad et al.
(2019) and Sunderland et al. (2017). In each municipality, project goals
and deliverables were presented to the local government units, council
of elders, and other respected leaders as a requirement for the issuance
of a permit to conduct the survey within their community. Pilot in
terviews were conducted in the nearby communities in Benguet to test
the rationality of the semi-structured questionnaires. The project teams
of two or three interviewers, including the lead author, conducted field
surveys from November 2017 to September 2018. Within each village,
20 households engaged in agriculture were randomly selected from
people working in the local (barangay and municipal) government units,
and government employees. A head of household was selected from
local communities. Moreover, the initial list of respondents was subse
quently enlarged using a “snowball sampling technique” whereby
interviewed key informants were asked to identify and contact other
heads of households who are knowledgeable about the topic (Camps-
Calvet et al., 2016; Iniesta-Arandia et al., 2014). In the absence of a
father, the wife and children above 18 years old were interviewed to
represent the household.
During the survey, they were asked to identify ES that are beneficial
and appreciated by the local people and to identify the natural and agroecosystems that provide each ES. The first part of the survey was a faceto-face interview used to collect respondents’ socio-economic data. The
second part was an in-depth discussion, each respondent was asked a set
of questions for her/him to identify ES derived from natural and agroecosystems in relation to their primary sources of livelihood in the
area. ES were identified using a free listing technique (e.g. Bieling et al.,
2014), field notes were used to record their responses. A triangulation
method was used to validate the reliability of our findings and infor
mation gathered. Then, clustering/coding was used to classify the
identified ES by the local communities (Table S3). Following the ty
pologies of ES by Haines-Young and Potschin (2018), MA, (2005) and
TEEB (2010) we classified ES being a provisioning, regulating, or

2.2. Data collection
Data on IPs perceptions of ES were gathered through a participatory
approach using semi-structured questionnaires, focused group discus
sions (FGD), and face-to-face interviews. Prior to the fieldwork each
identified cultural community was informed and consulted for their
approval to conduct the research. A total of 922 households were
interviewed in 48 barangays/villages (Table S2): eight municipalities in
Benguet covering 32 villages, and four municipalities in Ifugao covering
16 villages (see Fig. 1). The surveyed communities were selected based
on their location as a local tourist spot, farming livelihoods, and
3
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cultural ES. In the third part, an exercise was performed to score and
rank the natural and agro-ecosystem sources in order to identify which
ES sources are the most valued by the local people in relation to their
livelihood. Following the methodology as described by Shoyama and
Yamagata (2016) and Sherrouse et al. (2011), a bean-counting method
was used. Each respondent received five beans and was asked to hypo
thetically allocate this to the natural and agro-ecosystem as ES sources:
traditional farming system anaerobic rice (TFSanr), traditional farming
system aerobic rice (TFSar), kaingin farming system (KFS), conventional
farming system (CFS), organic farming system (OFS), livestock farming
(LSF), off-farming activities (OFA), cultural and historical landscape
(CHL), recreation and ecotourism (RET). The highest number of beans
(5) had to be assigned to the most significant ES source and followed by
a lower (4–1) in a diminishing number of beans to the least significant ES
source. The rationale of the methodology was explained to the re
spondents in ranking which would be the most important ES source that
supports livelihood and landscape to manage. The participant was asked
to choose his/her preferred landscape and explain the reasons for these
choices.

Table 1
Socio-economic characteristics of all respondents in the survey (N = 922).
Socio-economic variable
1. Gender
Women
Men
2. Age (years old)
18-32
33-47
48-62
63-77
3. Educational attainment
Elementary
Secondary
Technical/Vocational
Tertiary
No formal education (NFE)
4. Occupation
Government employed
Farmers
LGU/eldery/Lupon
Skilled workers
Businessmen
Housekeeper
Students
5. Household size (no. of members)
1-3
4-6
7-9
10–12 and up
6. Years of residency
5-19
20-34
35-49
50–64 and up
7. Ethnic group
Ayangan
Ibaloi
Kalanguya
Kankanaey
Tuwali

2.3. Data analyses
Descriptive statistics like frequency, percentage, and mean were
calculated to characterize and evaluate the IPs perception on the sig
nificance of ES provided by the landscape in CAR. Data gathered from
interviews, FGDs, and hand-written notes were compared, analyzed, and
transcribed. Important ES mentioned by the respondents were coded
and grouped corresponding to ES categories from MA (2005) and TEEB
(2010).
To determine whether and how socio-economic factors influence the
perception of IPs in identifying ES importance, the data gathered were
clustered according to (1) gender (women, men); (2) age range (18–32,
33 to 47, 48 to 62, and 63–77 years old); (3) educational attainment
(elementary, high school, vocational, tertiary, and no formal education);
(4) occupation (government employees, farmers, MLGU/BLGU/elderly,
skilled workers, businessmen, housekeepers, and students); (5) house
hold size (1–3, 4 to 6, 7 to 9, and 10 and above); (6) years of residency of
respondents (5–19, 20 to 34, 35 to 49, 50 to 64); (7) ethnic groups
considered include Ibaloi, Kalanguya, and Kankanaey in Benguet Prov
ince and Ayangan and Tuwali in Ifugao Province (Table 1). The total
scores for each ES source were calculated using the number of beans
allocated to each source. Next the ES sources were analyzed and ranked
based on these scores. The derived mean values are explained as follows;
mean of 4.50–5.00 (as extremely important), 3.50–4.49 (highly impor
tant), 2.50–3.49 (more important), 1.50–2.49 (important), and
1.00–1.49 (unimportant).
The Statistical Package for Social Sciences IBM SPSS 23.0 (IBM SPSS,
2019) was used for all statistical analyses. To analyse the respondents’
perceptions of ES provided by the landscapes of CAR, the
non-parametric Kruskal-Wallis and Mann-Whitney test were conducted.
The Chi-squared test was used to identify possible significant associa
tions between the perceived ES and the socio-economic characteristics
of the respondents. Friedman’s test was used to compare the computed
mean ranks of ES sources.

Total Number of respondents (%)
485 (52.7)
436 (47.3)
213
252
288
168

(23.1)
(27.4)
(31.3)
(18.2)

277 (31.6)
300 (34)
30 (3.4)
263 (30.0)
6 (0.7)
44 (4.9)
475 (52.8)
126 (14.0)
84 (9.3)
57 (6.3)
92 (10.2)
22 (2.4)
240 (26.8)
456 (51)
161 (18)
37 (4.1)
160
195
195
294

(19.0)
(23.1)
(23.1)
(34.8)

90 (9.8)
199 (21.7)
114 (12.4)
304 (33.2)
210 (22.9)

secondary education (34%) and have a farming occupation (53%). Half
of the sampled households has three to six family members and 35%
were residents of the study area since birth. The local perceptions with
regard to ES provisions from the natural and agro-ecosystem are
enumerated in Table S3 as a result of the free listing technique. The
identified ES are based from the cumulative number of responses with
regards to these landscapes as sources of ES. Off-farming activities had
the highest number of provided ES (7), followed by cultural and his
torical landscape, (6 ES), and five ES delivered by conventional farming
system, kaingin farming system, traditional farming system anaerobic
rice, and recreation and ecotourism.
3.2. Most valued and prioritized ES
A total of 17 ES were identified and appreciated by IPs. Of these,
seven provisioning services (food, income, animal food, medicinal re
sources, timber and firewood, handicraft materials, and animal labor);
two regulating services (purification of water, and climate regulation);
and eight cultural services (cultural value for ritual purposes, rice winemaking, holy mass offering, educational information, preservation of
memories, scenery or aesthetic value, recreation, and health purposes)
(Fig. 2). Provisioning are perceived by the respondents as the most
valued ES including food, income, and medicinal resources followed by
cultural and regulating ES. Provisioning ES income was obtained from
collection and selling of NTFPs (wild fruits, vegetables, mushroom and
raw materials which are used for wood for carving and rattan for basket
weaving), harvest from farm outputs, and by serving as tour guides and
porters to nearby cultural and historical landscapes.
Cultural ES like rice wine-making is a traditional practice for each

3. Results
3.1. Characteristics and identification of ES
Data collected from 922 household respondents, ranging from 18 to
over 70 years old. Description of socio-economic characteristics of the
entire sampled households is summarized in Table 1. IPs perspectives
were related to respondents’ age, gender, household size, occupation,
years of residency, level of education, and ethnic groupings. Thirty-one
percent of respondents have an age range of 48–62 years old comprised
mostly of women (53%). The majority of the respondents has finished
4
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Fig. 2. Identified and perceived important ES from the landscapes. Legend: TFSanr-traditional farming system anaerobic rice, TFSar-traditional farming system
aerobic rice, KFS-kaingin farming system, CFS- conventional farming system, OFS-organic farming system, LSF-livestock farming, OFA-off-farming activities, CHLcultural and historical landscape, RET-recreation and ecotourism.

household usually prepared by elderly women. The rice wine is stored
ready to be used as an offering or to appease the spirits of their dead;
other respondents mentioned that rice wine is sold to the local markets
for an additional income. Holy mass offering was also identified by some
respondents. They segregate a portion of their farm harvest to be offered
during Sunday holy masses. Furthermore, cultural values and animal
labor are associated to livestock farming. Chicken, pig, and water buf
falo are used as offering during traditional rituals for a bountiful harvest
and to appease spirits of their dead. Water buffalos are used as animal
labor to plow the land and can also be hired by other farmers.
The ES source preferences of the local communities were assessed
using the bean-counting method (Table 2). The results established that
traditional farming system anaerobic rice is the most important source
which delivered ES having the highest mean (4.8). It was evident that
rice farming played a vital role in the production of rice as a staple food
and as main ingredient of “tapey” or rice wine. Glutinous and nonglutinous rice were produced for food consumption and as additional
income when sold in the nearby markets as “one town one product” of a
community. The conventional farming system and off-farming activities
ranked second and third, respectively with mean values of 4.4 and 4.1.

tests. The results revealed that several socio-economic characteristics
influence their perception of ES: respondents’ gender, age, educational
attainment, occupation, household size, years of residency and ethnic
groups (Table 3). The factors for the socio-economic variables were
highly significant at 1% level and significant at 5% level for various ES.
For example, age had a significant influence on respondents’ perceptions
of ES provided by kaingin farming system (p-value 0.033), off-farming
activities (p-value 0.002), recreation and ecotourism, and cultural and
historical landscape (p-value 0.000) whereas gender influenced ES
provided by traditional farming system anaerobic rice (p-value 0.036),
kaingin farming system (p-value 0.031), conventional farming system
and off-farming activities (p-value 0.009) and (p-value 0.001)
Table 3
The significant socio-economic variables that influenced the perceived impor
tant ES.

3.3. Socio-economic factors influence on their perceptions and ranking of
ES sources
Influence of the socio-economic variables to ES valuation by the
respondents was analyzed using the Kruskal-Wallis and Mann-Whitney
Table 2
Ranking of the most significant sources of ES presented by decreasing order of
preference.
Natural and agro-ecosystem as sources
of ES

Mean

Descriptive
equivalence

Rank

Traditional farming system anr (TFSanr)
Conventional farming system (CFS)
Off-farming activities (OFA)
Organic farming system (OFS)
Traditional farming system ar (TFSar)
Livestock farming (LSF)
Recreation and Ecotourism (RET)
Kaingin farming system (KFS)
Cultural & historical landscape (CHL)

4.8
4.4
4.1
3.9
3.6
3.6
3.2
3.0
2.8

Extremely Important
Highly Important
Highly Important
Highly Important
Highly Important
Highly Important
More Important
More Important
More Important

1
2
2
2
2
2
3
3
3

Natural and agroecosystem as sources
of ES

Significant factors

Traditional farming
system (TFSanr)
Traditional farming
system (TFSar)
Kaingin farming
system (KFS)
Conventional
farming system
(CFS)
Organic farming
system (OFS)
Livestock farming
(LSF)
Off-farming activities
(OFA)
Cultural & historical
landscape (CHL)
Recreation and
Ecotourism (RET)

Gen
*

Edu
**

Occ
**

Eth
**

Age *

Gen
*
Eth
**

Edu
**

Occ
**

HH *

Edu
**
HH *

Occ
**
Res
*
Eth
**

Eth
**
Eth**

Gen
**
Occ *
Edu
*
Age
**
Age
**
Age*

Eth
**
Eth
**
Gen
**
Edu
*
Occ
*

Res
**

Res
*

Eth
**

Anaerobic rice (anr); Aerobic rice (ar); Gender – Gen; Edu – Educational
attainment; Occ- Occupation; Eth – ethnic groups; HH –Household size; Res
–Years of residency.
**P < 0.01 highly significant.
*P < 0.05 significant.
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livelihoods of local people (e.g., Fagerholm et al., 2012). Incomes
derived from trade in non-agricultural provisioning ES such as fruits,
nuts, fibers, resins, and other NTFPs play a critical indirect role in food
access by rural households (Kamanga et al., 2009; Poppy et al., 2014).
Other studies have used forest income or environmental income termi
nologies to define income obtained from NTFPs and non-cultivated wild
resources like edible weedy plants (Angelsen et al., 2014; Pritchard
et al., 2019; Sjaastad et al., 2005), and also showed their importance for
rural areas of developing countries: forest income or environmental
income comprise 28% of these household incomes (Angelsen et al.,
2014; Kalaba et al., 2013).
The ES identified by the local people were substantially connected
with the characteristics of the landscapes like the provisioning ES
associated with traditional farming livelihood. This result agrees with
the findings of Iniesta-Aranda et al. (2014) and Zhang et al. (2016). They
also found that local communities’ perception of ES are related to land
uses and those that are directly linked to human-made components of
the landscapes. Respondents of the study further elucidated that many
ES are derived from the Banaue Rice Terraces (BRT) in Ifugao such as
food (upland native rice varieties), and income (from rice selling, rice
wine-making, and as tourist guide or porter). The BRT supplies them
with cultural ES such as educational information, perseveration of
memories, scenery, recreation, and health purposes. The study of
Tekken et al. (2017) confirmed that immaterial values were assigned to
nature that emanates from the interactions between rice farming and the
landscapes where they are anchored.
Several studies have also emphasized the higher perception of rural
people on indirect over direct ES (Campos et al., 2012; Pascua et al.,
2017). Fresh water supply is a critical need for the entire population,
thus the IPs in CAR recognized important provision of forest ES through
watershed and water regulating services. The concept of “Muyong”
systems (woodlot planted with trees which is owned by a clan for gen
erations) known as traditional watershed management practice that was
sustained to irrigate their farming livelihood (Parrotta et al., 2016). The
local people showed importance on water purification and regulation of
water flows. They acknowledged that water is essential for their daily
activities, irrigation water for their farms, and realized the risks of
contaminated water. Local climate regulation was associated with
forested lands and the presence of trees in their farms that give sun shade
and provide a cooler environment to work during the day. Muhamad
et al. (2014) also showed that local farmers attributed importance to the
environment and forest ES for the maintenance of clean water supply.
Similarly, local people from other studies showed a higher appreciation
of freshwater supply and purification across wealth groups (Ahammad
et al., 2019; Cuni-Sanchez et al., 2016).
Our respondents mentioned that rituals were performed before rice
planting and after harvest in order to have a bountiful harvest. The local
people in this study area believed that performing rituals would make
them resilient or enable the communities to seemingly address climate
change and biodiversity disappearance and other external pressure
affecting their livelihood. While the study of Verschuuren et al. (2014)
also noted that rituals, ceremonies, and social roles and norms of the
local communities are practiced during planting, harvesting and sowing
of seeds. OFA like collection of NTFPs in the forest were appreciated by
the local respondents despite distance to the village. A similar pattern
has been observed with rural people in Indonesia and Tanzania, provi
sioning ES provided by the remnant forest tended to be appreciated
more (Fagerholm et al., 2012; Muhamad et al., 2014). Our findings
support the importance of OFA in collection of (NTFPs) as sources of
food (wild edible fruits, mushrooms, and vegetables, hunting and fish
ing), income, medicinal resources, and timber and firewood. Like Saha
and Sundriyal (2012) we found that NTFPs apparently act as a safety-net
for a tribal livelihood that supports domestic needs and income to the
communities.

respectively (Table S4). Similarly, educational attainment and occupa
tion of respondents affect their perceptions of ES provided by traditional
farming system anaerobic rice, cultural and historical landscape, kaingin
farming system, off-farming activities, and recreation and ecotourism.
The household size and length of residency influence ES provided by
kaingin farming system cultural and historical landscape, and recreation
and ecotourism. While ethnic groupings significantly influence the
perceived value of all of ES sources except for the traditional farming
system aerobic rice which was not affected by the respondents’ socioeconomic variables.
Moreover, effect of the socio-economic characteristics of respondents
on ranking of ES provided by natural and agro-ecosystem sources were
analyzed (Table 4). We observed that ethnic groupings has a highly
significant influence to ranking the ES sources. Repondents from the five
ethnic groupings and have high perceptual views that are usually related
to the land characteristics such as land uses, location, farming activities,
and patterns of crops planted in agricultural landscapes. The gender of
respondents has significantly affected the ranking of six ES sources i.e.
TFS anr (p-value 0.001), LSF (p-value 0.006), CHL and RET of p-value
0.000 (Table S5). Four sources of ES are affected by the occupation of
the respondents. The level of education does not affect the ranking for e.
g.TFSanr, CHL, and RET since college and vocational graduates and NFE
have the same perceptual views regarding ES delivered. Nonetheless, the
length of residency and age affects ranking of the importance of OFA and
CHL for ES provisioning.
4. Discussion
4.1. Perceptions of ES and their sources
The importance of ES for IPs livelihood systems is an indispensable
part of the ES assessment framework. Understanding the socio-economic
characteristics and perceptions of the local people behind the impor
tance and prioritization of ES is essential to derive appropriate man
agement of the agro-ecosystems providing these ES. Our findings are in
accordance with other researches that have identified provisioning ES as
the most important (see Ahammad et al., 2019; Mensah et al., 2017;
Muhamad et al., 2014; Shoyama and Yamagata, 2016). In our study,
provisioning ES such as food, income, and medicinal resources were
perceived to be more beneficial (Fig. 2) which is in agreement with the
study of Mensah et al. (2017) where material benefits or direct services
are higher valued because of their fundamental importance for the
Table 4
Significant factors affecting the ranking of livelihoods as ES sources.
Natural and agro-ecosystem as
sources of ES

Significant factors

Traditional farming system
(TFSanr)
Traditional farming system
(TFSar)
Kaingin farming system (KFS)
Conventional farming system
(CFS)
Organic farming system (OFS)
Livestock farming (LSF)

Gen
**
Gen
**

Edu*

Occ
**
Gen *
Gen
**
Occ *

Eth **

Age *

Gen
**
Edu
**

Off-farming activities (OFA)
Cultural & historical landscape
(CHL)
Recreation and Ecotourism (RET)

Gen
**

Eth **

Eth
**

Eth **
Res *

Eth
**
Edu
**
Occ
**

Occ
**
Eth
**

Eth
**

Anaerobic rice (anr); Aerobic rice (ar); Gender – Gen; Educ – Educational
attainment; Occ- Occupation; Ethic – ethnic groups; HH –Household size; Res
–years of Residency.
**P < 0.01 highly significant.
*P < 0.05 significant.
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4.2. Influence of socio-economic factors to their perceptions

inside the household and how they appreciate direct benefits from the
environment (Allendorf and Yang, 2013; Mensah et al., 2017).
Previous studies showed that formal education influenced percep
tional differences of ES (Campos et al., 2012; Sodhi et al., 2010).
Conversely, the study of Martín-López et al. (2012) reported that people
without formal education gave more value to provisioning services than
educated people, contradictory to our findings. We established that the
level of education does not influence their perceptions because both
college graduates and respondents having non-formal education prior
itized the same ES provided by the landscape. Moreover, it was observed
that the occupation of the respondents significantly influence ES
appreciation. Students, farmers, housekeepers, government employees,
and businessmen prioritized ES. This has direct relationships between ES
sources appreciated by students and farmers. Farming livelihoods send
their children to nearby state universities and colleges. Thus, students
work at the family farms during the weekend to help their parents. No
significant relationship between ES prioritization to household sizes was
observed.

Most respondents in our study were aware of the full range of ES
provided by the landscape and farming systems in CAR. We found that
socio-economic variables have a strong influence in shaping the local
perceptions of ES. Age and gender affect perceived ES delivered by the
kaingin farming system, cultural and historical landscape, recreation
and ecotourism, off-farming activities, cultural and historical landscape,
and traditional farming system anaerobic rice (Section 3.3). These
findings are in accordance with previous studies, where age and gender
are significant predictors of people’s attitude toward ES importance
(Mensah et al., 2017; Muhamad et al., 2014). Educational attainment
and occupation played a significant role in the importance of ES. In
contrast, research involving rural people from West Java, Indonesia by
Muhamad et al. (2014) found that occupation did not affect their
perception of ES. However, less influence was also established involving
the household size and years of residency by the local respondents,
which affects the perception of kaingin farming system and cultural and
historical landscape as ES sources. During the survey, respondents
mentioned that KFS and CHL activities are performed after “pan
agsisiwat” or rice farming activities which considerably supplement
food and income needs for their families.
Furthermore, the significant influential factor in ES perception is the
respondents’ ethnic groupings. It affects all the perceived ES derived
from the ES sources such as traditional farming system anaerobic and
aerobic rice, kaingin farming system, conventional farming system,
organic farming system, livestock farming, off-farming activities, cul
tural and historical landscape, and recreation and ecotourism. Different
ethnic groups can have very distinct livelihood strategies like farming,
herding, fishing, hunter-gathering which can elucidate variations in
their ES perceptions and uses (Cuni-Sanchez et al., 2019). The study of
Widianingsih et al. (2016) argued that ethnicity influences rural live
hoods in Indonesia. In our study, ethnicity plays a vital role to ES
perceptual views in relation to farming livelihood systems. The Ayangan
and Tuwali groups recognized traditional farming system of anaerobic
and aerobic rice as ES source more than the other ethnicities as attrib
uted to their livelihood like planting upland rice varieties. The Kanka
naey, Ibaloi, and Kalanguya groups valued conventional farming system
more due to the production of high value crops. We also noted the
ethnicity’s importance on how IPs view their lands, according to them
“land is life” hence it is indispensable (Carino, 2012; Tolentino, Jr., and
Prill-Brett, 2015). These IPs made some parallel connections between
forest ecosystem (e.g., “Muyong” or “Duntog’’) as the source of irriga
tion water to their traditional farming systems that provides food which
is similar to the findings of Allendorf and Yang (2013) and Camacho
et al. (2016). Additionally, Camacho et al. (2016) mentioned that the
“muyong” system is regarded by their respondents as a vital tradition
which sustains biodiversity due to their approach of assisted natural
regeneration to enhance the growth of timber-oriented indigenous
species. This eventually sustains the watershed to irrigate the upland
rice production. Ethnicity influences the values of ES especially with
emphasis on the local context, like one ES is so vital that its value does
not depend on such factors mentioned earlier (Cuni-Sanchez et al., 2016;
Hartter, 2010). Our study is one of the few to explicate the influence of
ethnicity in livelihood strategies of the local communities.
Differences in their perceived values and prioritized ES sources in
connection with their livelihoods were affected by the socio-economic
factors (Table 3). Younger respondents of the community showed a
higher appreciation and prioritization to ES as compared to older
community members. Older respondents mentioned that they had never
visited places like Banaue Rice Terraces and Mount Pulag National Park.
Gender played a highly significant role in the prioritization of ES in CAR.
Most of the livelihoods as sources of ES were prioritized by female re
spondents, our results are in accordance to the study of (Martin–Lopez
et al., 2012) where women also had a higher perception to ES than men.
This is probably associated with the sense of duties that women perform

5. Conclusions and implications for local development
Landscapes of the Cordillera deliver a wide range of ES necessary for
human well-being. This study was the first to be conducted in the region
assessing ES perceptions and prioritization involving IP communities.
Respondents generally appreciated the perceived absolute values pro
vided by the ES sources which are strongly influenced by ethnicity,
occupation, gender, and age. Understanding the socio-economic factors
influencing people’s perception of the natural and agro-ecological areas
is an essential linkage between livelihood and conservation aspects.
Traditional farming systems of anaerobic and aerobic rice was ranked as
the most critical sources of ES because it is providing both provisioning
and cultural ES. The IPs attributed to land characteristics to their live
lihood like planting upland rice varieties and the production of high
value crops. The indirect regulating ES was also recognized due to their
forest connections (e.g. “Muyong” or “Duntog’’) as the source of irri
gation water to their traditional farming systems. But most importantly,
our study reveals the significant influential factor in ES perception was
the respondents’ ethnic groupings because it affects all the prioritized ES
derived from their sources. The research emphasized local people’s
participation about the importance and ranking of ES. Women have
significant appreciation to ES provisions. They can be tapped as land
managers and to increase awareness on the importance of ES for a sus
tainable use of these services. Furthermore it is recommended to analyse
and compare local and IPs perceptions of ES provided by the landscapes
and to assess necessary underpinning causes.
Moreover, the outcome of this study can be a reference to decisionmakers in prioritizing landscape use and functions of ecosystems by
strengthening local policies for conservation strategies of these natural
resources. However, development of local policies should be in accor
dance with the local context highlighting the prioritized ES among
different groups. The diversity of beliefs and practices are relevant in
formation that provide insights to decision-makers for ecosystem con
servation initiatives. For example, decision-makers of the community
would benefit from being knowledgeable on which prioritized ES
sources are mostly beneficial to people so they have anticipated de
cisions and management options to maintain the ecological balance.
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Bilgin, A., Breslow, S.J., Bullock, C., Cáceres, D., Daly-Hassen, H., Figueroa, E.,
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