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Exploring intrinsic, instrumental, and relational values for sustainable
management of social-ecological systems

Puaola Arias-Arévalo’?, Berta Martin-Lépez® and Erik Gémez-Baggethun*’

ABSTRACT. The values (i.e., importance) that people place on ecosystems have been identified as a crucial dimension of sustainable
management of social-ecological systems. Recently, the call for integrating plural values of ecosystems beyond intrinsic and instrumental
values has prompted the notion of “relational values.” With the aim of contributing to environmental management, we assess the
environmental motivations (i.e., egoistic, biospheric, altruistic) and values that people attribute to the ecosystems of the mid-upper
stream of the Otun River watershed, central Andes, Colombia. We analyzed 589 questionnaires that were collected in urban and rural
areas of the Otun River watershed using the nonparametric Mann-Whitney U test and logistic regressions. We found salient biospheric
motivations and the attribution of plural values (i.e., intrinsic, relational, and instrumental) to the ecosystems of the mid-upper stream
of the Otun River watershed. Particularly, relational values were the most frequently mentioned value domain. Further, our results
showed that environmental motivations and socioeconomic factors are associated with the expression of different value domains. We
found negative associations between egoistic motivations and intrinsic values and between rural respondents and instrumental values.
We found positive associations between altruistic motivations and relational values and between rural respondents and both intrinsic
and relational values. In light of our results, we argue that intrinsic, instrumental, and relational values coexist in people’s narratives
about the importance of ecosystems. Plural valuation approaches could be enhanced by differentiating relational from instrumental
values and by expressing them in nonmonetary terms. We argue that multiple values of ecosystems expressed by rural and urban
societies should be included in environmental management to tackle social conflicts and consider the diverse needs and interests of
different social actors.

Key Words: ecosystem services valuation, environmental ethics, environmental management; environmental motivations, environmental

values, transcendental values, value pluralism; watersheds

INTRODUCTION

Ecosystems provide vital ecosystem services to humans such as
freshwater, energy, food, climate regulation, hydrological
regulation, recreation, and aesthetic experiences (Millennium
Ecosystem Assessment 2005). At the same time, human decisions
and behaviors toward ecosystems influence ecosystems’ capacity
to supply ecosystem services (Daily et al. 2009). Human decisions
and behaviors toward ecosystems are also determined by the
multiples ways in which nature, ecosystems, or ecosystems services
are important for individuals or social groups (Ives and Kendal
2014, Jones et al. 2016, Pascual et al. 2017, Arias-Arévalo et al.
2018).

The importance that people place on ecosystems and ecosystem
services has been identified as a crucial dimension of sustainable
management of social-ecological systems (Ostrom 2009).
However, the study of values, and other human cognitions, has
been poorly addressed by the research on social-ecological
systems (Jones et al. 2016) and environmental management
(Floress et al. 2015, Castro et al. 2016). Particularly, in the
scientific field of ecosystem services, monetary valuation methods
have received more attention than other valuation methods
(Abson et al. 2014, Gomez-Baggethun and Martin-Lopez 2015).
Focusing only on monetary valuation emphasizes instrumental
values while ignoring intrinsic and relational values (Arias-
Arévalo et al. 2018).

Exploring plural values beyond instrumental values is gaining
momentum in social-ecological systems and ecosystem services
research (Chan et al. 2016, Kenter 20164, Jacobs et al. 2016, Jones
et al. 2016, Pascual et al. 2017, Arias-Arévalo et al. 2018).
Instrumental values represent the value of ecosystems as merely
means to an end and are often measured in monetary terms. By
contrast, intrinsic values refer to the value of ecosystems as ends
to themselves and are often represented as moral duties (Arias-
Arévalo et al. 2018). The instrumental-intrinsic dichotomy has
guided decisions about environmental management by either
fostering market-based conservation approaches such as
payments for ecosystem services or prompting the conservation
of protected areas without any human intervention (Spash 2013,
Anguelovskiand Martinez Alier 2014, Martin-Lopez and Montes
2015).

In recent years, ecosystem services valuation scholars have
adhered to value pluralism: the recognition of different and often
conflicting value domains that are neither reducible to each other
nor to some ultimate value (Gémez-Baggethun and Martin-
Lopez 2015, Jacobs et al. 2016, Kenter 20164, Pascual et al. 2017,
Arias-Arévalo et al. 2018). The spectrum of ecosystems valuation
has broadened through the integration of relational values, which
are those concerns associated with relationships and
responsibilities between people or between nature and people
(Chan et al. 2016). Examples of relational values include the
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ecological conditions ensuring the preservation of life on Earth,
the social conditions for maintaining harmonic human-nature
relationships (e.g., sacred and cultural values), or the experiences
and entities necessary for cultivating the notion of a “good” life
(e.g., aesthetic appreciation or cognitive development in nature-
based contexts; Chanet al. 2016, Muraca 2016, Tadakietal. 2017,
Arias-Arévalo et al. 2018). See Box 1 for definitions.

Box 1: Definitions of relevant concepts

Altruistic motivations: Principles embracing concerns toward
other humans (e.g., social justice).

Anthropocentrism: Human-centered system of values; the
importance of entities for serving human beings and their
purposes.

Articulated values: Concrete expressions of value domains
stemming from valuation processes.

Biospheric motivations: Principles embracing concerns about
nonhuman species and the biosphere (e.g., unity with nature).

Ecocentrism: System of values oriented to both living and
nonliving systems.

Egoistic motivations: Principles embracing the maximization of
individual gain (e.g., social power).

Instrumental value: The value of an entity as merely a means to
an end.

Interests: Stakes at play in decisions contexts, which are influenced
by motivations, values, and beliefs.

Intrinsic value: The value of nature, ecosystems, or life as ends in
themselves, irrespective of their utility to humans.

Motivations: Stable principles that guide human judgments and
action.

Pluralistic valuations of ecosystems: The process of analyzing,
assessing, or understanding the multiple ways in which
ecosystems and ecosystem services are important for people and
how these multiples ways of importance are related (e.g.,
coexistences, synergies, trade-offs).

Relational values: The importance attributed to meaningful
relations and responsibilities between humans and between
humans and nature.

Value domain: A broad notion of the importance that people
attribute to ecosystems, emerging from the diverse ways in which
people engage with nature.

Value pluralism: An axiological position that recognizes different
and often conflicting value domains that are neither reducible to
each other nor to some ultimate value.

Values: Multiple ways in which nature, ecosystems, or ecosystems
services are important for individuals or social groups.
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Under this value pluralism approach, scholars have called for the
integration of multiple disciplines as well as qualitative and
quantitative methods in ecosystem services valuation (Kenter
2016a, Tadaki et al. 2017, Jacobs et al. 2018). For instance, recent
research has demonstrated the benefits of integrating
environmental psychology and valuation. In doing so, motivations,
also known as orientations (de Groot and Steg 2008, 2010, Steg et
al. 2011), are considered to be key factors determining
environmental values (Kenter 20165, Raymond and Kenter 2016).
Scholars have quantitatively addressed three major motivations
that influence environmental attitudes and behavior: egoistic,
altruistic, and biospheric (de Groot and Steg 2008, 2010, Steg et
al. 2011). Whereas egoistic motivations give priority to the
maximization of individual gain, altruistic motivations embrace
concerns toward other humans, and biospheric motivations extend
these concerns to nonhuman species and the biosphere. See Box 1
for definitions.

Understanding the plural values that people attribute to
ecosystems is a critical research priority toward the sustainable
management of ecosystems. Pluralistic valuations may aid in: (1)
understanding the coupled nature of social-ecological systems,
offering new intervention points (Jones et al. 2016); (2) framing
values as indirect or direct drivers of change (Jones et al. 2016);
(3) aligning management interventions with people’s values (Ives
and Kendal 2014, Jones et al. 2016); and (4) identifying consensual
and conflicting values associated with management approaches
(Ives and Kendal 2014, Jacobs et al. 2016, Jones et al. 2016).

Here, our main objective is to assess the environmental motivations
and values that people attribute to the ecosystems of the mid-upper
stream of the Ottin River watershed, central Andes, Colombia with
the aim of informing environmental management. Specifically, we
aim to: (1) examine the environmental motivations, i.e., egoistic,
biospheric, and altruistic, of the inhabitants of the Otiin River
watershed; (2) assess the intrinsic, relational, and instrumental
values by which rural and urban people attribute importance to
the ecosystems of the watershed; and (3) analyze how motivations
and socioeconomic factors (e.g., residence area, education)
influence the expression of values. We present the roadmap of this
research (Fig. 1) by indicating how specific objectives relate to
different disciplines and how they are addressed by using multiple
analytical methods.

STUDY AREA

The Otan River watershed is located on the western slope of the
central Andes in the state of Risaralda, Colombia, with an
extension of 480.6 km? (Fig. 2). The Otun River arises at 5200 m
above sea level (a.s.l.) at the Ramsar Otun Lake Wetland Complex
and flows into the Cauca River at 875 m a.s.l. (CARDER 2008).
The Otin River watershed hosts 423,130 inhabitants, mainly
distributed in the municipalities of Pereira (55.3%) and
Dosquebradas (43.7%) and marginally in the municipalities of
Santa Rosa de Cabal (0.9%) and Marsella (0.1%; CARDER 2017).
The Otun River watershed has been considered a strategic
conservation area because of the presence of ecosystems of high
ecological value such as pdramo (alpine tundra) and high Andean
and sub-Andean forests (CARDER 2008). The Otin River
supplies water to nearly 450,000 habitants, including urban
inhabitants of Pereira and Dosquebradas living outside of the
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Fig. 1. Roadmap of the study, showing the link between specific objectives, disciplines, methods, and data

analysis.

Specific objectives Integration of disciplines

Methods and Data Analysis

1. Examine urban and rural
prioritization of environmental
motivations -egoistic, biospheric and
altruistic.

A. Social and
1 environmental psychology
(de Groot & Steg 2008, 2010)

* Quantitative measurement of environmental motivations through
asurvey.

Reliability of environmental motivations through factor analysis
Prioritization of motivations through means and standard
deviations of motivations ranking
Differences in the prioritization of motivations between urban and
rural respondents through Mann-Whitney test

B. Environmental ethics
2. Assess the intrinsic, relational and and ecological economics
instrumental values by which rural and — perspectives on ecosystem
urban people attribute importance to services valuation
the ecosystems of the mid-upper (Chan et al. 2016, Jax et al.
stream Otun watershed 2013, Arias-Arévalo et. al.

.

Qualitative narrative approach: open-ended question about the
importance of ecosystems.

Content analysis to classify 20 articulated values and 3 value
domains (i.. intrinsic, instrumental, and relational).

Differences in the frequency of value mention between urban and
rural respondents through Mann-Whitney test

area, education) influence the
expression of environmental values.

2018)
* Quantitative multivariate logistic regressions to evidence the
- relationships between both socio-economic factors and
3. Analyze how motivations and ) - . )
socioeconomic factors (e.g. residence environmental motivations and the expression of value domains
el Integration of A and B * Calculation of Odds ratio (OR) to analyze effect of socio-

economic factors and environmental motivations on the
probability of expressing a value domain.
* Akaike information criterion to select final models

watershed boundaries (CARDER 2016). For management
purposes, the Otun River watershed is divided into three main
areas: upper, middle, and downstream areas (Fig. 2). Our research
focuses on the mid-upper stream, which ranges from 1400 to 4800
m a.s.l. Nowadays, 86% of the total area of the mid-upper stream
belongs to protected areas (e.g., Los Nevados National Natural
Park, Santuario de Flora y Fauna Otin Quimbaya). Because of
the conservation efforts developed since the late 1950s, the Otun
River watershed is considered one of the best conserved
watersheds of Colombia (CARDER 2016).

Urban and rural people have different relationships with the
ecosystems of the mid-upper stream of the Otun River watershed.
Rural people use rivers and water sources to supply freshwater
for human consumption and productive activities. Some rural
people develop agricultural activities aimed at commercialization
and subsistence, whereas others provide ecotourism services to
urban people (Rincon-Ruiz et al. 2014, CARDER 2016). Rural
people view the territory as the space for the social and cultural
reproduction of peasant culture (Angel 2014). Rural people’s
relations with ecosystems are crucial for securing the provision of
ecosystem services for urban people: freshwater, food production,
recreation, tourism, education, and research (Rincén-Ruiz et al.
2014, CARDER 2016). Mobilization and cultural exchange
between rural and urban inhabitants are prominent because
urban centers and rural towns are geographically close (Fig. 2).
For a summary of rural and urban actors in the mid-upper stream
of the Otun River watershed see Table 1.

Since the 1940s, the management of the mid-upper stream of the
Otin River watershed has mainly focused on biodiversity
conservation and water provision for urban areas (Barragan and
Valdés 2011). Nowadays, the most relevant management

institutions are: the local public company (Aguas y Aguas de
Pereira), the Regional Environmental Authority (Corporacion
Autonoma Regional de Risaralda [CARDER]), and the National
Natural Parks Institution (Unidad Administrativa Especial del
Sistema de Parques Nacionales Naturales [UAESPNN]). These
institutions have developed conservation actions such as land
purchases for ecosystems restoration, creation of protected areas,
and the declaration of a buffer zone (areas above the water
catchment) as an area for the conservation of water for human
consumption (Law 36 of 1987; CARDER 1987).

The development of conservation programs has created conflicts
and tensions between rural actors and management institutions
because such programs have affected rural people’s livelihoods
(Barragan and Valdés 2011, Monsalve 2012, Rincon-Ruiz et al.
2014). Land purchases and the expansion of protected areas have
caused rural migration. In the buffer zone, restrictions of
agricultural activities have caused the shutdown of poultry and
pork farms, which were an important source of employment in
the area; transitional crop restrictions affected the cultivation of
vegetables and medicinal plants aimed at subsistence and
commercialization; and the prohibition of new housing
developments increased both the density (number of people) per
household and lease prices (Barragan and Valdés 2011).

Because of agricultural restrictions in the buffer zone, since 1999,
ecotourism has been promoted by management institutions as an
income source for some community-based environmental
associations (Barragan and Valdés 2011). In 2013, an ecotourism
management plan was formulated with the goal of promoting
sustainable ecotourism and generating revenues for an extended
population beyond the members of the community-based
associations (UAESPNN 2013). Currently, a new environmental
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Table 1. Main actors of the mid-upper stream of the Otiin River watershed, Colombia.

Actor Location Description

Communal action boards (Juntas de Accién Rural and urban
Comunal)
Rural community aqueducts

Community-based environmental associations

Civic society corporations aimed at resolving neighborhood problems

Rural
Rural

Nonprofit community-based organizations aimed at rural water supply
Community-based organizations aimed at ecotourism services provision,
environmental education, ecosystems conservation, sustainable agriculture
projects, promotion of traditional local knowledge, social cohesion, and leadership
(e.g., Cooperativa Multiactiva Defensora del Medio Ambiente [COOMDEMA],
Soledad de Montaia, Yarumo Blanco, Civil Society Natural Reserves Danteros
and Santa Maria de la Loma, Red de Vecinos y Amigos del Rio Otin [CORPO-
OTUN]))

Rural people providing transportation, lodging, recreation, and food services (e.g.,
Red de Prestadores de Servicios Turisticos de la Cuenca del Rio Ottn - Red Ottin)
Representatives of productive sectors such as pork, poultry, cattle, onion, and
coffee

Ecotourism services organizations Rural

Representatives of productive sectors Rural

Municipalities Urban

Political administrative organization at the municipality level that is in charge of

the management of public resources and the execution of development policies

National Parks (Unidad Administrativa Especial Rural and urban
del Sistema de Parques Nacionales Naturales
[UAESPNNY))

Public company (Aguas y Aguas de Pereira)
Regional Environmental Authority
(Corporacion Auténoma Regional de Risaralda
[CARDERY])

Urban
Urban

Public institution managing the Natural National Parks System

Provides water and sanitation services
Environmental authority at the regional area in charge of the execution of
environmental policies and projects

management plan of the Otun River watershed is being
formulated (CARDER 2016). In this process, rural community
associations still expressed concerns regarding: (1) the restriction
of productive activities because of the expansion of conservation
areas, (2) the effects of unsustainable tourism, and (3) the lack of
income sources. In this new management plan, payment for
ecosystem services has been considered as one of the programs
that can address these rural concerns (CARDER 2016). The
development of these plans could become an opportunity for the
integration of rural interests in the management of the mid-upper
stream of the Otin River watershed.

METHODOLOGY

Sampling

Direct face-to-face questionnaires were conducted in June and
July 2014. A draft of the questionnaire was pretested in May 2014
and thereafter revised. A simple random sampling was applied to
represent rural and urban households. Purposive sampling was
then conducted to select sampling points that covered different
urban (33 sample points) and rural (10 sample points) settlements
(Fig. 2). Urban sample points covered neighborhoods of the
urban centers of Pereira and Dosquebradas. Rural sample points
comprised districts outside these urban centers. Some sample
points were outside the watershed boundaries, but they were
selected because they are located in areas where people also
demand ecosystem services provided by the mid-upper stream of
the Otun watershed, including water provision, recreation, and
leisure. Six hundred individual questionnaires were conducted, of
which 11 were excluded for being incomplete, leaving a final
sample size of 589 questionnaires.

Data collection

The questionnaire consisted of four sections. The first section
aimed to identify whether the respondent was suitable to fill out
the survey (i.e., > 16 years old and an inhabitant of the watershed

or influencing areas). The second section addressed
environmental motivations. Respondents were asked to rate the
importance of different motivations as guiding principles for
action on a nine-point scale, with —1 meaning “contrary to my
life motivations,” and from 0 “not at all important” to 7 “of
supreme importance.” We used de Groot and Steg’s (2008)
classification of environmental motivations. Egoistic motivation
embraced the prioritization of “power,” “influence,” “ambition,”
“authority,” and “wealth.” Altruistic motivation prioritized
aspects such as “world peace,” “being helpful,” “social justice,”
and “equality.” Finally, biospheric motivation embraced the
prioritization of “preventing pollution,” “respecting the earth,”
“unity with nature,” and “protecting the environment” (see
Appendix 1 for a description of motivations’ components). In the
third section, an open-ended question was included to identify
the values that respondents attributed to the mid-upper stream
of the Otun River watershed: “Why do you think it is important
to conserve the ecosystems and landscapes of the mid-upper
stream of the Ottn River watershed?” This open-ended question
was applied because narrative approaches have been highlighted
as suitable for capturing plural values (Klain et al. 2014, Tadaki
etal. 2017, Jacobset al. 2018). The final section included questions
about the respondents’ socioeconomic characteristics such as
household income, education level, and labor status.

99 ¢

Data analysis

First, a factor analysis was applied to assess the level of internal
consistency among environmental motivations. Factor analysis
contributed to cluster motivation components (e.g., social justice,
equality, world peace) into the theoretical groups of motivations
(e.g., altruistic). Cronbach’s alpha was used to measure the
reliability (i.e., internal consistency) of each motivation cluster.
Cronbach’s alpha “describes the extent to which all the items in
a test measure the same concept or construct” (Tavakol and
Dennick 2011:53), and ranges from 0 and 1. Means and standard
deviations of each motivation were estimated to identify the
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Fig. 2. Maps of the study area and sampling locations.
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prioritization of environmental motivations in the total, urban,
and rural respondents. Differences between rural and urban
prioritization of motivations were explored using the Mann-
Whitney U test.

To assess the values attributed by local people to the ecosystems
of the mid-upper stream areas of the Otun River watershed,
respondents’ answers were coded through a content analysis. We
coded the answers into three value domains (i.e., instrumental,
intrinsic, and relational) and 20 articulated values, following the
methods of Arias-Arévalo et al. (2018). Respondents’ references
to economic development and monetary benefits where coded as
instrumental values. References to the importance of the
ecosystems for securing life on earth was coded as intrinsic value,
as were mentions of moral duties toward nonhuman entities.
Relational values included references to ecological conditions
ensuring ecosystems resilience, social conditions for maintaining
harmonic human-nature relationships (e.g., identity, cultural
heritage, symbolicand sacred values), and experiences and entities

necessary for cultivating the notion of a “good”life (e.g., aesthetic
and cognitive development values). Differences regarding the
frequency of mention of environmental values between rural and
urban respondents were explored using the Mann-Whitney U
test.

Finally, three logistic regressions were performed to analyze the
effect of environmental motivations and socioeconomic factors
on the probability of expressing each value domain. Logistic
regressions are used to test the hypothesis of whether a categorical
outcome variable (e.g., Y = 1 if the respondent mentioned a value
domain, Y = 0 if the contrary) is explained by other exposure
variables (e.g., residence area; Peng et al. 2002). The odds ratio
(OR) was calculated to measure the effect of exposures on the
probability of expressing a value domain. When OR = 1, the
exposure does not affect the odds of an outcome; OR > 1 indicates
that the exposure is associated with higher odds of an outcome;
and OR < 1 indicates that the exposure is associated with lower
odds of an outcome (Szumilas 2010). The exposure variables
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Table 2. Sample characteristics of respondents.

Variable Definition Rural respondents Urban respondents Total respondents
N=224 N =365 N =589
N % N % N %
Education level None 6 2.7 2 0.5 8 1.4
Primary 75 33.5 40 11.0 115 19.5
High school 98 43.8 136 37.3 294 39.7
Technical school 24 10.7 70 19.2 94 16.0
University graduate 19 8.5 104 28.5 123 20.9
University postgraduate 2 0.9 13 3.6 15 2.5
Gender Female = 1, Male =0 132 58.9 214 58.6 346 58.7
Marital status Single = 1, Otherwise = 0 80 35.7 177 48.5 257 43.6
Labor status Retired = 1, Otherwise = 0 8 3.6 16 4.4 24 4.1
Student Student = 1, Otherwise = 0 23 10.3 56 15.3 79 13.4
Residence area Rural = 1, urban = 0 224 - - - 224 38.0
Activities performed in ~ Aesthetic appreciation: yes = 1, no =0 136 60.7 162 444 298 50.6
the mid-upper stream  Hiking = 1, Otherwise = 0 120 53.6 138 37.8 258 43.8
of the Otun River Wildlife watching = 1, Otherwise = 0 115 51.3 110 30.1 225 38.2
watershed Swimming in the river = 1, Otherwise = 0 85 37.9 105 28.8 190 32.3
Visiting waterfalls = 1, Otherwise = 0 94 42.0 72 19.7 166 28.2

included environmental motivations, education level, marital
status, labor status, residence area, and activities performed in the
mid-upper stream of the Otun River watershed. Continuous
variables (i.e., environmental motivations and education level)
were re-escalated to a 0-1 range before conducting logistic
regressions. Final models were selected according to the Akaike
information criterion (AIC; Akaike 1974).

RESULTS

Sample characteristics

Of the 589 completed surveys, 224 (38.0%) were conducted in
rural areas and 365 (62.0%) in urban areas. The mean age of the
sample respondents was 39 yr (standard deviation [SD] = 16.2
yr). The average monthly income was $185.9 USD (SD = $332.7;
calculated based on the exchange rate for April 2016: $3003 COP
= §$1 USD). The average monthly income for rural respondents
was $140.7 (SD = $177.7) and for urban respondents was $217.6
(SD = $220.8). The average number of activities performed in the
mid-upper stream of the Otun River watershed for all respondents
was 3.5 (SD = 3.3); and 4.5 (SD = 3.4) for rural and 2.8 (SD =
3.0) for urban respondents (Table 2).

Environmental motivations

Overall, respondents prioritized biospheric (mean = 6.5, SD =
0.8) and altruistic (mean = 6.3, SD =0.9) motivations over egoistic
ones (mean = 4.2, SD = 1.4). Rural and urban respondents also
presented this prioritization (Table 3). Mann-Whitney U tests
showed statistical differences for biospheric and altruistic
motivations between rural and urban respondents. Cronbach’s
alpha revealed that biospheric and altruistic environmental
motivations are internally consistent (« = 0.81 and 0.73,
respectively). The egoistic motivation showed lower internal
consistency (a = 0.64) than did the biospheric and altruistic
motivations.

Environmental values

Respondents referred to a plurality of environmental values when
they reflected on the importance of the mid-upper stream of the
Otun River watershed (Table4). Values in the domain of relational

values were the most frequently mentioned by all respondents
(93.0%), followed by intrinsic values (40.7%; Appendix 2).
Instrumental values were only mentioned by 2.2% of respondents.
The most widely mentioned articulated values in the total sample
were the relational values of “subsistence and livelihoods”
(73.9%) and altruism (37.0%). The third most mentioned
articulated value was “moral duties toward biodiversity and
ecosystems” (34.0%) in the intrinsic values domain (Table 4).

Table 3. Prioritization of environmental motivations in total,
rural, and urban respondents. SD = standard deviation.

Total sample Rural Urban
Environmental Mean SD Mean SD Mean SD Mann-
motivation Whitney U’
Biospheric 6.471 0.830 6.694 0.705 6.333 0.871  28,564**
Altruistic 6.315 0.877 6.569 0.669 6.159 0.951  29,898**
Egoistic 4255 1.389 4.376 1.301 4.181 1.436 37,738
*P < (.01.

"Rural vs. urban

We found statistically significant differences in the value domains
mentioned by rural and urban respondents (Fig. 3). Respondents
from rural areas referred to the domains of relational and intrinsic
values more frequently than did urban respondents (relational:
U = 38,644, P = 0.011; intrinsic: U = 37,721, P = 0.064; Fig. 3).
Although the mention of the instrumental value domain was
scarce in both sample groups, urban respondents referred more
frequently to instrumental values than did rural respondents (U
=39,718, P = 0.023; Fig. 3). Appendix 2 presents the percentage
of urban and rural respondents mentioning each articulated
value.

Influence of motivations, worldviews, and socioeconomic
characteristics on environmental values

The analysis of ORs in the logistic regressions showed that those
respondents who gave a higher score to the egoistic motivation
were less likely to express intrinsic values, whereas those who gave
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Table 4. Frequency and examples of respondents’ articulated values when mentioning the importance of ecosystems in the mid-upper

stream of the Otun River watershed.

Value domain Articulated value N % Example’

Instrumental Monetary benefits, 13 2.2 “If the Otan River watershed is not conserved, the water will run out and humans
economic depend on it. Onion crops is what people do as way of living, and if water runs out,
development this will be harmful for people” (#546R)

Intrinsic Life 64 10.9 “The Otun River watershed should be conserved to maintain the life of people, plants,

and animals” (#50U)

Moral duties to 200 34.0 “If we conserve the Otun River watershed, the trees, the river, and wildlife will be

other organisms and preserved. They also have the right to have a clean home” (#130U)

ecosystems

Relational Ecological resilience 116 19.7 “The Otun River watershed ecological equilibrium has a big chance of being altered;

therefore, its conservation is vital for both the city and the surrounding rural
communities” (#313U)

Subsistence, 449 76.2 “If we do not conserve the Otun River watershed we will not have water.... What is the

livelihoods worth of money if there is no water or food?” (#465R)

Mental and physical 134 22.8 “Having good-quality water ensures good health and a good quality of life” (#166U)

health

Identity 14 2.4 “Our way of life comes from the Otun River watershed. The Otin River watershed is
the identity of all the people from Pereira” (#308U)

Sense of place 18 3.1 “If we don’t take care of the Otun River watershed, we will lose all. If there is a day |
have to return to the city, that will be very hard for me. We have our jobs here. If we
don’t take care of the Otun River watershed, who will take care of it? People from the
city will not come to take care of it” (#463R)

Cultural heritage 27 4.6 “The watershed with its natural beauty is the lung of the city; its beautiful landscapes
and its crystal water are a national heritage” (#13U)

Sacredness, religious 14 2.4 “Our lives depend on the river; God gave it to us and it is our duty to take care of it”

value (#259U)

Symbolic value 18 3.1 “The Otun River watershed is the soul and life of Pereira; this is a territory of peace
which exists in very few places” (#415R)

Social cohesion 3 0.5 “Everybody comes here, they have no fear of being robbed, if they are lost, local people
orient them. People are friendly and helpful” (#471R)

General well-being 53 9.0 “The Otun River watershed should be conserved because it is the basis of social well-
being” (#97U)

Meaningful 8 1.4 “We must avoid pollution and avoid the river drying out, and thus avoid peasants’

occupation unemployment” (#506R)

Altruism 218 37.0 “If we don’t take care of the Otlin River watershed, who will take care of it? Nature is
not ours, it is lent; nature is owned by our children. Downstream people drink water,
and here the river is born; we must take care of the water in benefit of the downstream
people” (#265U)

Environmental 6 1.0 “The Otun River watershed has been degraded because [people who have recently

justice arrived to the mid- and upper stream] abuse the watershed. The owner of the camping
zone abuses the river. The river has no owner but she [the camping zone owner] charges
fees for access. Local children used to go there to swim and now she denies them the
entrance.” (#475R)

Aesthetic 54 9.2 “The Otun River watershed provides us with the opportunity to enjoy its landscape and
also have a near place to get in touch with nature” (#172U)

Recreation, leisure 24 4.1 “Because it is a place of nature in which we can recreate, rest, and have fun for a while”
(#253U)

Nature-based 20 34 “The Otun River watershed is a tourism site for outsiders. It is the ‘country club’ for the

tourism people from Pereira” (#422R)

Education and 15 2.5 “I arrived at the watershed as a blind man, the peasants taught me and I could open my

cognitive eyes... It is important to protect the Otiin River watershed in order to teach our

development children that we have beautiful sites, to teach them that the city is not everything we

have” (#466R)

"We selected respondents’ extracts that especially highlighted a value expression; however, the reader may infer in the same extract multiple articulated
values. Parentheses indicate the questionnaire number and the respondent’s residence area: R = rural, U = urban.

a higher score to altruistic motivations were more likely to express
relational values (Table 5). With regard to socioeconomic factors,
respondents living in rural areas were more likely to express
intrinsicand relational values. By contrast, rural respondents were
less likely to express instrumental values. A higher educational

level was associated with a higher likelihood of expressing
intrinsic and relational values. Further, a higher number of
activities conducted by respondents in the mid-upper stream of
the Otun River watershed was related to a higher likelihood of
expressing relational values.
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Table 5. Results of logistic regressions that show the effect of motivations and socioeconomic factors on environmental values.

Environmental values

Instrumental Intrinsic Relational
Factor Category Odds ratio SD P Odds ratio SD P Odds ratio SD P
Intercept 0.021 0.008 < 0.0001 0.353 0.164 0.025 0.859 0.703 0.852
Motivation Egoistic 0.339 0.168 0.029
Altruistic 4.906 3.673 0.034
Socioeconomic Education level 4.064 2.068 0.006 8.592 8.226 0.025
factor
Single 1.502 0.276 0.027 0.477 0.167 0.035
Student 5.302 3.048 0.004
Retired 0.360 0.203 0.069
Living in rural area 0.148 0.155 0.069 1.736 0.342 0.005 2.308 1.029 0.061
Number of activities 6.227 5.819 0.050
Aesthetic 1.461 0.260 0.033
N 589 589 589
Observed Y = 1 13 240 548
Observed Y =0 576 349 41
Regression tests Value SD Value SD Value SD
Log-likelihood 110.915 755.203 273.396
Wald chi-square 12.203 0.002 36.671 0.000 21.656 0.001
Hosmer and 1.83 0.1762 425.45 0.221 406.36 0.4299
Lemeshow
Akaike information 116.915 769.203 285.396
criterion (AIC)
Proportion of correct 97.79 64.35 93.04

estimated predictions
(o)

Fig. 3. Frequency (%) of the mention of value domains by
urban and rural respondents. Asterisks indicate statistically
significant differences between urban and rural respondents
according to U Mann-Whitney tests: *P < 0.05, TP <0.1.
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DISCUSSION

Methodological contributions

Here, we provide an example of how the integration of
quantitative (i.e., environmental motivations measurement) and
qualitative methods (i.e., narrative method) can contribute to the

comprehensive valuation of ecosystems. One of the strengths of
our methodological approach was the possibility of covering a
large sample of respondents with different socioeconomic
characteristics. This approach allows the application of a
quantitative approach to address associations between values and
both motivations and socioeconomic factors (Table 5). Further,
our study demonstrates that the narrative method is a simple
approach for capturing the diversity of environmental values
(Tadaki et al. 2017, Jacobs et al. 2018).

From the dichotomy of intrinsic vs. instrumental values to the
empirical recognition of plural values

Our results show that both urban and rural respondents attributed
diverse values to the ecosystems of the mid-upper stream of the
Otin River watershed, including intrinsic, relational, and
instrumental values (Fig. 3, Table 4). One respondent mentioned
that the ecosystems of the mid-upper stream of the Otin River
watershed are important because “Water is indispensable for life
on the planet: for humans, animals and plants... Having good-
quality water ensures a good health and good quality of life.
Additionally, many families depend economically on the
watershed,” (#166U). In her narrative, the respondent mentioned
intrinsic values (i.e., Earth life dependency on water, concerns
toward plants and animals), relational values (i.e., health and
quality of life), and instrumental values (i.e., economic
dependency on the watershed). This holistic worldview contrasts
with the dichotomy between intrinsic and instrumental values as
the main argument for ecosystem conservation. People can
endorse multiple values to the same ecosystem, indicating that
the integration of value pluralism is necessary in environmental
valuation.
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Itis important to note that relational values was the domain most
mentioned among urban and rural respondents (> 90%; Fig. 3).
Within the domain of relational values, the most often mentioned
articulated values were the subsistence value of water, mental and
physical health, and the altruistic value embracing concerns to
other human groups and future generations (Appendix 2). The
concept of relational value has been recently emphasized in the
academic discussion of ecosystem services assessments and
valuations (Diaz et al. 2015, Chan et al. 2016, Pascual et al. 2017,
Tadaki et al. 2017, Arias-Arevalo et al. 2018), although relational
values have been addressed through the concepts of cultural
ecosystem services (Chan et al. 2012, Daniel et al. 2012, Milcu et
al. 2013) and socio-cultural valuations of ecosystem services
(Oteros-Rozas et al. 2013, Iniesta-Arandia et al. 2014, Zagarola
et al. 2014, Castro et al. 2016). Under the intrinsic-instrumental
dichotomy, relational values have been conflated with
instrumental values because of their anthropocentric nature (see
Justus et al. 2009, Sagoff 2009). Such conflation implies that the
aesthetic appreciation of the pdramo ecosystem in the Otun River
watershed (a relational value) can be substituted by the aesthetic
appreciation of a painting of the same pdramo. However, what is
valued is the context-specific relation of aesthetic appreciation in
that nature-based setting. This relation is not subject of exchange
or commodification, and even its monetarization could be socially
rejected. The classification of relational values as instrumental
values has promoted the expression of relational values in
monetary terms. For example, cultural ecosystem services
research has focused on ecosystem services such as recreation and
ecotourism that are easily quantified and monetized (Milcu et al.
2013). However, most cultural ecosystem services cannot be
represented by monetary metrics because they represent deep
human-nature relations (e.g., sacred and spiritual experiences,
aesthetic enjoyment, and inspiration), and thus, their importance
is expressed by relational values.

The complex and placed-based nature of environmental values
We have shown that environmental motivations and
socioeconomic factors can influence the expression of
environmental values in many ways (Table 5). A higher
prioritization of the egoistic motivation was associated with a
lower probability of expressing intrinsic values. This result is
consistent with studies that have reported a negative effect of
egoistic motivations on proenvironmental concerns (Steg et al.
2011, Raymond and Kenter 2016). By contrast, a higher
prioritization of the altruistic motivation was associated with a
higher probability of expressing relational values (Table 5). This
result supports the notion that relational values embrace concerns
about human relationships (Chan et al. 2016). For example, a
rural respondent expressed, “Downstream people drink water,
and here the river is born. We must take care of the water in benefit
of the downstream people,” (#466R).

An interesting result is that respondents who visited the mid-
upper stream for aesthetic appreciation were more likely to express
intrinsic values (Table 5). Recently, Piccolo (2017) raised the
question of “how relational and intrinsic values coexist.” Our
results provide empirical insights that relational and intrinsic
values can emerge in intricate relationships. The aesthetic
appreciation  (relational value) of ecosystems 1is an
anthropocentric activity. However, in our study this activity was
positively related to the expression of intrinsic values (Table 5).
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Similarly, Winter (2007) found that some respondents express
spiritual (a relational value) and intrinsic values together.

We also found that people living in rural areas were more likely
to attribute intrinsic and relational values, and less likely to
attribute instrumental values, to the ecosystems of the mid- and
upper stream of the Otiin River watershed (Table 5). This result
contrasts with those of previous studies, which have attributed
higher proenvironmental concerns to urban than to rural people
(e.g., Van Liere and Dunlap 1980, Arcury and Christianson 1993).
Scholars have argued that rural people have more economic
dependence on natural resources, and thus, more often express
instrumental values (Huddart-Kennedy et al. 2009). Instead, we
support the view that the strong connection of rural people with
ecosystems, in terms of their cultural relations and their material
dependence on ecosystems (Martinez-Alier 2002, Anguelovski
and Martinez Alier 2014) can explain why they primarily express
the importance of ecosystems in terms of relational and intrinsic
values.

It is important to mention that although relative differences were
found between rural and urban respondents, both samples
presented the same pattern in the prioritization of environmental
motivations, i.e., they prioritized biospheric and altruistic
motivations over egoistic ones (Table 3). Additionally, both
groups mentioned relational values and intrinsic values more
frequently than instrumental values (Fig. 3). The identification
of such common ground of agreement is essential for
environmental management (Ives and Kendal 2014, Jones et al.
2016).

Insights for environmental management

Scholars have stressed the importance of analyzing public
motivations for designing environmental policies (Steg et al. 2005,
2011, Ives and Kendal et al. 2014, Jones et al. 2016). Biospheric
and altruistic motivations have shown to be positively associated
with the social acceptance of environmental policies (Steg et al.
2005, 2011). Although conflicts and tensions have been reported
between rural actors and management institutions in the mid-
upper stream of the Otun River watershed (Barragan and Valdés
2011, Monsalve 2012, Rincon-Ruiz et al. 2014), our results
suggest that these do not result from the clash of
antienvironmental motivations: rural people prioritized
biospheric and altruistic motivations over egoistic ones (Table 3).
Inthelast decades, rural actors have supported conservation goals
through their engagement in environmental community-based
associations (Monsalve 2012). Furthermore, in the ecotourism
management plan (UAESPNN 2013) and the new management
plan of the Otun River watershed (CARDER 2016), the main
goals of rural actors have been the generation of income sources
and the promotion of the peasant culture while conserving
ecosystems. However, during the last decades, the management
of the Otun River watershed has emphasized the provision of
water for urban areas, which emphasized a subsistence value for
urban people (Barragan and Valdés 2011, Monsalve 2012,
Rincon-Ruiz et al. 2014). Our research shows the need to include
rural people in environmental management because of their
concern for other relational values. Precisely, the environmental
problems that rural people identified in the Otin watershed
management plan (CARDER 2016) embrace relational values:
restriction of productive activities (values of subsistence and
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livelihoods, meaningful occupation), loss of local ecological
knowledge (values of cultural heritage and cognitive
development), and loss of sense of place and identity (sense of
place and identity values). Our results show that environmental
management conflicts can emerge due to weak integration of the
relational values of rural people in environmental management.

Environmental management can rely on a pluralistic valuation
approach such as the one developed here, aimed at identifying
those values that are outside current management objectives.
These values can become new management objectives that may
contribute to aligning environmental policies with people’s values
and thus minimize social conflicts (Ives and Kendal 2014, Jones
et al. 2016). Additionally, management institutions can foster
approaches such as the management plan of the UNESCO World
Heritage Coffee Cultural Landscape (Ministerio de Cultura 2011,
Barbero 2012), which covers some mid-stream areas of the Otiin
River watershed. The plan focuses on cultural values and also
integrates environmental and economic objectives while
promoting relational values (e.g., environmental sustainable
coffee production, promotion of social and institutional
networks, conservation of architectural heritage and local
ecological knowledge). Finally, the development of a program of
payments for ecosystem services in the mid-upper stream of the
Otun River watershed, targeting the relational values of rural
people, could present a way to integrate the salient biospheric and
altruistic motivations. Local institutions and norms relying on
such motivations and relational values could be the basis for such
programs instead of focusing merely on monetary incentives
(Kerretal.2014). Theintegration of relational values in the design
of payment for ecosystem services may result in more effective
conservation programs (Chan et al. 2016) and also in fairer ones
because they may recognize the multiple ways in which the
environment is important for multiple social actors.

Responses to this article can be read online at:
http://www.ecologyandsociety.org/issues/responses.

php/9812
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Appendix 1. Factor analysis results for environmental motivations. (SD: standard deviation;
a: Cronbach’s alpha)

Environmental Total Sample Rural Urban
motivations
Factor Mean SD Mean SD Mean SD
Loading

Biospheric Description 6.471 0.830 6.694 0.705 6.333 0.871

Preventing pollution Protecting natural  0.766 6.487 1.021 6.679 0.963 6.370 1.039
resources

Respecting the earth Harmony with 0.830 6.495 1.013 6.703 0.874 6.367 1.070
other species

Unity with nature Fitting into nature  0.799 6.385 1.143 6.671 0.891 6.209 1.242

Protecting the Preserving nature  0.784 6.515 0.997 6.723 0.855 6.388 1.057

environment

Altruistic 6.315 0.877 6.569 0.669 6.159 0.951

World peace Free of war and 0.749 6.505 1.032 6.739 0.801 6.362 1.129
conflict

Helpful Working for the 0.765 6.228 1.200 6.461 1.028  6.085 1.276
welfare of others

Social Justice Correcting 0.752 6.170 1.252 6.488 0.961 5.976 1.366
injustice, care for
the weak

Equality Equal opportunity  0.697 6.357 1.248 6.589 0.924 6.214 1.393
for all

Egoistic 4.255 1.389 4.376 1.301 4.181 1.436

Social power Control over 0.631 2.500 2.721 2.438 2.817 2.538 2.664
others, dominance

Influential Having an impact ~ 0.549 4.819 2.082 5.343 1.900 4.498 2.126
on people and
events

Ambition Hard-working, 0.502 5.454 2.065 5.652 2.116  5.333 2.026
aspiring

Authority The right to lead 0.778 4.439 2.035 4.444 2.059 4.436 2.023
or command

Wealth Material 0.716 4.065 1.977 4.004 1.916 4.102 2.015
possessions,

money




Appendix 2. Environmental values attributed to the mid- and upper-stream of the Otiin
River watershed

Urban Rural
Articulated values Respondents % Respondents %
(n) (n)
Instrumental 12 33 1 0.4
Intrinsic 138 37.8 102 45.5
Life 32 8.8 32 14.3
120 32.9 80 35.7
Moral duties towards
ecosystems
Relational 332 91.0 216 96.4
48 13.2 68 30.4
Ecological
resilience
Subsistence, livelihoods 270 74.0 179 79.9
_ 81 22.2 53 23.7
Mental and physical health
Identity 7 1.9 7 3.1
Sense of place 5 1.4 13 5.8
Cultural heritage 18 4.9 9 4.0
o 6 1.6 8 3.6
Sacredness, religious value
Symbolic value 6 1.6 12 5.4
Social Cohesion 1 0.3 2 0.9
General Wellbeing 32 8.8 21 9.4
i . 0 0.0 8 3.6
Meaningful occupation
Altruism 118 32.3 100 44.6
. . 1 0.3 5 2.2
Environmental justice
Aesthetic 28 7.7 26 11.6
Recreation, leisure 10 2.7 14 6.3
Nature-based tourism 7 1.9 13 5.8
Education and cognitive 5 1.4 10 4.5

development




