Pre prints.org

Article Not peer-reviewed version

Environmental Concern in Rural Andean
Communities: A Comparative Study in
the Central Ecuadorian Highlands

Maria Fernanda Rivera-Velasquez i , Cristina Gabriela Céndor- Simbafa , Cristhian Mauricio Lapo - Alcivar ,
Diego Paul Viteri-Nufiez , Victor Santiago Saigua-Pérez

Posted Date: 2 May 2025
doi: 10.20944/preprints202505.0063.v1

Keywords: environmental concern; Andean worldview; socioecological systems; environmental values;
confirmatory factor analysis; structural equation modeling; intercultural environmental governance

Preprints.org is a free multidisciplinary platform providing preprint service
that is dedicated to making early versions of research outputs permanently
available and citable. Preprints posted at Preprints.org appear in Web of
Science, Crossref, Google Scholar, Scilit, Europe PMC.

Copyright: This open access article is published under a Creative Commons CC BY 4.0
license, which permit the free download, distribution, and reuse, provided that the author
and preprint are cited in any reuse.



https://sciprofiles.com/profile/4421590
https://sciprofiles.com/profile/4425994
https://sciprofiles.com/profile/4257356
https://sciprofiles.com/profile/4424294

Preprints.org (www.preprints.org) | NOT PEER-REVIEWED | Posted: 2 May 2025 d0i:10.20944/preprints202505.0063.v1

Disclaimer/Publisher’'s Note: The statements, opinions, and data contained in all publications are solely those of the individual author(s) and

contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to people or property resulting
from any ideas, methods, instructions, or products referred to in the content.

Article

Environmental Concern in Rural Andean
Communities: A Comparative Study in the Central
Ecuadorian Highlands

Maria Fernanda Rivera-Velasquez *, Cristina Gabriela Condor-Simbaiia 12,
Cristhian Mauricio Lapo-Alcivar 2, Diego Paul Viteri-Nufiez ! and Victor Santiago Saigua-Pérez !

! Escuela Superior Politécnica de Chimborazo, Grupo de Investigacion en Energias Alternativas y Ambiente,
060150, Riobamba, Ecuador

2 Consultora Ambiental SAET Soluciones, 060150, Riobamba, Ecuador

* Correspondence: mariaf.rivera@espoch.edu.ec; Tel.: +593-987654321

Abstract: High Andean ecosystems face increasing pressures that threaten the sustainability of rural
livelihoods, prompting communities to demand culturally appropriate governance responses. This
study examines the structure of environmental concern in two rural communities, Riobamba and
Guaranda, in the central Ecuadorian Andes. Applying a tripartite model of egocentric, altruistic, and
biocentric concern, we assess its validity through Confirmatory Factor Analysis (CFA) and evaluate
the influence of age, gender, ethnicity, and economic activity using Structural Equation Modeling
(SEM). The results reveal distinct patterns: biocentric concern predominates in the more urbanized
Riobamba, while Guaranda shows a stronger egocentric orientation, accompanied by moderate
altruistic concern. Agricultural activity and residence in less urbanized environments are associated
with lower levels of environmental concern, whereas age, gender, and ethnicity show no significant
effects. Strong intercorrelations among concern types suggest a culturally embedded environmental
worldview, consistent with Andean relational ontologies. These findings question the
epistemological adequacy of Western frameworks for interpreting environmental concern and
underscore the need for systemic, intercultural approaches to environmental policy. Through the
integration of quantitative modeling and rural worldviews, this study contributes to a more
comprehensive understanding of sustainability in mountain socioecological systems and offers
critical insights for rethinking environmental governance in Latin America.

Keywords: environmental concern; Andean worldview; socioecological systems; environmental
values; confirmatory factor analysis; structural equation modeling; intercultural environmental
governance

1. Introduction

High-Andean ecosystems provide key ecosystem services such as water regulation, carbon
sequestration, and erosion prevention. [1]. In addition to their ecological importance, high-Andean
ecosystems are home to indigenous and rural farming communities whose livelihoods directly
depend on these services [2]. Currently, these systems face multiple threats, including climate change,
the intensification and expansion of the agricultural frontier, overgrazing, and mining activities [3].
Environmental pressures and development constraints in rural areas exacerbate food and water
insecurity in these populations [4].

This situation is also evident in the central Andes of Ecuador, where rural communities are
continually challenged to maintain a balance between ecosystem conservation and the sustainability
of their livelihoods [5]. In response, both governmental and non-governmental organizations have
promoted the implementation of public policies and projects aimed at environmental conservation.
However, many of these initiatives have been perceived as intrusive, generating conflicts and limiting
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the effectiveness of these interventions [2]. To design effective and culturally appropriate public
policies, it is essential to understand how communities perceive environmental issues[6].

Environmental concern can serve as a crucial starting point for understanding environmental
culture and may constitute a key factor in predicting pro-environmental behaviors [7,8].
Understanding this relationship could help overcome barriers that hinder environmental action [9].
Studies in environmental psychology indicate that environmental concern differentially influences
three constructs: egocentrism, biocentrism, and altruism [10,11]. Research on environmental concern
has primarily focused on countries in Europe, North America, and Asia, with particular emphasis on
nations such as China, the United States, and the United Kingdom, as well as in urban contexts
[12,13,14,15]. However, in rural areas, the relationship with the environment is more direct and
tangible, whereas in cities, concern tends to be more abstract and shaped by global discourses.
Therefore, it is important to assess environmental concern within these territorial contexts [16].

In Andean communities, intervention approaches that consider their social dynamics and
worldview are often lacking. Moreover, limited attention has been given to how factors such as age,
gender, ethnicity, and primary economic activity might influence environmental concern, thereby
shaping the design and implementation of successful development programs in these communities.
Addressing this gap is essential, as their interpretations of the environment, rooted in principles such
as Pachamama and Ayni (reciprocity), may differ significantly from Western narratives, which tend to
separate society from nature and prioritize technocratic approaches to conservation [17,18].

Given the central role these ecosystems play both in the Andean worldview and in the daily
livelihoods of rural communities, it is essential to understand how people perceive environmental
issues from their own territorial and cultural realities. In this context, two study areas were selected
in the central Ecuadorian Andes: Riobamba (Chimborazo) and Guaranda (Bolivar). These locations
were chosen not only for their geographical proximity but also because they share relevant
sociodemographic characteristics, such as a high rate of Indigenous self-identification [19], significant
engagement in agricultural activities, and high levels of poverty and malnutrition [20,21]. Moreover,
both are surrounded by high-value environmental ecosystems located above 3,000 meters above sea
level. However, they differ significantly in their urbanization processes, with Riobamba exhibiting a
higher degree of urbanization compared to Guaranda [22].

This research adopts a pre-existing theoretical framework developed and applied in Western
contexts [10,11,23,24] with the aim of analyzing its validity within the sociocultural context of
Riobamba and Guaranda. To this end, the model's fit is evaluated through Confirmatory Factor
Analysis (CFA). Additionally, the influence of sociodemographic variables—such as age, gender,
ethnic identity, and predominant economic activity —on different forms of environmental concern is
assessed using Structural Equation Modeling (SEM). In parallel, the study critically examines
whether this model is truly capable of capturing the lived realities of these communities and explores
the extent to which the dimensions of environmental concern relate to the Andean worldview. This
approach provides empirical evidence to challenge and adapt Western conceptual frameworks for
the analysis of environmental culture in the Andes, thus contributing to the design of intercultural
environmental policies that recognize epistemic diversity and community-based practices of nature
stewardship.

2. Materials and Methods

2.1. Study Area

Ecuador is territorially organized into three hierarchical levels: provinces encompass cantons,
and cantons in turn contain parishes, forming the country’s administrative structure. Figure 1 shows
the study area, covering the cantons of Riobamba (Chimborazo Province) and Guaranda (Bolivar
Province), located in the central Ecuadorian Andes. In these locations, rural zones are more extensive
than urban ones, with low population density and a significant presence of high Andean ecosystems.
In Riobamba, rural parishes are situated closer to the cantonal capital, whereas in Guaranda they are
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more dispersed and located farther from the urban center. Within the San Juan parish, part of the
Riobamba canton, lies the Chimborazo volcano, which reaches an elevation of 6,310 meters above sea
level and is considered the highest snow-capped peak in Ecuador. Its presence shapes the region’s
topography and contributes to the diversity of local ecosystems. The high-Andean ecosystem covers
394.53 km? (40.15%) of Riobamba’s rural area and 710.85 km? (37.57%) of Guaranda’s rural territory
[2]. The geographical proximity of both cantons facilitates a comparative and integrated analysis of
their sociocultural and ecological characteristics.
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Figure 1. Geographical location of the study area in the Riobamba and Guaranda cantons, central Andes of

Ecuador.

2.1.1. Riobamba

Riobamba exhibits a heterogeneous population distribution that reflects its demographic and
cultural diversity. Of the total population, 47.22% are men and 52.78% are women. In terms of poverty
measured by unmet basic needs (UBN), there is a pronounced gap between ethnic groups: 54.12% of
the Indigenous population lives in poverty, compared to only 13.02% of the mestizo population,
highlighting the greater socioeconomic vulnerability of Indigenous communities [19].

The age distribution shows that 7.04% of the population is under 6 years old, 7.90% is between
6 and 11 years, 18.81% belongs to the 12 to 18-year age group, 15.80% is between 19 and 26 years,
33.53% falls within the 27 to 59-year group, and 16.92% are older adults over 59 years of age. The
largest concentration of inhabitants is found in the 27 to 59-year age group. Regarding ethnic self-
identification, the rural population of Riobamba consists primarily of Indigenous people (68.80%)
and mestizos (30.31%) [19].

2.1.2. Guaranda

The rural population is composed of 48.42% men and 51.58% women. Poverty, measured
through the Unsatisfied Basic Needs (UBN) indeXx, affects nearly two-thirds of the population. This
reality is even more pressing among Indigenous communities, where 85% of individuals face at least
one unmet basic need, a clear indication of heightened socioeconomic vulnerability. In comparison,
35% of the mestizo population is affected by UBN, reflecting marked inequalities between ethnic
groups [19].
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Regarding the age distribution, 8.30% of the population is under 6 years old, 8.99% is between 6
and 11 years, 22.31% falls within the 12 to 18-year age group, 14.58% is between 19 and 26 years,
30.26% belongs to the 27 to 59-year group, and 15.56% are older adults over 59 years of age. The
largest concentration of inhabitants is found in the 27 to 59-year age group, followed by the 12 to 18-
year group. In terms of ethnic self-identification, the rural population of Guaranda is composed
predominantly of Indigenous people (57.12%) and mestizos (41.52%) [19].

2.2. Study Design

This study employs a quantitative and comparative design to analyze the structure of
environmental concern in the rural communities of Riobamba and Guaranda. Due to prevalent
distrust and time constraints among participants, a pre-validated survey instrument based on Wesley
Schultz’s (2001) work was selected. The instrument is grounded in a tripartite model comprising
Egocentric Concern (EC), focused on self-interest; Biocentric Concern (BC), directed toward non-
human life; and Altruistic Concern (AC), related to the well-being of others. While this structure has
demonstrated empirical robustness in Western contexts [25,26,27], its applicability in Andean settings
requires reassessment through holistic and intercultural frameworks.

In this instrument, participants rate their level of concern for: aquatic fauna, aerial fauna,
terrestrial fauna, plants, community members, humanity, children, my parents, my future, my
lifestyle, and my health, using a Likert scale from 1 (not important) to 7 (extremely important).
Additionally, the survey collected sociodemographic data, including gender (male, female), ethnic
self-identification (indigenous, mestizo), and primary economic activity (engaged or not engaged in
agriculture). An age classification was also established based on biological, psychological, and social
development criteria, comprising five groups: childhood (6-11 years), adolescence (12-18 years),
youth (19-26 years), adulthood (27-59 years), and older adulthood (over 59 years).

2.3. Sample and Data Collection

Guaranda has a rural population of 35519 inhabitants, while Riobamba has a rural population
of 71991 inhabitants. In both cases, the sample size is determinate by the usual equation for finite
populations.

N x 72 « D *q
n= 1)
e?x(N—1)+ Z?*p=*q
where: n: sample size; N: population size; Z: critical value of the standard normal distribution for a

95% confidence level (Z =1.96); p: expected proportion of the characteristic of interest; g: complement
of p; e: margin of error (5%).

As a result, a sample of 381 individuals was obtained for Guaranda and 383 individuals for
Riobamba.

2.4. Data Analysis

Data analysis was conducted using the R programming environment (version 4.4.3) [28]. The
data matrix was constructed from 16 observed variables collected through the survey. To ensure
compliance with the required statistical assumptions, a process of identifying and handling missing
values was carried out; these cases were excluded from the analysis to avoid potential biases in the
results [29]. Given that the variables of interest were measured using Likert scales, which do not meet
normality assumptions, polychoric correlations were used, as they are more robust for ordered
categorical data [15,30,31,32]. The suitability of the data for CFA was assessed using Bartlett’s test of
sphericity and the Kaiser-Meyer-Olkin (KMO) measure of sampling adequacy.

2.4.1. Confirmatory Factor Analysis (CFA)

CFA allows testing whether the observed data fit the predefined theoretical model. Its general
equation is as follows:
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X=N+56 )

where: X is the vector of observed variables; /A is the factor loading matrix that links the observed
variables with the latent factors (dimensions of environmental concern); £ is the vector of latent
factors (EC, BC, AC); and 0 is the vector of measurement errors. For the CFA, the lavaan package [33]
was used, to assess the fit of the three-dimensional model. To assess model adequacy, standard fit
indices were employed. Table 1 provides their threshold values and corresponding interpretations.

Table 1. Model Fit Indices and Interpretation Guidelines.

Fit Index Threshold Interpretation Reference
>0.95 Good fit
Comparative Fit Index (CFI) 0.90-0.95 Acceptable fit [34]
<0.90 Poor fit
. >0.95 Excellent fit
Tucker-Lewis Index 0.90-0.95 Acceptable fit [35]
(TLI) .
<0.90 Poor fit
<0.05 Optimal fit
Root Mean Square Error of 0.05-0.08 Acceptable fit [36]
Approximation (RMSEA) 0.08-0.10 Marginal
>0.10 Poor fit
Standardized Root Mean Square <0.08 Good fit
Residual 0.08-0.10 Marginal fit [37]
(SRMR) >0.10 Poor fit

The dominant environmental concern profile in Guaranda and Riobamba was identified by
constructing the latent variables from the observed variables. The population of each city was then
divided according to their sociodemographic characteristics. For each group, the means of the
observed variables associated with the EC, BC, and AC profiles were calculated. This procedure
allowed for determining the dominant profile in each study site and understanding how these
profiles vary within each social group. Additionally, the original measurement scale was maintained
to ensure that all variables were treated equitably. From a methodological standpoint, this approach
is consistent with recommendations in psychometrics and the social sciences, which suggest using
weighted means to construct latent variables from ordinal scales, thereby ensuring a valid and
comparable representation of the theoretical constructs [38,39].

2.4.2. Mean Comparison

To identify whether there are significant differences in environmental concern levels between
Guaranda and Riobamba, Welch's t-test for mean comparison was applied, as it is suitable when
group variances are unequal, and sample sizes are large. This statistical analysis allows for evaluating
whether the observed differences in the dimensions of environmental concern are statistically
significant or attributable to random chance. A p-value of less than 0.05 was considered indicative of

significant differences. The formula used is as follows:
X — X

st st ®
n n;

t =

where: X, and X,: are the environmental concern dimensions; s? and s%: sample variances and
n; and n,: sample sizes corresponding to Guaranda and Riobamba, respectively.

2.4.3. Structural Equation Modeling (SEM)
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SEM was used to analyze the relation between EC, BC, AC, and the sociodemographic factors.
SEM combines factor analysis and multiple regression, allowing the evaluation of causal relation
between latent variables and observed variables [40]. The structural equation is as follows:

n=By+I¢{+¢ (4)

where: 7 is the vector of endogenous variables (EC, BC, AC); B is the matrix of coefficients
representing the relation among endogenous variables; I' is the matrix of coefficients linking the
exogenous variables (sociodemographic factors) to the endogenous variables; and ¢ is the vector of
residual errors.

3. Results

3.1. Sample Description
The sociodemographic distribution of the surveyed population in Guaranda and Riobamba is

presented in Table 2.

Table 2. Percentage distribution of the sample by gender, ethnicity, age, and agricultural activity in Guaranda

and Riobamba.

Ri
Sociodemographic characteristic Gua:anda 10]1amba
(%) (%)
Man 49.34 46.74
Sex
Woman 50.66 53.26
i 56.43 48.56
Ethnic self-identification Indigenous
Mestizo 43.57 51.44
Children 14.17 9.40
Adolescents 32.55 15.14
Age Youth 12.86 20.10
Adults 26.25 41.25
Older adults 14.17 14.10
Aericultural activit Yes 37.27 39.16
gricultural activity No .73 c0.84

3.2. Confirmatory Factor Analysis (CFA)

The KMO values for Riobamba and Guaranda were 0.88 and 0.93, respectively, indicating
sampling adequacy for factor analysis. Bartlett’s test of sphericity confirmed the suitability of the data
for CFA in both communities. In Riobamba, the test yielded x? =2173.54, df = 66, p <0.001, indicating
that the correlation matrix is significantly different from an identity matrix, with substantial
correlations. In Guaranda, the test was also significant (x? =2003.74, df = 66, p <0.001), validating the
factorial structure. The magnitude of x? indicates a slightly stronger correlation structure in Riobamba
compared to Guaranda; the path diagram is shown in Figure 2.
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Figure 2. Model of Relationships Between Latent Factors and Observed Variables (a) Riobamba; (b) Guaranda.

3.2.1. Riobamba

The CFA for Riobamba yielded a CFI of 0.97 and a TLI of 0.97, indicating a good model fit. The
SRMR was 0.08, suggesting an acceptable representation. The RMSEA was 0.10, exceeding the
conventionally accepted threshold; however, this index is sensitive to model complexity and sample
size [39]. In this case, structural coherence and comparability with previous studies [30,41,42] justify
retaining the model in its current form.

In Riobamba, as shown in Figure 2(a), the model identified three underlying dimensions of
environmental concern: EC, BC, and AC, along with their respective factor loadings. The AC
dimension consisted of items related to concern for the well-being of others, including people in my
community (0.82), humanity (0.86), children (0.78), and parents (0.59). The BC dimension reflected
the valuation of nature, with items such as: aquatic animals (0.77), aerial animals (0.80), terrestrial
animals (0.75), and plants (0.92). The EC dimension corresponded to variables including: my future
(0.73), myself (0.82), my lifestyle (0.80), and my health (0.81). The correlations between the latent
factors were as follows: EC <> BC = 0.74; EC < AC = 0.92; BC < AC = 0.76, indicating substantial
interrelation among the constructs.

Figure 3(a) shows the percentage distribution of dominant profiles in Riobamba, where BC
predominates (45%), reflecting an intrinsic valuation of nature, followed by EC (42.7%), which
denotes a focus on individual interests. Meanwhile, AC is the least represented (12.3%), indicating
few individuals who prioritize the well-being of others without expecting personal benefit.
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Figure 3. Distribution of Individuals by Dominant Profile (a) Riobamba; (b) Guaranda.

Figure 4 shows the distribution of dominant environmental concern profiles in Riobamba by
gender, ethnicity, agricultural activity, and age. The BC profile is most common, particularly among
men (48.3%), mestizos (48.2%), and adolescents (59.1%). The EC profile prevails among women
(45.7%), children aged 6-11 (46.1%), and older adults (45.9%). Although the AC profile is less frequent
overall, it is more pronounced among Indigenous participants (16.8%), older adults (13.5%), and
those involved in agriculture (13%).

Sex Ethnicity Agriculture
Man Woman Indigenous Mestizo No Yes
100 100 100
E 75 E 75 E 75
L") o L")
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TN ]
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Figure 4. Dominant Profile by Sociodemographic Categories in Riobamba.

3.2.1. Guaranda

The CFA model for Guaranda indicates a solid factorial structure, with the latent factors
adequately explaining the observed variance in the data. In this regard, the model showed excellent
fit values, with a CFI of 0.95 and a TLI of 0.93. The SRMR was 0.05, indicating low discrepancy
between the observed and estimated covariance matrices. The RMSEA was 0.06, below the 0.08
threshold, indicating a good fit. Figure 2(b) shows the latent variables with their respective factor


https://doi.org/10.20944/preprints202505.0063.v1

Preprints.org (www.preprints.org) | NOT PEER-REVIEWED | Posted: 2 May 2025 d0i:10.20944/preprints202505.0063.v1

9 of 16

loadings. The AC dimension consists of people in my community (0.74), all people (0.82), children
(0.75), and parents (0.78). The BC dimension showed relationships with variables such as aquatic
animals (0.70), aerial animals (0.73), terrestrial animals (0.79), and plants (0.75). Finally, the EC factor
includes variables such as: my future (0.77), myself (0.79), my lifestyle (0.75), and my health (0.81).

The correlations between the latent factors are high (EC <> BC=0.91; EC <> AC=0.95; BC <> AC
=0.89), suggesting that, as in Riobamba, these constructs are not independent but rather interrelated.
Figure 3(b) illustrates the percentage distribution of dominant profiles in Guaranda, where the EC
profile predominates (58.6%), followed by BC and AC (20.7%).

Figure 5 presents the percentage distribution of the dominant profile by sociodemographic
categories. The EC profile is most prevalent, especially among men (59.2%), mestizos (60.4%),
individuals not engaged in agriculture (61.1%), and adults (67.7%). The BC profile is more prevalent
among older adults (42%). Although the AC profile remains a minority in most groups, it shows a
higher presence among women (24%), farmers (21.7%), and youth (22.2%).

Sex Ethnicity Agriculture
Man Woman Indigenous Mestizo No Yes
100 100 100
£ 75 E 75 E 75
° 58.2% o £0.4 = B1.1%
g m g s
= 50 = 50 = 50
g » 8 g oy
& 25 7 . .179- & 25 “‘DE‘ “‘ 20.8% 18.8% & 25 iﬁ_g—; 1&.9“.-;.
U U ] O =
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Sto 11 121018 1910 26
100
75 60% 5T.4% 24 4
— 50 — ) o . pr
5 0 I N — I  — —
£ 271059 Over 58 . Biocentric
Emﬂ
5 75 Egocentric

&T.T%
47% g
[ I B

Dominant Profile

Figure 5. Dominant Profile by Sociodemographic Categories in Guaranda.

3.3. Comparison of Environmental Concern Levels Between Riobamba and Guaranda

The results of Welch's f-test show that the levels of environmental concern among residents of
Riobamba are higher across all evaluated dimensions compared to those of Guaranda (p < 0.001). As
shown in Figure 6, for EC, Riobamba has a mean score of 4.7 compared to 4.1 in Guaranda. For BC,
Riobamba reaches an average of 4.6, while Guaranda records 3.9. Finally, for AC, Riobamba achieves
a mean of 4.5 compared to 3.9 in Guaranda.
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Figure 6. Environmental Concern Dimensions in Riobamba and Guaranda.

3.4. Structural Equation Modeling (SEM)

The model showed adequate fit indices, with CFI=0.98, TLI = 0.99, RMSEA = 0.06, and SRMR =
0.05, indicating a good overall fit of the model to the observed data. Table 3 presents the standardized
regression coefficients () and the statistical significance values (p-value) obtained from the SEM
analysis. This analysis examines the relationship between sociodemographic variables and the three
dimensions of environmental concern.

Gender showed no significant association with EC (3 = -0.050, p = 0.207) or AC (3 =-0.063, p =
0.116), but had a significant negative effect on BC (3 =-0.124, p = 0.002), indicating higher biocentric
concern among men. Participation in agriculture was negatively and significantly associated with all
three dimensions: EC (3 =-0.233, p < 0.001), BC (p =-0.218, p < 0.001), and AC (3 =-0.235, p < 0.001),
suggesting lower levels of concern among those engaged in agricultural activities. No significant
differences were discovered by ethnicity (p > 0.05) or age category (p > 0.05) across any of the concern
dimensions, indicating that EC, BC, and AC remain stable across ethnic groups and life stages.

City of residence had a positive and significant effect on all three dimensions of environmental
concern. Residents of Riobamba reported higher levels of concern than those in Guaranda, with
significant effects for EC (3 = 0.205, p <0.001) and AC (5 = 0.145, p = 0.001).

Table 3. SEM Coefficients for Sociodemographic Predictors of Environmental Concern.

Independent Reference EC BC AC
Variable Category B p B p B p
Sex Man -0.050 0.207  -0.124 0.002 -0.063 0.116
Agriculture No -0.233 <0.001 -0218 <0.001 -0.235 <0.001
Ethnicity Indigenous -0.013 0.754  0.022 0.572 0.007 0.868
Childhood -0.017 0.704 -0.025 0.589  -0.029 0.547
Adolescence 0.026 0.583 0.079 0.105 0.012 0.814
Young- Adult
Youth -0.017 0.729  0.011 0.836 -0.008 0.863
OlderAdult -0.068 0.171 -0.028 0.554  -0.054 0.262

City Guaranda 0.205 <0.001 0.088 0.047 0.145 0.001
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4. Discussion

This study revealed significant differences in environmental concern between Guaranda and
Riobamba, despite their geographical proximity, as shown in Figure 1. Residents of Riobamba
exhibited higher levels of environmental concern (EC, BC, AC) compared to those in Guaranda. The
CFA results for both Andean communities showed adequate model fit, although the fit was stronger
in Riobamba. BC was the dominant profile in Riobamba (45%), whereas EC prevailed in Guaranda
(58.6%), as illustrated in Figures 3(a) and 3(b). Previous studies have determined that cultural and
social differences, as well as local historical contexts, can influence environmental concern and pro-
environmental behaviors [8]. The predominance of the BC profile in Riobamba may be linked to
processes of urbanization and access to formal education [41]. In contrast, the prevalence of EC in
Guaranda could represent an adaptive strategy in response to urgent socioeconomic needs, a
characteristic commonly observed in rural contexts [42].

Although the dominance of the AC profile was lower in both rural localities, it is necessary to
reconsider its meaning through Andean epistemological frameworks, as values such as solidarity,
communal labor (minga), and reciprocity have long been pillars of the social fabric in high-Andean
communities [43]. In this context, the level of AC observed in Guaranda is not only statistically
relevant but also symbolically meaningful. The population has led community-based territorial
defense efforts, such as the creation of the Quinllunga Water Protection Area [44]. This collective
engagement contrasts with the lower AC levels in Riobamba and highlights how altruism, though
less prominent in standard metrics, can be strongly expressed through collective action.

Understanding which type of concern prevails in Guaranda and Riobamba, allows for more
meaningful engagement, helping to focus efforts, build trust, and use resources more effectively [6].
These findings offer a valuable starting point for developing multilevel policy interventions that
combine environmental education, community organization, and institutional reform with a focus
on intercultural sustainability [45]. While not all variables analyzed were strong direct predictors of
environmental concern, the identification of dominant concern profiles, illustrated in Figures 4 and
5, makes it possible to design communication and education strategies that are more culturally
relevant and tailored to the specific realities of each community[11,23].

The high correlation observed between the latent variables may indicate that the proposed three-
factor structure does not fully capture the way Andean communities conceptualize environmental
concern. It is important to note that the measurement instrument was previously validated in urban
and Western contexts [15,30,31], where perceptions of the relationship between the individual and
nature tend to be more distinct. However, in the Andean context, these dimensions appear to be more
holistically integrated. From the worldview of Abya Yala, for example, what is defined as "EC" may
not be conceived as a separate dimension, but rather as an expression of Sumak Kawsay, where
personal well-being is deeply intertwined with collective welfare and balance with Pachamama. This
integrative perspective places the individual within a network of spiritual, communal, and ecological
interdependencies [46].

This integrated approach is empirically reflected in the high correlations found in the analysis.
In Riobamba, for example, correlations between egocentric and altruistic concern (EC <+ AC) reached
0.92, between egocentric and biocentric concern (EC < BC) were 0.74, and between altruistic and
biocentric concern (AC < BC) were 0.76. Even more notably, in Guaranda, the correlations were EC
< AC (0.95), EC « BC (0.91), and AC < BC (0.89). According to the methodological literature,
correlations above 0.85 may indicate substantive associations between latent factors, reflecting
expected conceptual overlaps within certain cultural contexts [47].

These findings support the idea that environmental concern operates as a unified construct in
contexts shaped by integrative value systems [48]. The strong correlations among the three
dimensions suggest they form a holistic structure, connecting self, others, and nature. This should
not be seen as a methodological issue, but as a reflection of the Andean worldview, where
environmental concern is experienced in an integrated and complementary way. As a future line of
research, it is proposed to evaluate bifactor models that allow capturing the possibility of an
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“integrated environmental concern,” rather than separable components, as suggested by recent
approaches in intercultural environmental psychology [49].

The SEM-based analytical framework identified some significant relationships between
sociodemographic factors and levels of environmental concern. However, these relationships should
be interpreted within a broader framework that links individual-level factors to community and
institutional structures [45]. SEM analysis revealed that living in Riobamba predicts higher levels of
environmental concern, as evidenced by EC (3 = 0.205, p < 0.001) and AC ( = 0.145, p = 0.001).
Participation in agriculture was negatively associated with all three dimensions of environmental
concern in both localities, as demonstrated by EC (5 =-0.233, p <0.001), BC (3 =-0.218, p <0.001), and
AC (=-0.235, p <0.001).

A particularly relevant finding is the lower level of environmental concern reported by
individuals engaged in agriculture—an observation that may seem paradoxical given their direct
relationship with the environment. This result contrasts with studies that associate agricultural work
with greater ecological connectedness; however, it may be explained by the implementation of
agricultural policies that prioritize productivity over conservation [50]. These policies, historically
shaped by technocratic approaches in the Andes, have often excluded local knowledge systems and
reinforced the separation between environmental and productive spheres [51]. It reflects a structural
disconnect rooted in technocratic policies that have historically separated production from
conservation, illustrating a systemic failure in Andean environmental governance that requires
integrated, intercultural solutions [52].

As shown in Table 3, no significant effects were found for ethnicity or age, and gender showed
a negative effect only on BC. Contrary to studies conducted in urban contexts, where women and
certain ethnic groups express higher levels of environmental concern [53,54], this study found no
significant differences based on gender or ethnicity. This could be explained by the historical
coexistence of Indigenous and mestizo populations in the Ecuadorian highlands, where shared
knowledge and common environmental challenges prevail [2].

These results provide insights for rethinking public policies in the Andean region. The fact that
living in Riobamba is associated with higher levels of environmental concern could be linked to the
proximity of rural areas to urban centers, greater access to environmental information, or formal
education. In contrast, the negative association between agricultural activity and environmental
concern may reflect the impacts of an agricultural model focused on productivity, which has
undermined traditional sustainable practices [50].

Therefore, it is essential that public policies in high-Andean ecosystems recognize and
strengthen ancestral agriculture as a pathway to sustainability, not only through incentives for
agroecology and local markets, but also by integrating community knowledge (Yachay). Likewise, the
absence of significant differences by ethnicity and age underscores the importance of strategies that
promote community cohesion and collective action, rather than segmented approaches. Policies that
strengthen reciprocity, territoriality, and food sovereignty can help restore the connection between
communities and their environment, fostering sustainability built upon Andean realities.

A limitation of this research is the use of conceptual categories developed in Europe, North
America, and Asia to interpret environmental concern within Indigenous and mestizo Andean
communities. Although statistical validations have been applied, it cannot be ruled out that notions
such as "altruism" or "biocentrism" may not fully capture the Andean epistemological frameworks.
Future research could incorporate methods that explore environmental perceptions through
community-based narratives. In this regard, it is recommended to expand this analysis toward an
intercultural approach in the development of measurement instruments. Additionally, it is suggested
to examine the influence of access to environmental education and territorial governance systems on
the formation of environmental attitudes.
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5. Conclusions

This study evaluated the three-factor structure of environmental concern (EC, BC, AC) in two
Andean localities with distinct socio-territorial contexts and examined how sociodemographic factors
influence environmental concern. Riobamba exhibited higher levels of environmental concern across
all dimensions, with BC predominating, while Guaranda showed a predominance of EC but with a
notable expression of AC compared to Riobamba. The SEM analysis revealed that the urbanization
of rural areas and not participating in agricultural activities are associated with higher levels of
environmental concern, whereas ethnicity and age showed no significant effects. Furthermore, the
high correlations between factors suggest an integrated, rather than fragmented, perception of the
environment, reflecting relational worldviews characteristic of the Andes.

Despite the high correlations observed among the latent variables, the overall model fit indices
confirmed an adequate structural validity of the model. This finding reinforces the notion that, in the
context of Andean communities, the dimensions of environmental concern are deeply interrelated,
aligning with a holistic view of the environment, without compromising the statistical validity of the
model. Nonetheless, although these results are supported by statistical validation, they invite critical
reflection on the direct applicability of Western environmental analysis models in Andean contexts,
where concerns about the "self," the "other,” and "nature" are inseparably intertwined under
principles such as reciprocity (ayni) and Sumak Kawsay.

In this regard, public policies should recognize that ancestral agricultural practices and
community-based forms of organization are not obstacles to sustainability, but rather strategic
resources that reflect an integrated relationship with the territory. It is important to note that this
study relied on instruments developed within Western conceptual frameworks; therefore, future
research could focus on developing indicators of environmental concern that are adapted to
Indigenous worldviews, explicitly integrating the symbolic and spiritual values that these
communities attribute to nature. In a context where conservation policies are often designed and
implemented based on external logics, this study contributes to highlighting the importance of
understanding environmental concern from the perspective of Andean communities themselves.
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