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Abstract: This paper conducts an empirical study in Cochabamba, Bolivia in order to replicate a model of ecological
behavior proposed by Gonzélez. For this purpose, 400 people were surveyed about their assessment of environmental
concern. It was determined that the measuring instruments constructs environmental concern (ecological-altruistic and
egocentric values, ecological beliefs, environmental consequences, environmental control, denial of obligation, personal
standard and ecological behavior) have a robust factor structure, good explanatory power, items relevant, adequate
reliabilities and have construct validity. Using analysis of variance and multiple range test of minimum significant
difference, it was determined that the demographic profile of the citizen of Cochabamba with a positive ecological
behavior is the elderly (55-85 years), widowed or divorced, who has done advanced studies, middle-high, middle and
lower middle class and female. Using structural equation modeling (SEM), the significance and direction of the
relationships between constructs model of ecological behavior were checked and found to be the inhabitant of
Cochabamba, through ecological and altruist values formed in his life, acquires a confidence that their own actions can
improve the quality of the environment, it achieves a greater sense of obligation to carry out protective behaviors and
environmental protection, to finally get more involved in the implementation of ecological behavior. The model of
ecological behavior achieved a predictive power of 37% and a not very good quality fit.

Keywords: Ecological behavior, structural equation modeling, environmental concerns, socio-demographic profile of
environmental behavior, ecological beliefs.

INTRODUCTION The town hall and governorate of
Environmental awareness campaigns aim to Cochabamba, along with other civic institutions,

change information available to people, but this is not
the best strategy to promote behavioral change and
environmental actions [1]. The intervention must be
based on the perception of context, psychosocial and
cognitive processes, not only on technical or financial
criteria. .

Environmental problems facing the citizens of
Cochabamba are common to all cities: air pollution,
climate change, water pollution, solid waste
accumulation, soil erosion, loss of species diversity due
to degradation of forest, among others [2]. All these
problems are well-known to be a behavioral origin.
According Corral-Verdugo [3], the relationship between
human behavior and ecological deterioration is evident.
The people of Cochabamba need to acquire knowledge
and ecological behavior that allows the harmonious
development of the city and a new consumer culture
where a transformative sustainability-oriented education
has a key role [4].

conduct periodic campaigns for the improvement of the
environment. However, the increase in social sensitivity
towards the defense of the environment seems to not
have translated into specific behaviors. This is
consistent with studies that show that the correlations
between pro-environmental attitudes and ecological
behavior are very low [5]. Therefore, it has been
suggested that a high awareness about the environment,
does not ensure the implementation of responsible
environmental behavior [6]. All this emphasizes the
need to carry out further research to refine models that
attempt to explain behavior in favor of the environment
[7]. Kaiser et al.[8], then take best strategies,
particularly in developing countries where there has
been very little studied on pro-environmental behavior
[9], Ortega [10].

The limited impact of behavioral analysis
applied to environmental problems obeys poor
dissemination  strategies, making necessary to
communicate research results to policy makers[10]. In
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that sense, prior to designing any educational strategy
for environmental education in Cochabamba, it must be
verified by a model of ecological behavior in which the
mechanisms, the inhabitants of Cochabamba, form their
ecological behavior through the study of close
relationships between values, beliefs, attitudes and
environmental behaviors.

OBJECTIVES AND HYPOTHESIS

In this research, the significance and direction
of all relationships of the cognitive behavioral ecology
model of Figure 1, proposed by Gonzalez [11], applied
to the person who lives in Cochabamba will be tested.

The  significance of  sociodemographic
variables on ecological behavior a socio-demographic

Personal values
(VP)

/

profile of the inhabitants of Cochabamba about their
concern for the environment is also tested.

An empirical study with a sample design that
allows for the collection of data that can be treated by
multivariate statistical techniques will be conducted. To
determine a robust structure of the constructs under
investigation and retain relevant items, will be carried
out by the exploratory factor analysis (EFA). For the
demographic profile for acitizen of Cochabamba on
their behavioral ecology analysis of variance
(ANOVA), with the multiple range test being used. In
order to determine the strength and direction of the
relationships between constructs of the model, a
structural equation modeling (SEM) will make.
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Fig-1: Cognitive model of ecological behavior. Source: Gonzalez [11]

REVIEW OF LITERATURE
Conduct and environmental behavior

Bolzan and Pol [12] emphasize that there is
confusion in the terminology of environmental behavior
in the literature. Some call responsible ecological
behavior [13], other pro-environmental behavior [14-
15] and most environmental behavior [16, 17, 18, 19].
This variety is due to different approaches to the study
of eco-friendly behavior [10]. For some it is a habit, for
other it is an intentional action and others indicate that
only appears in a forced way in individuals [9].

Gonzélez [11] refers to organic behavior as a
deliberate involvement and has real consequences for
the protection of the environment [20]. The concept
includes human actions that influence in a relevant way
the character and intensity of environmental problems
[21], as saving resources, recycling, responsible
consumption and avoidance of pollution. The pro-
environmental behavior incorporates complex behaviors
of individuals, and collective characters that can be
preventive and corrective, direct and indirect, with the
intended purpose to improve environmental quality.

Bolzan and Pol [12] indicate that the environmental
performance is not accidental and is related to the
individual's effort to anticipate the results of their
actions and lead to changes in their environment.
Corral-Verdugo [20] warns that imposed or automatic
actions cannot be considered as a pro-ecological
behavior. Pato [22] emphasizes that although
environmental performance is intentional, does not
mean that people cannot learn or modify their behavior
in favor of the environment through circumstantial
random or even forcible actions. From this point of
view, the eco-friendly behavior has three
characteristics:

1. Itis a product or result, since it involves actions that
generate visible changes in the environment.

2. ldentifies as effective behavior: results from the
solution of a problem or a response to a stimuli.
These requirements can be derived from attitudes
and personal motivations, but also due to social
norms.

3. It has a certain level of complexity, i.e., a level that
transcends the present situation and anticipates and
plan for the expected effective result.
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Currently, there is no agreement on the concept of
ecological behavior and the areas covered, as they have
been the result of empirical research in a specific
context and under certain conditions. In conclusion, the
ecological behavior would be defined not only by the
impact on the environment of a diverse set of human
actions, but also the intent of these actions to maximize
the protection of the environment and reduce spoilage.

Determinants of ecological behavior
Contextual factors

They refer to a set of variables such as
sociodemographic, technological, geographical, social,
economic and political, physical or inhibitory
facilitators as well as laws, regulations or public policy
and institutional regulations [23, 24].

Sociodemographic variables relate to
environmental behaviors, but very diffuse form [25,
26]:

e Some research has found that age does not
influence the ecological behavior [27, 28], while
others express the opposite [29, 30].

e Some studies have investigated that gender is not
influential to ecological behavior [31, 29], but
others have found that women are more willing to
protect the environment [32, 33, 28].

e The level of education has presented a positive
relationship with the ecological behavior [31, 29,
34, 35].

Psychosocial factors

Refer to personal variables, such as
responsibility for the action and the locus of control,
attitudes, beliefs and values. In the case of the
environment, social and community factors have also
had an effect on personal attribution of responsibility

for conduct related to public goods such as

environmental resources [36].

Cogpnitive factors

It refers to beliefs of people of their actions to
reorient their conduct and their knowledge of strategies
to solve the environmental problem [37]. Young [38]
suggests that despite environmental concerns, positive
attitudes and external incentives, ecological behavior
occurs only in contexts that stimulate the cognitive
basis of intrinsic satisfaction such as competition,
participation and frugality.

Models of environmental behavior

Gonzélez [11] made the following
classification: 1) contextual models are those where the
causal order between variables goes from external
factors of socioeconomic environment (technology,
economics and demographics) to personal factors
(beliefs, attitudes, values and norms concerning the
environment), 2) psychological models: they are based
on the cognitive structure of individuals, including
attitudes, beliefs, values and environmental behavior,
and 3) procedural models: trying to understand the
relationship between personal and contextual variables,
through the study of social interaction processes that
influence people to acquire a certain ecological
behavior.

One of the most complete models is that of
value, norms and beliefs towards the environment
(VBN) raised by Stern et al. [39] and Stern [40]. It is
based on the model of normative influence on altruism
of Schwartz [41] that the mechanism that leads people
to act altruistically is explained. Ecological behavior
depends on the activation of personal standards,
explained by the beliefs associated with the conduct
(AC) and the assignment of responsibility (AR) (See
Figure 2).

VALUES BELIEFS PERSONAL NORMS BEHAVIOR
Biospheric
Social/altruistic ——— NEP —» AC — AR [ | PN _,@

Egoistic —_—

NEP = Beliefs of the New Ecological Paradigm
AC = Belie fsassociated with the consequences of behavior

AR = Ascribing responsibility

NP = Personal norms towards environmental protection

Fig-2: Model VV-B-N (value, beliefs and norms) Source: Stern [40]

In conclusion, the models analyze relations and
socio-psychological variables, to understand the
mechanisms by which certain cognitive structures and
attitudes, values and beliefs influence environmental
behavior. All models studying pro-environmental
behaviors represent a low percentage of variance
explained by environmental behavior [24, 40, 42, 43].

Cognitive behavioral ecology model proposed by
Gonzalez [11]

Gonzalez [11] proposed a cognitive model of
ecological behavior, recognizing the need for a
multivariate approach that also considers contextual
factors. The model was based on the theory of
activation of altruistic norms of Schwartz [41] and the
empirical and conceptual framework developed by

Available Online: nhttps://saspublishers.com/journal/siahss/home

391



Stern et al. [44], [39]. Gonzalez [11] suggested the
model to analyze the effects of various factors (personal
values, ecological beliefs, consequences of protection or
environmental degradation, denial of the obligation to
the environment, environmental control and personal
norms) on ecological behavior (see Figure 1).

Instruments used to measure
Gonzalez [11] developed and used a closed
questionnaire response, 7-scales: New Ecological

0.596

Ecological

Environmental
consequences

Paradigm (NEP), general awareness of the
environmental consequences (EC), Ecological Behavior
(EB), Environmental Obligation Denial (NOA),
Personal Environmental Norms (PEN), Environmental
Control Behavior (ECB) and Scale Values (EV).

Results

Gonzalez [11] obtained several results of the
cognitive model of ecological behavior (see Figure 3).
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Fig-3: Model of ecological behavior. Source: Gonzalez [11]

Ecological behavior is determined by the
personal standard, ecological beliefs, for eco altruistic
values and denial of the obligation. Ecological beliefs
have a significant direct effect on the ecological
behavior and an indirect effect through the denial of the
obligation. Eco altruistic values have significant direct
and indirect on ecological behavior (through personal
norm). The personal norm has a positive effect on
environmental behavior. The denial of obligation and
had a lower negative impact on the ecological behavior.
Awareness of the consequences, environmental control
and egocentric values were minimal and indirect effects
on ecological behavior, mediated by the denial of
obligation and the personal norm.

Gonzélez [11] concluded that people who
maintain feelings of moral obligation to carry out
environmental protection behaviors and identified with
ecological beliefs about the interaction of humans and
the environment, and maintain eco altruistic values, will
be more involved in the implementation of ecological
behavior.

Evaluation of the model fit

The variables included in the model came to
explain 21.3% of the variance of ecological behavior.
The RMRS index was 0.086, showing some
approximation of close fit. The GFI and AGFI
indicators had values of 0.996 and 0.912 respectively,
which are indicative of a good model fit.

RESULTS OF THE INVESTIGATION
Sampling plan for data collection

Was conducted a pseudo-random sampling
plan for data collection perceptions of Cochabamba
resident of the different constructs that form the
ecological behavior through a questionnaire containing
7 parts designed by Gonzalez [11] in June 2015.

A minimum sample size of 200 is suitable for
reducing possible biases in the estimation method of the
MEC [45]. As this is a replication study, the sample size
was the same as that used by Gonzalez [11] which is
400 individuals.

Characteristics and suitability of the sample

Data collected by the sampling plan have the
following demographic characteristics of the individuals
surveyed (see Table 1). The age of the respondents
showed an average of 36 years and a deviation of 17
years.

As the data collected were subjected to
multivariate statistical techniques, previously two tests
of suitability [46] were performed: multivariate
normality test (kurtosis of Mardia = 700.8), which was
not met; and linearity (Pearson correlation coefficient),
which was fulfilled.
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Table-1: Attributes of individuals in the sample

Variable Groups Percentage Variable Groups Percentage
Gender Male 45.5 I_—|igh _ 3.0
Female 54.5 Socieconomic Medium-high 30.0
15-35 51.5 level Medium 58.3
Age 36-55 31.0 Medium-low 8.3
56-85 17.5 Low 0.5
Single 50.5 Without studies 0
Married 38.8 Primary studies 15
Marital status Widowed 3.0 Education level | Secondary studies 8.0
Divorced 5.5 High School 175
Concubine 2.3 Higher education 73.0
Instruments 6. Format specification items. The survey measured
Methodology perceptions of different constructs of environmental

The methodology wused to design construct
instruments for evaluating the ecological behavior was
as follows [47]:

1. Identification of the purpose of the instrument. In
this case the instruments were diagnostic and
predictive.

2. ldentification of the domain of the construct
(conceptualization of the construct).

3. Analysis and choice of appropriate measurement
approach (in all cases they are one-dimensional
constructs multiple items, except for the values).

4. Specification of some external factors of the
instrument: a) Characteristics of the population:
people of the city of Cochabamba, Bolivia, b)
Languages: Spanish, c) Application time: 20
minutes, d) Application Type: individual, and )
Temporary Application scenario: June 2015.

5. Selection and preparation of a sample of items that
cover the domain of each construct. The
questionnaires designed by Gonzalez [11] were
used.

concern, using a Likert scale of 5 points.

7. Elimination of irrelevant items (low correlations,
commonalities or factor loadings). The AFE
(principal components method) is used.

8. Determination of the predictive validity of the
instruments designed.

Design of measuring instruments constructs evaluation
model for ecological behavior

The following instruments for measuring
constructs evaluation model of ecological behavior
were generated: ecological beliefs (EC), environmental
consequences  (CA), personal values (VP),
environmental control (CAM), denial of the obligation
(NO), personal norm (NP) and ecological behavior
(CEC). All these instruments have been obtained from
the study of Gonzalez [11] (abbreviations are in
Spanish).

Before performing exploratory factor analysis
they were carried out KMO and Bartlett test of
sampling adequacy. These tests and EFA results are
shown in Table 2.

Table-2: Exploratory factor analysis of the constructs evaluation model of ecological behavior

. Environmental Denial of Personal . Ecological
Ecological Personal R Environmental -
EFA features beli consequences obligation norms behavior
eliefs (CE) | values (VP) (CA) (NO) (NP) control (CAM) (CEC)
Items removed 2,10 - 5 1 - - 2,39,12,16
Dimensions 1 2 1 1 1 1 1
KMO test 0.747 0.876 0.831 0.763 0.918 0.884 0.759
2190.332
. 857.673_ (g.l. .. 851.720 (g.I. 28) 359.376_(g.l. 2157.219 1239.927 (g.l 1746.063_(g.l.
Bartlett's test 78)(Sig. 136)(Sig (Sig. 0.000) 15) (Sig. (0.l. 36) 28) (Sig. 0.000) 300) (Sig.
0.000) 0.000) ' T 0.000) (Sig. 0.000) e 0.000)
Variance 23.795 45.003 41.865 40.543 60.408 51.493 16.279
extracted (%)
Cronbach alpha 0.623 0.869 0.573 0.698 0.915 0.855 0.771

The percentage variance extracted of the seven
constructs considered and Cronbach's alphas are
adequate. All items have high or moderate factor
loadings, so it can be said that adequate factor structure
was achieved.

Validity

Predictive validity is the degree to which a
construct scores are associated with conceptually
related measures, but which are subsequently taken and
checked against correlations between constructs of the
model (see Table 3). The model has predictive validity,
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since the ecological behavior(CEC) is related to designed for this research measure different constructs.
background constructs. Therefore, different instruments

Table-3: Matrix correlations between constructs model of ecological behavior
CE |VPECO|VPEGO| CA NO | CAM | NP | CEC
CE 1.000
VPECO [ 0.337" | 1.000
VPEGO | 0.089 | 0.1477 | 1.000
CA [0.4607 | 029047 | 0.022 | 1.000
NO [-0.105"[-0.348" | 0.131" |-0.135" | 1.000
CAM [0.2897 | 0.525" | -0.063 | 0.341" |-0.319" | 1.000
NP |0.116" | 0.325" | 0.016 | 0.065 |-0.196" |0.374" | 1.000
CEC [0.1457] 0.2927 | -0.150"" | 0.099™ |-0.237" | 0.460" | 0.336" | 1.000
**_Correlation is significant at the 0.01 level (bilateral).

*. Correlation is significant at the 0.05 level (bilateral).

Effect of sociodemographic variables constructs Variance (ANOVA). Input factors are
evaluation of the ecological behavior sociodemographic variables considered, with different
Approach levels, and the response variable is the score of the
The influence of sociodemographic variables ecological behavior, according to Figure 4.
on ecological behavior was analyzed using Analysis of
Resident of PROCESS . .
Cochabamba INPUT Measurement of OUTPUT Percept\oanns(,jatt\tudes
. — | ——
Eiif:'rf;i';a;;tf;ﬂlt‘zﬁs environmentalconcern ecologicalbehavior
FACTORS inal VARIABLE RESPONSE
mmglie
Cender { Male 1534 Marital Ma,-?ged Y = Eological behavior (CEC)
NCeT \Female 49¢ gg‘gg 2 S Widowed
- Divorced
Concubine
Without studies High
i Primary Socioeconomic Medium — high
Education Secundary e Medium
level High School Medium — low
Higher education L Low

Fig-4: Factors, levels and variable response for the ANOVA
Results In Table 4, the results of ANOVA analysis for
each sociodemographic variable, using as a response
variable ecological behavior are described.

Table-4:ANOVA between sociodemographic variables and ecological behavior (CEC

One way ANOVA Sum of squares Gl Mean square F Sig.
Inter-groups 1.094 1 1.094
CEC (Gender)* Intra-groups 93.612 398 0.235 4.650 0.032
Total 94.706 399
Inter-groups 8.716 2 4.358
CEC (Age)** Intra-groups 85.989 397 0.217 20.121 0.000
Total 94.706 399
. Inter-groups 6.217 3 2.072
CECIe(VEe‘:;Jff“o” Intra-groups 88.489 396 0.223 9.274 | 0.000
Total 94.706 399
. . Inter-groups 1.458 4 0.364
CEC (S‘I’g\'/‘;f)co“om'c Intra-groups 93.248 395 0.236 1544 | 0.189
Total 94.706 399
Inter-groups 4.623 4 1.156
CEC (Marital status)** | Intra-groups 90.083 395 0.228 5.068 0.001
Total 94.706 399
Significant level p <0.01, ** p <0.05 *
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Gender, age, educational level and marital
status of Cochabamba residents, significantly influences
their behavioral ecology.

Table 5 are shown statistics by level of socio-
demographic variables, with mean differences and their
significance by the method of least significant
difference (LSD), with regard to ecological behavior.

Table-5: Sociodemographic statistics on ecological behavior

. Standard Coeff!cignt . Mean Valu .
Factors Niveles N Mean deviati of variation | difference Sig.
eviation [%] s e
Male (1) 182 3.27 0.49 14.98
CEC (Gender) Female (2) 218 | 337 0.48 14.24
15-34 (1) 206 3.18 0.46 13.08 1-2%* -0.27 | 0.000
CEC (Age) 35-54 (2 124 3.46 0.50 14.45 1-3** -0.33 | 0.000
55-85 (3) 70 351 0.40 11.40 2-3* -0.05 | 0.452
Primary (2) 6 2.97 0.34 1131 2-3 -0.03 | 0.871
Secundary (3) 32 3.01 0.57 18.85 2-4 -0.24 | 0.225
CEC High School (4) 70 3.22 0.52 16.18 2-5% -0.42 | 0.031
(Education Highereducation -
level) (5) 292 3.40 0.45 13.29 3-4 -0.21 | 0.038
3-5** -0.39 | 0.000
4-5** -0.18 | 0.005
High (1) 12 3.08 0.44 14.15
CEC Medium-high (2) | 120 3.29 0.48 14.68
(Socioeconomi Medium (3) 233 3.35 0.47 14.01
clevel) Medium-low (4) 33 3.38 0.61 18.14
Low (5) 2 2.92 0.34 11.62
Single (1) 202 3.23 0.50 15.52 1-2%* -0.19 | 0.000
Married (2) 155 3.43 0.44 12.85 1-3 -0.23 | 0.106
Widowed (3) 12 3.46 0.34 9.74 1-4* -0.,27 | 0.012
Divorced (4) 22 3.51 0.55 15.73 1-5 0.12 | 0.453
CEC (Marital Concubine (5) 9 3.11 0.50 15.98 2-3 -0.04 | 0.792
status) 2-4 -0.08 | 0.463
2-5 0.31 | 0.056
3-4 -0.04 | 0.806
3-5 0.35 | 0.095
4-5* 0.39 | 0.038

Conclusions

The profile of the inhabitants of Cochabamba
differs to that obtained Gonzalez [11] in the city of
Cuenca-Spain. Gonzalez found that people older,
female gender, with lower levels of studies, lower
socioeconomic status, and that no political ideology, are
those that show a greater commitment to the
environment. Instead, the residents of Cochabamba that
are more concerned about the environment are older,
female, educated, middle-high, middle, and medium-
low socioeconomic status, and is widowed or divorced.

The most common profile is that younger,
more educated, liberal-democratic ideology and not
employed in the primary industry are more concerned
with the protection of the environment [48]. From the
results shown it can be concluded that the socio-
demographic profiles vary according to culture and
context.

Cognitive model of ecological behavior of residents
in Cochabamba

Construct relations between antecedents and
consequences of ecological behavior model proposed
by Gonzalez [11] (See Figure 1) were analyzed, taking
into account that there are constructs that provide
mediators with indirect effects for ecological behavior.
This analysis was conducted using structural equation
modeling (SEM) setting function with maximum
likelihood. A SEM model is decomposed into two [46]:
1) A structural component (the relationship between the
latent factors), and 2) a measurement component (the
observed variables measuring the latent factors). For
clarity in the analysis of the proposed model, the
component of measurement is not showed.

Modeling results

In Figure 5, the magnitude and direction of the
relationships that were significant (at p <0.05 level)
between the constructs involved in predicting
environmental behavior of the Cochabamba-citizens,
are exhibited.
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Fig-5: SEM model of ecological behavior of the citizens of Cochabamba

Table 6 shows the direct and indirect paths and
total effects between different constructs of the model.

Table-6: Effects standardized of the model of ecological behavior

Construct Paths VPECO | VPEGO CE CA CAM NP
Direct 0.568
CE Indirect
Total 0.568
Direct -0.107 0.763
CA Indirect 0.433
Total 0.433 -0.107 0.763
Direct 0.448 0.321
CAM Indirect 0.139 -0.034 0.245
Total 0.587 -0.034 0.245 0.321
Direct 0.182 0.310
NP Indirect 0.182 -0.011 0.076 0.099
Total 0.364 -0.011 0.076 0.099 0.310
Direct -0.173 0.465 0.203
CEC Indirect 0.347 -0.018 0.129 0.169 0.063
Total 0.347 -0.191 0.129 0.169 0.528 0.203

The conclusions to be drawn from the analysis of
the effects of the different constructs of the model are:

e Ecological beliefs: There is a significant positive
effect of eco altruistic values over ecological
beliefs.

Awareness of environmental consequences:

e There is a positive effect of beliefs about ecological
awareness of environmental consequences. Citizens
of Cochabamba who agree with the manifest of
ecological beliefs become more aware of the
harmful consequences that cause ecological
deterioration for the ecology of Cochabamba.

e The eco altruistic values have a positive influence
of the awareness of the environmental
consequences of the inhabitants of Cochabamba but
indirectly through ecological beliefs.

e The egocentric values influence negatively on the
awareness of the environmental consequences, but
to a lesser magnitude eco altruistic values.

Environmental control:

e The eco altruistic values of the citizens of
Cochabamba have both a direct and indirect
positive effect (through beliefs ecological and
environmental consequences) on environmental
control.

e The ecological beliefs have an indirect positive
effect on the environmental control through the
environmental consequences.

e The environmental consequences have a direct
positive effect on environmental control.

e The negative indirect effect of egocentric values is
practically insignificant on environmental control.

Form eco altruistic values, identification with
ecological beliefs about the relationship between human
beings and the environment of Cochabamba and be
aware of the harmful consequences of ecological
deterioration, are fundamental to explain the
environmental control, that is, the confidence that own
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shares can improve the environmental quality of
Cochabamba.

Personal norm:

Environmental control of the inhabitants of
Cochabamba has a positive effect on Personal
norm.

The eco altruistic values of the citizens of
Cochabamba have a direct and indirect positive
effect (through environmental control) on personal
norm, and are the largest of the effects.

Citizens of Cochabamba maintaining eco altruistic
values and personal confidence that their actions can
improve the quality of the environment have a greater
sense of obligation to carry out protective behaviors and
environmental protection, which is the personal norm.

Ecological behavior:

The eco altruistic values have no direct effect on
the ecological behavior, but a positive indirect
effect (through various mediators preceding it) of
0.347.

The egocentric values have a direct negative effect
on the ecological behavior of -0.170 and a very
small negative indirect effect.

The ecological beliefs have no direct effect on the
ecological behavior but a positive indirect effect
through mediators, with a value of 0.129.

The environmental consequences have no direct
effect on the ecological behavior, but an indirect
positive effect (0.169) through the environmental
control and personal norm.

Environmental control has a greater positive direct
effect (0.465) on ecological behavior with respect
to indirect effect (0.063) through personal norm,
which is very small.

e The personal norm provides only a positive direct

effect on the ecological behavior of 0.203.

It can be seen, for the total effects that the
antecedents that contribute to a greater extent predict or
explain the ecological behavior of the citizens of
Cochabamba are environmental control, eco altruistic
values and personal standards. The antecedents that
contribute to a lesser extent are egocentric values,
environmental impacts and ecological beliefs.

We conclude that the citizens of Cochabamba, who
have the confidence that their actions will improve the
environment, maintain feelings of moral obligation to
perform  behaviors  ecological protection and
maintaining eco altruistic values, be involved more in
the implementation up of ecological actions.

Assessment of fit

For the model to be valid in order to express
the complex reality of environmental concern to the
citizens of Cochabamba, it is necessary that the model
has a present good explicative power and good rates of
goodness of fit.

The explicative power of the model is 37.3%,
meaning that the antecedents explain or predict 37.3%
of the ecological behavior of the inhabitants of
Cochabamba, being 62.7% of the variability of the
ecological behavior without explaining or be explained
by other constructs that have not been included in the
model. Although the model does not present a good
explicative power, it was possible to get a better
explicative power compared to Gonzalez model [11],
which was 21.3%.

Table 7 shows the rates of goodness of fit.

Table-7: Indices of goodness of fit of ecological behavior

Group indice | Independent model | Model analyzed
Chi-square 13740.760 6057.085

Goodness of fit g.l. 3070 3160
Sig. 0.000 0.000
NFI 0.000 0.559
Comparative fit indexes IFI 0.000 0.720
CFI 0.000 0.718
Indexes of proportion of variance GFl 0.305 0.706
AGFI 0.287 0.690
Indexes based on residues RMR 0.195 0.090
RMSEA 0.092 0.049

The Chi-square statistic indicates that it cannot
maintain the assumption of perfect fit between the
observed and reproduced matrix from the analyzed
model. The comparative fit indices and the variance
ratio must be above 0.8 to indicate a good fit of the
model. In this case none of them meets the requirement.
Indices based on Residues should be below 0.1. In this
case the model meets the suitability of waste.

These values indicate that the model does not
have a good goodness of fit, but this maybe because the
data does not meet the assumption of multivariate
normality. Gonzalez [11] fit indices performed better
than those obtained in this research.
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Comparative analysis of the model of Gonzalez [11]

with the model for citizens of Cochabamba

A comparison analysis between Gonzalez
model [11] (Figure 3) and that obtained in this study
(Figure 5) shows the differences shown in Table 8.

Table-8: Differences between Gonzalez model [11] and Cochabamba model

Constructs removed Deleted paths Added paths
VPECO — CA CE - NO VPECO —» CE
NO VPECO —» CEC | CE - CEC | VPEGO - CA
(Denial of obligation) | VPEGO - NP | CA— NO | VPEGO - CEC
CE - CAM NO - CEC CAM - CEC

Based on the results of the above table, the
following conclusions can be drawn from the
comparison:

e In the Cochabamba model, the relationship
between eco altruistic values (VPECO) on
ecological beliefs (EC) was added. This
relationship was suggested in Gonzalez model [11].
It was also confirmed that the eco altruistic values
(VPECO) affect environmental control (CAM) and
personal norm (NP), but do not affect the
environmental consequences (CA) or the ecological
behavior (CEC).

e In the Cochabamba model, egocentric values
(VPEGO) do not affect personal norm (NP) as they
do on the model of Gonzéalez [11], but they affect
the environmental consequences (CA) and
ecological behavior (CEC).

e In the Cochabamba model, ecological beliefs (EC)
affect the environmental consequences (CA) as
they do on the model of Gonzélez [11], but do not

affect the denial of the obligation (NO),
environmental control (CAM) or ecological
behavior (CEC).

e In the Cochabamba model confirms that the
environmental consequences are related to
environmental control (CAM) as they do in
Gonzélez model [11], but has no connection with
the denial of the obligation (NO).

e According to the Cochabamba  model,
environmental control (CAM) is related to personal
standard (NP) as in the model of Gonzalez [11] but
also is directly related to ecological behavior
(CEC).

e In the Cochabamba model, denial of the obligation
(NO) was removed for not having any significant
direct or indirect relationship with the ecological
behavior (CEC).

e Finally the relationship of personal norm (NP) with
ecological behavior (CEC) is confirmed.

These differences between the two models indicate
that the inhabitants of Cuenca and Cochabamba have
different mechanisms by which they form their
ecological behavior. The Cuenca forms their ecological
behavior from their ecological beliefs, personal norm,
eco altruistic values and their denial of the obligation
(which negatively influences). Instead, the inhabitants
of Cochabamba acquire its ecological behavior from
environmental control, ecoaltruistic values, personal
norm and egocentric values (negatively influence).

Comparison of the model of ecological behavior of the
hypotheses regarding the model of the Cochabamba-
citizens

Gonzélez [11] postulated a hypothetical model
of ecological behavior raised in Figure 1. Table 9
different routes between cognitive model obtained in
this investigation for citizens of Cochabamba with the
hypothesis raised shown.

Table-9: Differences between the hypothesized model compared to the model of Cochabamba

Constructs removed

NO
(Denial of obligation)

Deleted paths Added paths
VP> CA | CA->NO
CA—- CEC| NO—- NP | VP - CAM
CE - NP | NO - CEC

The differences between the hypothetical model
and the Cochabamba are:

e In the model of Cochabamba, denial of the
obligation (NO) with all its relations with other
constructs was removed.

e In the model of Cochabamba was significant
relationship  between personal values with
environmental control.

e In the model of Cochabamba were no significant
effects of personal values with environmental
consequences, the environmental consequences to
ecological behavior and denial of obligation,
ecological beliefs with personal rule and the denial
of obligation with personal norm and ecological
behavior.
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All other relations were confirmed. These
differences suggesting that the model is sensitive to
cultural differences and context and cannot be obtained
generalizations.

CONCLUSIONS

There has been an empirical study in the city of
Cochabamba in order to replicate a model of ecological
behavior proposed by Gonzalez [11]. For this purpose,
information was collected first conducting a survey of
400 citizens of Cochabamba containing appreciations of
various constructs of environmental concern.

It was determined that the measuring
instruments for the constructs of environmental
concerns involved in the investigation (eco altruistic
values, egocentric  values, ecological beliefs,
environmental consequences, environmental control,
denial of obligation, personal norm and ecological
behavior) have a robust factor structure, a good
explicative power, relevant items, and have adequate
construct validity (predictive) and reliabilities.

Using analysis of variance, and performing the
multiple range test of minimum significant difference, it
was determined that the demographic profile of the
inhabitant of Cochabamba concerning environmental
concern is the older (55-85 years), widowed or
divorced, who has medium-high, medium and medium-
low class, female and he has made higher education.

By modeling of structural equation modeling
(SEM) were verified the significance and direction of
the relationships between constructs model of
ecological behavior, so it was found that the mechanism
by which citizens of Cochabamba held its ecological
behavior is different compared to that of the inhabitants
of the city of Cuenca (Spain) in which Gonzalez [11]
conducted its investigation.  Specifically  the
Cochabamba through eco altruistic values formed in his
life acquires a confidence that their actions can improve
the environmental quality of Cochabamba; it achieves a
greater sense of obligation to carry out protective
behaviors and environmental protection to finally get
more involved in the implementation of ecological
behavior. It was proven that the model of ecological
behavior follows the causality suggested by Stern [40]
of values, beliefs, norms and behaviors. The model of
ecological behavior achieved a predictive power of 37%
and a goodness of fit is not very suitable.

With regard to the model proposed in the
hypothesis, the model of the inhabitants of Cochabamba
is not significant for construct denial of obligation and
shows some differences and similarities, confirming
that in general a model of ecological behavior differs
with culture.

IMPLICATIONS FOR MANAGEMENT

Knowledge of the mechanism by which the
inhabitants of Cochabamba form their eco altruistic and
self-centered values, ecological beliefs, their awareness
of the environmental consequences, the certainty that
their actions influence the quality of the environment,
their sense of obligation to improve environment and to
take you to make ecological behavior, is very important
because through him they may perform specific actions
for the improvement and monitoring of various aspects
that contribute to environmental improvement in
Cochabamba:

e Approval, regulation and control of environmental
laws must be more dynamic, easy to use, effective
and forceful.

o Design awareness programs for the reduction of
environmental damage, more in line with reality
and the possibility of the inhabitant of
Cochabamba.

e Assign human and material resources to projects
that use these mechanisms as a means to achieve
greater environmental benefits.

e Promotion of education that is effective for the
formation of eco altruistic values and ecological
beliefs.

The findings have important implications for
environmental management in Cochabamba. All who
want to develop plans should focus to achieve in the
Cochabamba eco altruistic values, rather than self-
centered values, the awareness that their actions if they
can make a difference and increase their sense of
obligation to the environment of Cochabamba.

Finally it was noted in the demographic profile
which groups of people of Cochabamba least concerned
about the environment are. Good management should
direct its efforts to these groups, in order to include that
population if the profile that cares about the
environment.

SUGGESTIONS FOR FUTURE RESEARCH

Since in this and many investigations have shown
that the models designed to study pro-environmental
behaviors represent a low percentage of variance
explained [42, 24, 40, 11], which it is about a third of
the variance of the environmental behavior [43], it is
proposed to include in the models to investigate in the
future other constructs antecedents [49] to achieve a
better explicative power, as the following:

The past behavior of individuals [50].
The biospheric values [51].
Orientation towards sustainability [43].
Happiness [26].
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It was found that the instruments to measure

ecological beliefs and ecological behavior are not one-
dimensional, but requested in the exploratory factor
analysis to converge on a single factor. It could analyze
the resulting dimensions of these two constructs and if
they agree with some theory, you could propose a
model where the design constructs as multidimensional
second order with a reflective or formative approach.
Another option is to try the dimensions of these
constructs as antecedents. This is a line of investigation
that so far has not been explored.
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