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Objective. The relations between the adoption of environmental behavior and the

perception of personal threat and demographic characteristics are increasingly a topic

of scholarly and management interest. This study seek to clarify the independent

relations among environmental behavior (taking more overall strategic and

environmental actions) and a variety of demographic characteristics (i.e. gender, age),

and other factors like type of personal threat perceived and type of environmental

problem. Method. Using a model of environmental behavior that includes a variety of

five demographic characteristics, five types of personal threats and five types of



environmental problems as well as twelve measures of environmental behavior

(overall environmental actions). The first part of the study consists of a multivariate

analysis of the demographic characteristics of the sample, graduate business students

in Monterrey Tech, Monterrey Campus, Mexico. The second part of the study

consists of a multivariate analysis of the relations among these variables. Results. The

model as a whole is strongly significant and several of the independent variables

show significant correlation with the adoption of environmental behavior (through

overall environmental actions). Gender and education specialization are significant

predictors of overall environmental actions. But the most significant predictor is the

type of threat. Type of environmental problem affects defining the type of personal

threat perceived. Most of demographic characteristics were not significant.

Conclusions. The results suggest that type of personal threat perceived explain the

adoption of environmental behavior; type of environmental problem explains what

type of personal threat is perceived.
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TITULO : ADOPCION DE COMPORTAMIENTOS AMBIENTALISTAS Y

LA PERCEPCION DE AMENAZAS PERSONALES: UN ESTUDIO

EMPIRICO.

Objetivo. Las relaciones entre la adoption de un comportamiento ambientalista y la

percepcion de una amenaza personal y de caracteristicas demograficas son, cada vez

mas, un topico de interes entre los academicos y empresas. Este estudio busca

clarificar las relaciones independientes entre comportamiento ambientalista (tomando

acciones estrategicas y ambientales mas eficiente) y una variedad de caracteristicas

demograficas (edad, sexo, etc.), y otros factores como el tipo de amenaza personal

percibida y el tipo de problema ambiental. Metodologia. Usando un modelo de

vii



comportamiento ambiental que incluye una variedad de cinco caracteristicas

demograficas, cinco tipos de amenazas personales y cinco tipos de problemas

ambientales, asi como doce escalas de medicion para el comportamiento

ambientalista (acciones mas eficientes). La primera parte del estudio consiste de un

analisis multivariable de las caracteristicas demograficas de la muestra (estudiantes de

posgrado de la escuela de negocios del Tecnologico de Monterrey en Monterrey,

Mexico). La segunda parte del estudio consiste de un analisis multivariable de las

relaciones entre las variables. Resultados. El modelo en su conjunto es fuertemente

significative y algunas de las variables independientes muestran una correlation

significativa con la adopcion de un comportamiento ambientalista (a traves de

acciones mas eficientes). Sexo y tipo de especialidad en la education predicen

significativamente la toma de acciones mas eficientes. Pero lo mas significative para

predecirlas es el tipo de amenaza. El tipo de problema ambiental define el tipo de

amenaza personal percibida. Las caracteristicas demograficas en general no son

significativas para predecirlas. Condusiones. Los resultados sugieren que el tipo de

amenaza personal percibida explica la adopcion de un comportamiento ambientalista;

el tipo de problema ambiental explica que tipo de amenaza personal es percibido.
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CHAPTER I. GENERAL VIEW AND PURPOSE OF THE STUDY

The study of environmental problems has recently been increased mainly

because many people think various environmental problems are a threat for humanity,

a threat that is not always recognized the same by all. What may cause this is the

variety of perceptions that people can have about a situation. And these perceptions

are oriented by many factors that still are under study. Perception will lead to a

specific behavior making people make decisions on their lives. Important for this

study are the perceptions on how specific environmental problems are considered as

personal threats and its effects on behavior. Firms are considered as major sources of

environmental pollution, therefore, it is important to focus on the study of these

entities or even better on those managers and decision-makers of the firms.

Environmental awareness implies a new environmental behavior in which

quantitative demands and confrontation must be replaced by qualitative appreciation

and coordination (Ryding, 1992) as shown in table 1.



Environmental Awareness

Mass Production

Expansion

Specialization

Exploitation

Mass communication

Economy

Money as value

Lonelyness

Privacy

Differentiated production

Consolidation

Generalization

Reuse, renew, repair

Selective information

Ecology

Meaning as values

Cooperation

Openness

TABLE 1



It is understood that there is a need to know more about the psychological

factors, which make the executive or others in firms to take environmental and

strategic actions. But, there are a few studies that focus on psychological factor and

even fewer done in developing countries. It is expected this study to help understand

more about this issues in Mexico. This study is about environmental behavior and its

sources.

This study is developed under the above-mentioned context. Unfortunately,

most of the advancement in the practice and theory in this field has been developed in

the US, and, the increasing global interdependence is motivating academics in

Mexico to pursue research on this area: Environment and Behavior.

Most of the existing environmental research has focused on the area of

technology, nature, economy, marketing and many other scientific and social-

economic areas but unfortunately it has not been helped that much to reduce the

harmful situation that Humans live. The study of Human Nature is now an area where

hopes are focused. In this study, we mention the limited, and some times useless,

outcomes that fines, tax increases and law enforcement have had in solving the

environmental problems.

It is time now to go back to basics, the study of Human characteristics as a

way to understand and predict behaviors towards the environment. The first section

of this chapter briefly discusses the global environmental situation and sets the frame



for the study. In this chapter we discuss the main objectives of the study and key

questions.

1.1. OVERVIEW.

Analyzing the global environmental situation, around the World, we find that

there are some places that are more polluted and devastated than others are.

Correspondingly, there are some countries (e.g., the USA or many European

countries) or industries (e.g., DuPont, Ciba-Geigy) that make more effective

environmental-policy decisions, or design and implement more effective

environmental actions or practices (Wescott II, 1995) than do other countries and

industries. This difference could make it looks as if the latter were more conscious

than the former in their concern for the environment.

What causes this difference between countries and/or industries? Some countries are

more economically developed than others and have more resources (money, human

resource, infrastructure, etc.) suggesting that "Environmental protection is a "luxury"

which only wealthy societies can afford" (Wescott II, 1995).

Does this explain all differences between the environmental attitudes and

behaviors of citizens of countries like Sweden, Denmark, Canada, and Switzerland

(on the one hand) and the environmental attitudes and behaviors of the citizens of



other countries like Mexico, India, Brazil or some African countries? Is

environmental awareness the same for all Mexicans or for all Canadians?

Why is that even though efforts have been made, for instance, in Mexico City,

to control air pollution (e.g. the "One Day Without Car" Program), those efforts have

been largely ineffective? What is missed in those places where a consciousness or

consensus can't be created? Why not take the last step and make more effective

environmental-policy decisions? Is it just lack of money or is it something much

more complicated that is related directly with the way people perceive the problem,

what kind of threats they perceive, or factors such as gender, age, educational level,

educational type?

In this study we analyzed how business school graduate students at the

ITESM in Monterrey, Mexico, many of whom also work in different companies in

Monterrey, Mexico, design solutions to specific environmental problems taking

diverse environmental and strategic actions depending on their perceptions of threat

of an specific environmental problem.

Undoubtedly, many factors contribute to their solution but two of the most

important factors are how they perceive the current situation (i.e., as an opportunity

or as a threat) and the extent of personal threat perceived by the decision maker

(Baldassare and Katz, 1992).

The second sections of this chapter, explains the need for a study of

environmental attitudes and behaviors in Mexico and focus on the relevance of the



study and how is improving some research already done. Environmental

Management, which implies an agreement with necessary changes in people's lives

and business philosophies, based on economic and technological development, to

improve the environmental situation (Ryding, 1992), is, as practice and as theory, the

field where this study is developed. The third section of this chapter presents a brief

analysis of the possible origins of the problem. Facts are presented and questions set

to lead to the understanding of the need of this study. The fourth sections of this

chapter, sets the bases for firmly support the presence of a problem and search its

possible sources and propose the objective of this study, help to solve the

environmental problems.

Chapter two is a review of the main concepts used in this study. Their

development, different points of view and differences in results through the years in

different academic fields. Mainly focused on literature about environmental behavior

from a psychological point of view and its application to diverse fields. The analysis

of how and why people perceives a situation as a threat and its effects on behavior

and attitudes. Important analysis on its application and relevance in business and

environmental management. The Mexican situation on these issues is also reviewed.

Chapter three presents the conceptual model proposed in this thesis, its

contributions and the testable hypotheses proposed in this study. The analysis of the

operationalization of the variables used and the explanation that supports research site

selection and data collection strategy.



Chapter four explains sample characteristics, and the statistical analysis and

results of the study. Also includes the statistical methods used to evaluate and

interpret the different functions, as well as the test of the hypotheses.

Chapter five summarizes the study. First we discuss the results of the study

and its implications for theory and practice in this field. Second, we discuss the

limitations of the study. And finally, the futures studies that could help to broad the

knowledge about environment and behavior are discussed.

1.2. SETTING THE STAGE FOR A STUDY OF ENVIRONMENTAL

ATTITUDES & BEHAVIORS IN MEXICO.

The main research question addressed in this thesis is "What are the most

significant predictors for the design of overall environmental actions to specific

environmental problems?" Overall environmental actions means, for this study, a

larger number of "more comprehensive", described like this by Frederickson (1985),

strategic actions and, a larger number of environmental actions done "Always" or

"Frequently".

The "More Comprehensive Actions" are: teamwork, rely on outsiders to solve

the problem, involve many people, many areas of expertise represented, authorize

significant expenses and, act. The environmental actions are: recycle, proper waste

disposal, support tax payment increase to care environment, support environmental



law enforcement, use of environmentally friendly products and, promote a new and

more sever environmental law.

The specific contribution of this study is to determine how perceived personal

threats caused by specific environmental problem results in adoption of specific

strategic and environmental practices, and to examine the determinants of

environmental behaviors in Mexico.

This study is an extension of the study done by Baldassare & Katz in 1992.

Where they analyze how personal threat of environmental problems for some

residents in the Orange County, CA is a predictor of individual environmental

practices.

This study will be relevant for several diverse fields. First, very few studies

have examined environmental or ecological behavior (EB) in Developing Countries.

Axelrod and Lehman (1993) give a definition of an individual's environmental

behavior:

".... actions which contribute towards environmental preservation and/or conservation".

It is expected that also in Mexico, people to behave differently when

environmental issues affect their lives. This study will add a new perspective to

literature by adding perceived personal threat of a specific environmental problem as

an additional component of people's perspective on the relevance and actual impact

of the design and implementation of a solution for environmental problems. Second,

this is a study in the field of Environmental Management, which not only is a new

area but a new area to test organizational theories (Wescott II, 1995). Third,

8



Environmental Management, in the context of sustainable development and industrial

ecology, presents itself as a different framework for organizing human activities

(Allenby and Richards, 1994) and its study. Fourth, literature regarding

environmental management subjects applied in organizational studies is scarce

(Wescott II, 1995). Fifth, Gladwin (1993) concluded that in U.S. scholarship in this

field was weak due in part to the lack of empirical studies and a systematic

comparison of findings across firm size, industries, countries. This is a research in a

developing country. Sixth, this study is seen an extension of the work done by

Baldassare and Katz (1992). Their study was limited by the use of a single item to

measure personal environmental threat. This research uses multiple items, as they

proposed for future research in this area. This study also is focused on specific

environmental problems to examine how perceptions bring about the adoption of

given environmental and strategic actions.

In summary, this study provides new insight into how graduate business

school students behave with respect to environmental management, how they are

influenced by their perceptions as well as by certain demographic characteristics to

design a solution for specific environmental problems through strategic and

environmental actions.



1.3. BACKGROUND OF THE PROBLEM.

This research is motivated by an appreciated need for estimating the impact of

demographic characteristics (e.g., gender, age, educational level, educational type,

and, outdoor sports practice), in the design of solutions for specific environmental

problems in Mexico.

This study focuses on Human behavior toward the environmental problems.

Review the decision-making process, to understand the motivations that lead to

certain behaviors, Karp found that an important point is to recognize that when

deciding if pursuing self-interest or realizing the collective good, is exactly when

conflicts arise (Karp, 1996).

Decisions can be taken based on several factors, some are social norms and

some are personal norms and values that each individual has. Schwartz proposes a

distinction between social norms and personal norms, the latter are norms that

individuals does not merely agree with but follows because its fulfillment is

connected with self-expectations (Schwartz, 1977).

Some of the personal norms are more general, like gender. Brody (1984)

(cited by Stern et al, 1993) suggests that it may be fruitful to look at gender effects

within a model that allows us to asses whether men or women differ in the degree to

which they hold belief about the consequences of environmental conditions for self-

interest, other human beings, or non-human species or the biosphere, or in the

weights they give to egoistic, social-altruistic, and biospheric values. For some social

10



factors, now it is possible to know in some extent which ecological behavior is easier

to carry out and which is harder cause by social-cultural constraints (Kaiser et al,

1999). Socialization and social structure can shape individual environmental concern

either by affecting value orientation or by altering individuals' attentiveness to

information (Stern et al, 1993).

Based on this, it is easier to recognize that the problem is to know which are

the values and norms people has towards environment and then expect certain

behavior. But also important is to know how these values and norms were developed

and to know if they could be changed and then expect a change in people's behavior.

The problem is that current public interest in environmental matters does not have

much depth (Krause, 1993), this, complicates the analysis. People may have a

completely different perception of what an environmental problem is and its

consequences. People create ideas or worldviews according to the information they

have received. The problem is that this information could be false, insufficient or get

too late to them to create a rational and actual judgment about the problematical

environmental situation. Some policy-makers attempt to shape public attitudes by

molding problem definitions (Stern et. al, 1993). Then it would be difficult for the

people to develop an environmental awareness and have the appropriate behaviors

and attitudes.

11



1.4. PROBLEM STATEMENT.

With respect to management, this study is based on two questions, "How

decisions are made in a firm to solve environmental problems?" and, "Who in a firm

makes solutions for business-related environmental problems?". When environmental

problems are solved with ineffective decision-making processes, many stakeholders

are adversely affected in some way. This problem affects many countries and people

(UNEP, 1995). This study could help firms to know if the person who develops

solutions for business-related environmental problems is an adequate person and to

know which are the bases people has to solve these problems.

It is important to recognize that people appear to behave inconsistently,

someone who claims to be ecological oriented may behave ecologically in one

context and unecologically in another (Oskam et al, 1991; Scott and Willits, 1994).

More important that the "what" is the "why" and this study intend to help to find it. It

is expected that the factors studied here be an important source of influence to these

behaviors.

The main interest to environmental psychologists is human behavior, and

then, the cognitive and affective processes that are fundamental to understanding the

behavior of both individuals and groups; all behavior occurs within a context that has

the potential to affect it; a description of a given context ideally should include all

those factors that might in some way affect the behavior of an individual or group in

12



that context but it is few less than impossible (Clitheroe Jr. et al, 1998). Some steps

have to be given before and this study is a further step in the field.

The problem is that it has not been defined completely what cause people

have environmental attitudes and behaviors. Finding which are those specific factors

that could be used to predict whether a person would design a successful overall

environmental solution to specific environmental problems could help to solve the

problem. Two basic questions have to be addressed here. First, what kind of

perceived personal threat can bring about specific environmental and strategic

actions? Second, what makes people to perceive an environmental problem as a

personal threat?

The difficulty is that, as is already understood, people do not all value the

same things. Sometimes, it seems, they do not even see the same world (Dietz et. al,

1989). So an effort may have to be done for people see at least environmental

problems as the same, as what they are, a threat. But how to do it? If it is understood

what affects people's perceptions, it may be useful to orient information towards the

affection that an environmental problem has on those factors that people recognize as

the most important in their lives. This might change their behaviors, attitudes and

even their values, norms, and their life style. But, how willing is people to make

changes in their life styles? Is a bottom line question on environmental awareness and

is expected they be strongly willing if they perceive a personal threat. The problem

then is to make they to perceive it.

13



1.5. OBJECTIVES.

The five objectives of this research are:

1. Determine if the perception of different personal threats (to family, to nation

to religious beliefs, to income or to health) caused by different environmental

problems (air pollution, water scarcity, leaks and spills of hazardous materials, water

contamination or deforestation) leads people to adopt different specific strategic and

environmental actions.

2. Search which are significant determinants of environmental behaviors

(measured by choosing more overall environmental actions) in Mexico, considering

demographic characteristics (age, gender, education level, education specialization,

and practice of outdoor sports) and types of personal threat perceived (to family, to

health, to income, to religious beliefs and to nation).

3. Define the characteristics of the person who might develop better solutions for

environmental problems.

4. Find which are the types of environmental problems (among air pollution,

water scarcity, leaks and spills of hazardous materials, water contamination and

deforestation) that provokes people the most to perceive these problems as a personal

threat that could impact their family, income, nation, religious beliefs and health.

14



5. Define what makes people to perceive any of those environmental problems

as a personal threat that could impact their family, nation, religious beliefs, income

and health.

A questionnaire will be applied to a group of graduate students of the ITESM

(Monterrey Tech) in Monterrey Campus. Five environmental problems are presented.

Respondents are asked what kind of environmental and strategic actions they will

take in order to design a solution for the specific environmental problems. It is

expected that if a strong personal threat is perceived, people will take a different set

of actions than when a weak personal thereat is perceived.

15



CHAPTER II. LITERATURE REVIEW

The first section of this chapter reviews the academic literature related to

threat and threat perception in the context of environmental management, while in the

second section, the literature related to environmental behavior is discussed. The third

section reviews the process of how a threat is perceived by persons. The fourth

section incorporates the factor of environmental threat that is expected to be a

different context to make decisions for any person compared with their normal

context. A review of some characteristics for Mexicans is included. The fifth section

analyses the relevance of managerial decision-making when facing an environmental

problem. In all sections, it is apparent that different studies have arrived at different

(and often contradictory) conclusions. These unresolved differences provide some of

the motivations for this study. Additionally, the results from these previous studies

will be compared with the results from this study based in Monterrey, Mexico.

II.l ENVIRONMENTAL MANAGEMENT; THREAT PERCEPTION

Previous research has established that the way an executive interprets a

problematic situation substantially affects subsequent information processing,

decision making and behavior (Cowan, 1990). A person's knowledge is used in

deciding whether a situation is a problem (Pounds, 1969). Context (i.e., the different

characteristics that each person perceives in any situation) is also a factor (Cowan,

1986). The difference between what an individual perceives and what that individual

16



thinks others perceive, gives rise to the individual perception that a problem exist

(Downs, 1967). In this literature, a problem arise when different people in the same

situation will perceive the situation differently (i.e., differences in perceived

timeliness or magnitude of each situation) (Smith, 1988).

This selective reality implies that the amount of attention devoted to solving a

problem will be based on the particular perspective that each person has (Volkema,

1983); this will also affect how each individual acts to solve that problem (Taylor,

1975). Applying this to business, when executives categorize a situation as a

problem, their perceptions of its causes are based on their perceptions (Schwenk &

Thomas, 1983), reformulation (Bass, 1983), their search for solutions (March and

Simon, 1958; Katz & Kahn, 1978), and management's prior performance (Bass,

1983).

Research on problem solving has dichotomized problems as programmed or

nonprogrammed (March and Simon, 1958), structured or unstructured (Simon,

1973), focused on human relations or technical matters (Blake & Mouton, 1964), and

concerning strategic or operating issues (Drucker, 1954).

Jackson and Button (1988) analyzed the importance of discerning whether

issues represent threats or opportunities for managers. Issues are interpreted as threats

or opportunities depending on their perceived characteristics. Threats have negative

connotations; opportunities have positive connotations. Thus, a primary issue in

research on problem solving is "How do people perceive a situation?"

17



The Jungian personality typology is based first, on how people perceive and,

second, on how they judge (Ramaprasad & Mitroff, 1984). Perceiving is the process

of "becoming aware of things or people or occurrences or ideas (Myers, 1962).

Judging is the process of "coming to conclusion about what has been perceived"

(Myers, 1962). From the perspective, there are two methods of perceiving sensing

and intuiting. Sensing is the commonly recognized way of becoming aware of things

using the five senses (e.g. this method of perception is the basis for most academic

research). Intuiting is an indirect perception through the unconscious. There also are

two forms of judging: feeling and thinking. Feeling is the personal, subjective,

process of judging. Thinking is the logical process aimed at impersonal findings

(Myers, 1962).

Managers are more sensitive to characteristics associated with threats. This

occurs because individuals differently value the avoidance of loss and the

actualization of gain (Tversky and Kahneman, 1981). People tend to avoid loss;

managers view threats as offering a greater likelihood of loss than of gain. How

managers behave is determined by whether they feel they are facing a threat or an

opportunity (Jackson and Dutton, 1988). How people react to threats, and which

solutions they consider, change with the amount of information they have (Shaw,

Sandelands, and Dutton, 1981). However, neither of these studies consider whether

the type of personal threat perceived by the decision-maker affects how the decision-

maker reacts or what solutions to the perceived problem are considered.
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A threat may result in restriction of information processing, such as a

narrowing in the field of attention, a simplification in how information is categorized,

or a reduction in the number of information sources used (Staw, Sandelands and

Button, 1981). A threat perception leads power and influence become more

concentrated or moved to higher levels of the organizational hierarchy. Staw et al.

(1981) concluded that people will tend to give well-learned or dominant responses.

Perceptions of threats are hypothesized to changes both the information and control

processes, restricting both of them. This thesis examines the hypothesis that

perception of threat depends on the perceived extent and type of personal threat.

When the perceived threats are environmental problems, this thesis examines the

hypothesis that changes occur in the opposite way.

In this thesis, environmental problems are characterized as threats only. In a

future study, they could be studied from a perspective that views them as

opportunities. This simpler characterization is made here because most people

conceive most of their decisions to be about problems (Mintzberg et. al., 1976; Nutt,

1984). The focus of this study then will be to know how people categorize

environmental problems.

The evidence from disaster-research studies on the reactions of individuals to

threat situations such as tornadoes (Wallace, 1956) or floods (Danzing, Thayer, and

Galanter, 1958) is often anecdotal and speculative. Brouillette and Quarantelli's

(1971) research on how organizations deal with natural disasters finds that divisions
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or units of public-work organizations became more autonomous during a threat

period. This is, that centralization may change according to whether perceived threats

affect an entire organization or a subunit (or, in my view, an individual). In summary,

the focus of this study is to examine how people perceive environmental problems,

how they categorize them, and how they design solutions for these problems.

II.2. LITERATURE ON ENVIRONMENTAL BEHAVIOR.

Large portions of the organizational behavior literature suggest that

organizational outcomes reflect the psychological characteristics of its members or

constituents groups (Wescott II, 1995). This suggests that people's perceptions

actually could guide organizational outcomes. March and Simon (1958) argue that

decision outcomes are largely based on behavioral factors rather than global-

optimization processes. This suggest, for example, that if a corporation's

environmental manager is inadequately prepared for the actual job responsibilities, a

good corporate environmental program may not have any effect on the organization's

environmental performance.

Is it possible that some characteristics of the person or the group of persons

that are managing the effort affects the probability of achieving a specific level of

environmental performance? We know that education, professional training, and

organizational function not only filter the quantities and qualities of information a
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person receives and perceives, but also influence the mental models that person

creates (Wescott II, 1995). This thesis examines the effect of various factors on

environmental behaviors when people perceive a personal threat. This thesis also

examines what environmental behaviors people adopt once an environmental

problem is perceived to be a personal threat.

The social sciences take two very distinct approaches to the study of behavior.

One group, mainly social and cognitive psychologists, study behavior as a function of

processes internal to the individual; another, mainly economists and applied behavior

analysts, advance knowledge by studying behavior as a function of external factors

(Guagnano et al, 1995)

It is very important to recognize the difference between behavior and attitude.

A person may have an environmental attitude (e.g. he or she thinks air pollution is not

good) but may have a seemingly contradictory environmental behavior (e.g. he or she

is not willing use a bus instead of using his/her car). How can people maintain such

seemingly inconsistencies? One of the most influential contributions to the literature

on the causal links between attitudes and behavior is "The Theory of Reasoned

Action" (Fishbein and Ajzen, 1975). This is a model for describing the relationship

between beliefs, attitudes, intentions and behavior. The underlying theory posits that

for behaviors under full volitional control, attitudes are developed from beliefs,

behavioral intentions from attitudes, and behavior from behavioral intentions.

But this is not the only theory in literature that attempts to explain behavior.
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"The Theory of Planned Behavior" (Ajzen, 1985) considers behavior to be a direct

result of behavioral intentions that are, in turn, influenced by three major factors:

attitudes towards the environment (i.e., our private attitudes towards performing the

behavior in question); the new environmental paradigm (i.e., subjective norms

consisting of perceptions of how people who are important to us believe we ought to

behave); and attitudes towards ecological behavior (i.e., perceived behavioral control,

or our perception of how easy or difficult it is for us to perform a specific behavior).

This theory involves at least three components: factual knowledge about the

environment, social and moral values regarding environment, and ecological behavior

intention. Both, the theory of reasoned action and the theory of planned behavior

propose that attitude influences behavior, which is mediated by intention (Kaiser et.

al, 1999).

These theories are important in framing any study of environmental behavior.

Kals et al (1999) propose that Nature-protective behavior, like reduced energy

consumption, is not purely based on rational decisions but is influenced and

motivated by emotions (e.g., personal remorse because one has wasted energy and

contributed to the detrimental environmental effects of energy production).

Individuals commonly change their behavior but then return to their former

ways of behaving. One explanation for this reversal is that concluded that while

external factors such as incentives may be effective at initiating behavior, continued

participation requires additional "intrinsic motivation" (Katzev & Pardini, 1987-1988
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cited by Guagnano et al, 1995). However, this perspective does not help us

understand coexisting but inconsistent behaviors and attitudes (described above).

Although it is widely accepted that knowledge and awareness will lead to behavior

change, research to date suggests that the antecedent conditions associated with

behavior are both complex and difficult to disentangle. Several have found almost no

relationship between behavior, knowledge, and the extent of feeling (affect) towards

the protection of the environment (Boerden and Schettino, 1979 cited by Hamid and

Cheng, 1995).

Something that is very well known and could help to predict behaviors is that

the easier a behavior is to carry out, the less constrains have to be assumed (Kaiser et

al, 1999). This sounds logic, but unfortunately is not the case in many situations

mainly hi those behaviors that are closely observed by society. Also and very

important to predict behavior is that past behavior is likely to play a significant role in

determining future behavior (Hamid and Cheng, 1995), once an individual have

performed a behavior the possibility to have it again increases.

II.3. THREAT PERCEPTION AND ENVIRONMENTAL BEHAVIOR.

Threat perception is one of the most important factors, for this study, to start

understanding how and why people have certain environmental behaviors. The extent

of environmental awareness may depend on the perceived nature and strength of the

threat (Grieshop and Stiles, 1989 cited by Krause, 1993). In other words, if people
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can actually experience a threatening situation, their reactions are likely to be more

pronounced than if they are told about -but do not experience per se- a threatening

situation.

Social structure also has a significant role on how people perceive and

behave. Individuals are part of a social structure that substantially influences all

psychological variables. Social structure acts in two ways. It shapes early experience

and thus an individual's values and general beliefs or worldview (Stern et al, 1995)

and these beliefs create certain attitudes and behaviors, which can easily be changed

or be inconsistent. The social context might help to create, first, a worldview or

perception and, second, a behavior; however, inconsistencies in perception have not

been completely explained (Krause, 1993).

There is some information that could help guide to understand this, for

instance, it is known that when people calculates rationally, the perception of the

costs and benefits of engaging in a certain behavior, this is known as the awareness of

consequences (Karp, 1996). This is something that eventually everybody will

consciously or unconsciously do. So awareness of consequences is a starting point to

study peoples behavior.

Another direction to aim our attention is towards people's values and norms.

One can assume that values may guide behavior independent of cost/benefit

calculations (Karp, 1996). Values and worldview act as filters for new information or

ideas. Information congruent with an individual's values and worldview will be more
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likely to influence her/his beliefs and attitudes (Stem et al, 1995).

In the same direction but with a different scope is Widegren (1998), who

proposes that the essence of a Pro-environmental behavior is some kind of moral and

altruistic motivation (Widegren, 1998).

It is clear that the values, worldviews, and norms will guide people to have

certain behaviors towards the environment. A big problem for people to realize about

the effects on the environment of their own behaviors, is that this effect usually is too

marginal to serve as a rational motive for their Pro-environmental behavior

(Widegren, 1998).

Even thought it is helpful to predict people's behavior towards the

environment through norms, values and, perceptions, also is very important to

consider the intention to have that behavior. What helps to create this behavioral

intention is known that past behavior and attitude, but not locus of control, predicts

behavioral intentions (Hamid and Cheng, 1995). The assumption that past behavior is

an important factor to understand current behavior opens a new opportunity for this

research because for many threats, until the event has actually been experienced, most

people do not take anticipatory action (Burton et al, 1978 cited by Gary, 1993).

But isn't it possible people just behave environmentally friendly because

seeks everyone's benefit? The Schwartz model posits that for an individual to act

altruistically, she or he must be aware of negative consequences for others of a state
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of affairs and ascribe responsibility to individuals like herself or himself who, by their

action or inaction, can prevent or create such states (Guagnano et al, 1995).

Once it be possible to explain the dynamics underlying the emergence of a

selective perception, once it could be known why event A is considered threatening to

some people in a given population and not others, then it might be something

significant (Krause, 1993) to understand behaviors. In this study is expected to help

to explain how this perception works.

II.4. THREAT PERCEPTION ON ENVIRONMENTAL PROBLEMS. THE

MEXICAN CONTEXT.

When a decision to be made, people rely on processes that have been followed

before. It doesn't matter whether it is an individual, a group of persons, or an entity.

Process is unique in each case but there are some similar steps in all processes (Lang,

Dietrich and White, 1978). Processes start with a stimulus or motive; the very first

actions define what will be done throughout the remaining process (Button, Fahey &

Narayanan, 1983).

When a problem arises and it is time to make a decision, people frequently set

process actions intended to be comprehensive and rational. Information is searched

widely and analyses are conducted (Mintzberg et al., 1976). When making a

decision, the success of that decision depends on many different aspects. Individuals

or organizations with a high level of performance have resources that come precisely
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from that positive outcome. This presence of resources allow them to make decisions

including actions like extensive information search and elaborate analyses

(Frederickson, 1985). Different stakeholders influence firms and its management,

each one with their own interests. Firms with more proactive profiles do differ from

less environmentally committed firms in their perceptions of the relative importance

of different stakeholders (Henriques and Sadorsky, 1999). But it was already clear

that as Stern (1992) identified a multiplicity of factors influence pro-environmental

behavior, with attitudes and values playing the most significant roles. It is one's

subjective norms and normative beliefs regarding environment affect the intention to

behave ecologically. This relationship decreases if environmental behavior instead of

environmental behavior intention is considered (Vining and Ebreo, 1992 cited by

Kaiser et al, 1999). It was found that the highest difference is found between

environmental behavior intention and environmental behavior.

Environmental protection may be seen as a social dilemma. Collectively, we

are better off if the environment is protected, but rational self-interest often dictates

environmental exploitation. The role of personal values in influencing pro-

environmental behavior is gaining increasing attention relative to other solutions,

such as monetary incentives and punitive sanctions. Values have been found to have a

positive influence on environmental behavior (Karp, 1996).

Dunlap and Van Liere (1984) research on environmental attitudes has

assessed the extent to which individuals concerned with the environment view the
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world in ways that differ fundamentally from those who are less concerned with the

environment. Gary (1993) proposed that many environmental beliefs appear to have

the characteristics of symbolic beliefs. The difficulty of testing environmental

knowledge against environmental reality characterizes the often symbolic nature of

environmental beliefs and also typifies the perception of environmental risk or

hazard.

One of the research done to typify the perception of environmental problem is

Baldassare and Katz's (1992). In their study they used only one type of personal

threat, i.e., health, to measure how people changed behaviors towards the

environment. In our research, different threats are used: to health, to income, to

religious belief, to family, and to their nation. In this study will be examined which of

these threats is most commonly perceived by Mexican graduate students of the

ITESM in Monterrey, Mexico, who also work in Mexican and international firms,

and how they react when each one of these threats appear. The reason for including

cultural values (religious belief, family and nation) as types of threat, is that these

three are very important in the lives of Mexicans as cultural values which affect our

perceptions and behaviors (Hernandez & Narro, 1987). In their study, Hernandez and

Narro (1987) state that the three most important values for Mexicans are:

1. La Familia (Family):

"The basic vital space and point of reference of other realities"

(Hernandez and Narro, 1987).
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2. La Patria (Nation):

"Understood as the big family, as the shared sense, as collective sense"

(Hernandez and Narro, 1987).

3. La Religion (Religious Believes):

"Maybe almost a vital strength of Mexican culture"

(Hernandez and Narro, 1987).

Beside "La Familia" (Parents, spouse (husband), siblings), it is hard to think

of some other reason why Mexicans justify personal sacrifices. The Mexican family

is the "creator" of attitudes, beliefs, and values of individuals (Hernandez and Narro,

1987). Sense for "La Patria" (Nation) is very strong in Mexico. It gives a sense of

heritage. Religious beliefs are important for Mexicans; Catholic Church is the second

national institution (after Education) in which Mexicans trust the most. Almost 3 out

of 4 Mexicans consider God as very important in their lives; for Mexicans, Religion

is where "Consuelo" (Consolation) and strength can be find and allow them some

praying and meditation time (Hernandez and Narro, 1987).

But even this may be valid for Mexicans as a cultural aspect, is important to

compare this vision of Mexicans with the idea that instrumental beliefs related to the

environment are likely to be more powerful than symbolic beliefs in influencing

environmental behavior (Gary, 1993). Because what is valid for some region may not

be for another, and even cultural attitudes, costumes, etc. could be changed if a

personal threat is perceived. Americans began to pay attention when their own

community's air became dangerous to breathe, when their local beaches began to

29



close in the summer because of polluted water, or when they began to face

restrictions on home water use because of shortages (Krause, 1993) also when

subjected to drought conditions, American residents could respond by expressing

attitudes that are more environmentalist (Arcury and Christiansen, 1990 cited by

Christiansen and Arcury, 1992).

This create a sense of community and people starts behaving as that, but this

is contrary to the idea that people behaves individually, it is not clear actually, it is

not possible to generalize.

Stern et al (1993) propose that if environmental concern were based entirely

on self-interest, and individual would favor protecting the environment when and

only when doing so would have expected benefits for the individual. A prototypical

example is the NIMBY ("not in my back yard") protest, in which individuals become

concerned when they perceive that a hazardous industrial process may harm them and

their families.

II.5. RELEVANCE OF MANAGERIAL DECISION-MAKING ON THE

DESIGN OF A SOLUTION FOR ENVIRONMENTAL PROBLEMS.

According to Geller's approach (Geller, 1995 cited by Allen and Ferrand,

1999), acting on behalf of the environment requires that individuals "actively care"

enough to omit other directed (or altruistic) behaviors for environmental protection.

This is, individuals must focus beyond themselves and be concerned about others in a
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large community before they will act on behalf of the environment. This occurs when

an individual's needs for self-esteem, belonging, personal control, self-efficacy, and

optimism have been satisfied. These five factors promote a sense of "other

directedness" (i.e., concern for others) and are likely to facilitate altruistic concern for

the general well being of the community. But the five factors do not directly lead to

environmental concern but first stimulate actively caring, which then stimulates

environmental concern. Sympathy, the proxy measure of actively caring, mediated

the relation between personal control and environmentally friendly behaviors (Allen

andFerrand, 1999).

Making decisions to solve environmental problems is currently an

indispensable activity that must be done in companies by managers and in the whole

society. It is a different challenge, a different threat. Each day it is more necessary for

companies to have conscientious, well informed, and well motivated managers who

can make appropriate decisions to solve the environmental problems (Howell, 1991;

Covin, 1994). This will allow them to avoid compliance costs, respect environmental

regulations and adapt strategy to society's perceptions about environmentally friendly

firms.

An adequate motivation to solve problems is an indispensable condition

needed to effectively get results (Bargh and Gollwitzer, 1994). Here is proposed that

many times, managers do not know the actual scope of environmental problems and,

current and future, devastation levels. Often, individuals believe that it is others'
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(and not our) responsibility to solve the problem —or that the problem will affect

others (but not us) (Buchanan, 1996). Often these attitudes arise because it is difficult

to have specialized technical information related to the environmental problem

(UNEP, 1995).

If managers were made more aware of the direct effects that environmental

problems can have on them, they would try to solve it due to its threaten

characteristics (Jackson and Dutton, 1988). People who believe an environmental

condition have adverse consequences for things they value will be predisposed to take

actions (Stern et al, 1993).

So, managers' awareness about what actually is going on and the real direct

effects becomes a basic issue to solve the problem. If this basic understanding does

not exist, any other effort is unlikely to have a significant effect (Bargh and

Gollwitzer, 1994). This could be the reason why many proposed environmental

programs (e.g., the Mexico City "Hoy no Circula" Program) have not worked.

Alternatively, an adequate strategy may not formulated because this basic awareness

doesn't exist. Managers need both internal and external sources of information to

make decisions, because they and the organization are part of a system that they

affect and are affected by (Wescott II, 1995).

Then, overall environmental actions are an outcome of a series of causally

linked external and internal factors. The effect of attitudes and external conditions on
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behavior depends on the values of attitudes and external conditions relative to each

other rather than the value of either by itself (Guagnano et al, 1995).

But neither environmental laws against behavior harmful to the environment,

nor economic incentives for Pro-environmental behavior, can completely eliminate

the need for moral norms (Widegren, 1998). Many people believe that current society

is depleting nonrenewable energy sources, but they make little change to their

behavior consistent with such a belief (Gary, 1993).

Highly attractive external incentives will not be effective in, for instance,

promoting enduring changes in recycling because they bring such behavior under the

control of external inducements, rather than the individual's own convictions about

the value of recycling (Pardini and Katzev, 1983-1984), the problem is that the more

dramatic and the more insidious natural hazards, people are generally unable to

discern accurately the risk associated with the particular hazard (Barr and Gary, 1984

cited by Gary, 1993).

Because of above, in this study we proposed that how people perceive

environmental problems is affected by their awareness of the personal threat that an

specific environmental problem could be for them; and for environmental managers

this must be addressed by the firm before trying to design the solution to any

environmental problem.

To influence behavior, it is first necessary to affect perceptual structures,

activating them with the adequate motivation (Carver, Ganellen, Froming and
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Chambers 1983). Also the complexity of a strategy is associated with the intensity of

information processing and managerial interaction used in its development and

implementation (Miller, 1989). The strategy-making process is used both to develop

and to implement a strategy. This study may help on the design of environmental

strategies for companies and social institutions. This process can be examined in

three different dimensions: rationality, assertiveness, and interaction (Miller, 1987).

Here it is not attempt to determine which type of process each person follows after

they have perceived an environmental problem, but this is an interesting topic for

future research.

People can show willingness for changes in life-style but it depends on the

perception of how difficult and the consequences that those adjustments were going

to be for the individuals involved (Krause, 1993). Collectively, people prefer

environmental protection, but few wish to pay the associated costs. Few people make

the collectively beneficial choice, "tragedy of the commons" (Hardin, 1968).
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CHAPTER III. RESEARCH DESIGN.

The first section of this chapter presents the model proposed in this study and

reviews the potential contributions of this thesis. The second section motivates the 12

hypotheses that are tested in this thesis. The third section of this chapter explains how

each variable is defined. Finally, the fourth section describes how the research site

selection was made, and how data were collected.

III.1. CONCEPTUAL MODEL AND IT'S CONTRIBUTIONS.

The model constructed for this study is an extended version of the model

proposed by Baldassare and Katz (1992). The variables included in current model

which were not considered by Baldassare and Katz are:

1. Besides health (used by Baldassare and Katz), here were used: family, income,

religious beliefs and nation as factors that could be in threat by an environmental

problem.

2. Six strategic actions to be taken to solve environmental problems (Baldassare and

Katz did not use any).

3. Six environmental actions to be taken. Baldassare and Katz used four.

4. Five environmental problems. Baldassare and Katz used air and water pollution.

(Next figure shows Baldassare and Katz model.
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Health & Well-
being
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Characteristics
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Problem
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pollution

Environmental
Actions

Drive less
Recycle

Conserve water
Buy

environmentally
safe products

FIGURE 1
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Propositions.

First, demographic characteristics make people to perceive how much the

given environmental problems mean a real problem for them. Second, once the

environmental problem has been perceived, people define what these problems

threaten, this is the type of threat. The type of environmental problem defines then

what type of threat it can lead to. It also is assumed that demographic characteristics

might affect the type of threat perceived. And finally, once an specific threat has been

perceived, the type of threat leads people to take, with certain frequency, the given

strategic and environmental actions. This study search to find which type of threat or

demographic characteristics has more influence in the frequency of the actions taken,

demographic characteristics or type of threat.

The differences with the study of Baldassare and Katz (1992) are:

1. It is expected that demographic characteristics (or some of

them) be significant predictors of the perception of the

impact of an environmental problem.

2. It is expected that not only the perception of a threat but

what type of threat is perceived, leads people to vary the

frequency of the actions to take.

3. It is expected that type of problem and demographic

characteristics be a predictor of the type of threat to be

perceived. In Figure 2 is shown the model for this study.

37



Perceived
Environmental
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Individual work vs Teamwork
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Environmental Actions
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Use of environmentally friendly products

Promote a new and more sever environmental law

Environmental Problems

Air Pollution
Water Sacrcity
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Water Contamination

Deforestation

FIGURE 2
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The main questions to be assumed are:

a) What variables are the most significant predictors of overall environmental

actions?

b) Which variables for solving which environmental problem?

It seems the environmental behavior of people is influenced with a wide range of

variables which are beyond the individual's control (Mines et al, 1986-1987). Cost of

water affects water conservation (Moore et al, 1994); another example is that the

number of people in a given household (Gamba and Oskamp, 1994), storage space

(Williams, 1991), house ownership (Lansana, 1992), and type of residence (Oskamp

et al, 1991) affect recycling behavior. It is important to identify other factors that

increase the likelihood that an individual will engage in environmentally conscious

behavior (Hamid and Cheng, 1995).

Clitheroe Jr. et al (1998) proposed that a useful model of context begins with one

or more "prompts" that initiate a response by an individual or group. The model

assumes that prompts are the starting point of an intentional or unintentional

psychological and/or behavioral process. The process may be guided by an unstated

sense of purpose, or by explicit goals, objectives and timelines as shown in Figure 3.
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Attitude towards the environment commonly refers to environmental concern

(Vining and Ebreo, 1992). Environmental concern is used either as a multiple or a

single component approach (Fuhrer, 1995) and covers either environment in general

or some particular aspects of environment. All three environmental attitude

components -affect knowledge (i.e. cognition) and intention- have been used in

parallel to predict ecological behavior (Kaiser et al, 1999). Two types of

environmental attitude have been used to predict ecological behavior: (1) attitudes

towards the environment, and (2) attitudes toward ecological behavior (Mines et al,

1986-1987).

Several studies found either no relationship between factual environmental

knowledge and ecological behaviors (Maloney and Ward, 1973) at best a moderate

relationship (Hines et al, 1986/87). When this relationship appears to be stronger, it is

knowledge about an ecological behavior rather than factual knowledge about the

environment that is related to ecological behavior (Kaiser et al, 1999).

A basic assumption for this study is that, depending on if people perceive the

environmental problem as a personal threat or not, the design of a solution and the

reactions to change this situation will be different. Van Dijk (1999) explains that

environmental uncertainty is not necessarily detrimental to the collective's interest,

and very important, that effects of environmental uncertainty depend on the specific

type of environmental uncertainty, and the environmental uncertainty may affect

choice behavior differently in each dilemmas.
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It is expected that people would not react towards more overall environmental

actions until they perceive a real personal threat even if they are environmentally

conscious. Environmental attitude and ecological behavior appear to be at least

moderately related (Mines et al, 1986-1987).

Stern et al (1993) consider that motivation to act to be the product of beliefs

about consequences for a valued object (awareness of consequences) and the weight

or importance of the value orientation towards that object (value weights).

III.2. TESTABLE HYPOTHESES.

The last sections have given the context and explained the model proposed for

this study. Even tough many variables have impact on environmental behavior of

people; a few of them will be tested in this study.

Hypotheses

Hypothesis 1. "In a normal situation, people usually tend to choose a higher

number of less comprehensive strategic actions".

This is, people tend to act in a certain way as a normal routine, preferences

like work in teams instead of doing it individually, have been acquired by each

person but knowing that certain contexts are better for one behavior that other even

tough this don't be their normal preference.
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Hypothesis 2. "Strategic Actions taken in a normal case differ from those taken

when an environmental problem is perceived".

This means that once a threat has been perceived, the behavior is expected to

be changed, what is considered a normal behavior under normal conditions may be

modified because of the perception of the presence of an environmental problem.

Hypothesis 3. "Each environmental problem is related with different types of

threats depending on how are perceived as affectants of health, family, religious

belief, income and nation".

When people has perceived the presence of an environmental problem, each

person will define the degree of threat. This degree will depend on what is in threat

for them.

Hypothesis 4. "Actions proposed to solve an specific environmental problem

differ when a personal threat is perceived. People take different overall

environmental actions when family, income, religious beliefs, nation or income

are in danger for any type of environmental problem.

When conditions are not normal anymore and a threat is perceive by people,

the context change, the actions taken will be more oriented to assure a faster and

better solution of the problem thus behavior may change. Once people have decided
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that a change in their behavior is necessary, they have to choose what new behavior

to take (or not to choose a new one), it may depend on the type of threat perceived by

each person. People appreciate thing in different ways thus weight what is most

important and tend to orient their best actions to protect it first than other things.

Hypothesis 5. "Actions taken differ depending on age. Younger take a higher

number of overall environmental actions than older".

People perceive threats in different ways; many are the factors that may cause

this. Age might cause it. Younger and older people may have a different perception of

threats, just because the age itself, and then have different behaviors.

Hypothesis 6. "Actions taken differ depending on gender. Female take a higher

number of overall environmental actions than Male".

Male and female may have a different perception of threats, just because the

gender itself, and then have different behaviors.

Hypothesis 7. "Actions taken will differ depending on Educational level. People

with Master degree take a higher number of overall environmental actions than

people with Bachelor degree".
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Higher or lower educational level may make people to have a different

perception of threats, just because the educational level itself, and then have different

behavior (or have not).

Hypothesis 8. "Actions taken will differ depending on Educational Type. People

that are more "technical" in term of the type of formal education take a higher

number of overall environmental actions".

Educational type (humanities, management, sciences, engineering) may make

people to have a different perception of threats, just because the educational type

itself, and then have different (or not) behaviors.

Hypothesis 9. "Actions taken will differ depending on outdoor sports practice.

People who practice outdoor sports take more overall environmental actions".

The outdoor sports practice may make people to have a different perception of

threats, just because the practice of outdoor sports (or not) itself, and then have

different (or not) behaviors.

It is the goal of this research to show by testing these hypotheses, to

understand how and why people behave in certain way but is important to have in

mind that simply knowing a person's dominant philosophical outlook will not allow

assured prediction of how she or he might act hi response to a given ethical situation.

One reason is because people does not always conscientiously act in a manner
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consistent with their beliefs. They might fail to follow through with what they believe

is the right thing to do in a particular situation (Barger, 1993).

III.3. DEFINITION OF THE VARIABLES.

Independent Variables.

The independent variables will be the demographic characteristics: age,

gender, education level, education specialization, and outdoor sports practice.

Perceived personal threat is also an independent variable. The type of personal threat

will provoke strategic and environmental actions to be taken.

Perceived personal threat is defined, as the extent of personal importance

(Petty and Caccioppo, 1979) perceived by the decision-maker when solving what he

or she perceives as a threat before making the decision. In this study, the personal

threat independent variables can be one of the five categories: income, health, nation,

religious belief, and family. Income for this study is defined as the amount of money

that each person has as outcome for the practice of an specific activity (or activities)

during a period of time (Fairchild, 1984).

Health is defined for this study as the normal development of the human

biological and psychological functions (Fairchild, 1984).
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Nation is defined for this study as the nationality that has achieved the final

phase of unification represented by a own political structure and by its settlement in a

territory (Fairchild, 1984).

Religious believes is defined in this study as the acceptation as true of one

conception about Nature and the character of the Divinity; a set of reciprocate

doctrines about responsibilities and obligations between the Divinity and the

Humanity and of a set of conduct norms created to guide Life and God's will and to

ensure to the believer the approval of his/her conscious and any rewards or freedom

of sins, in this world or the other, included in the doctrine of her/his faith (Fairchild,

1984).

Family is defined for this study as the basic social institution. One or more

men or women that live with his/her mate in a more or less permanent relation, with

recognized rights and obligations (Fairchild, 1984).

Environmental Problems also are used as independent variables. In this study

they are calibrated in five different variables, which are: air pollution, water scarcity,

leaks and spills of hazardous substances, water contamination and deforestation. The

environmental problems were chosen from a list of "Best Management Practices"

which are oriented towards risk control (Wescott II, 1995).

Air pollution is defined for this study as the presence in the atmosphere of

contaminants with enough time and quantity to be harmful for animals, plants or to

interfere in the enjoyment of life and property (Lewis, 1977).
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Water scarcity is defined for this study as the lack of water that becomes a

severe constraint on food production, economic development, and protection of

natural systems (Postel, 1992).

Direct spills (larger volume, one-time, instantaneous event) or leaks

(continuous release of small amounts of material over a period of time) are defined

for this study (Noyes, 1992) as the emissions from: process vent (from vented process

equipment in reaction and separation systems), storage tanks, equipment and piping

(that occur due to the escape of process materials through faulty seals in pumps,

valves, compressors, flanges and other connectors, agitators, sample connections, and

open-end process lines), transfer (that occur when loading and unloading tank trucks,

rail cars, and marine vessels), wastewater collection and treatment (that result from

the volatilization of organic hazardous air pollutants contained in wastewater, as well

as liquids into the ground), and waste storage piles (dust in the mineral processing

and inorganic chemical industries), all of them dumped by accident or on purpose.

Water contamination is defined in this study as a change in natural water that

may provoke to be used to drink or agriculture. This change is cause by the

introduction of organic or inorganic substances (domestic or industrial wastes as

sewage and toxic materials, acid rain, temperature changes in water when discharging

hot water from power plants, factories and desalination plants (Lewis, 1977).

Deforestation is defined for this study as the permanent elimination of forest

or weeds (Lincoln, 1995).
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Dependent Variables.

In this study the dependent variables are the strategic and the environmental

actions to be taken.

Strategic Actions

Individual work

Team work

Solve it with internal people

Solve it with external people

Limit the number of people involved

Involve many people

Explore only a few areas of knowledge

Explore many areas of knowledge

Limit expenses

Authorize significant expenses

Pray

Act

The degree of variation expected in these dependent variables will flow from

less to more comprehensive strategic actions; they are more comprehensive because

they are attempts to be exhaustive or inclusive (Frederickson, 1985).

The "More Comprehensive Actions" are:

Teamwork
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Rely on outsiders to solve the problem

Involve many people

Many areas of expertise represented

Authorize significant expenses

Act

Environmental Actions

Recycle

Proper waste disposal

Support tax payment increase for environmental protection

Support environmental law enforcement

Use of environmentally friendly products

Promote a new and more sever environmental law

The degree of variation that is expected to be observe in these dependent

variables will be to flow from less to more comprehensive strategic actions (answers

from "Never" and "Few times" to "Always" and "Frequently").

Research sample.

This study analyzed a group of graduate business students at the ITESM

(Monterrey Tech) in Monterrey Campus as the study sample. The reasons for

choosing this group are as follows.
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(1) Easy access to the group lists by name, number, course and field of

specialization existed. Consistency of the group (remain the same during the

academic period).

(2) Many of the data that exists in the field has been gathered through groups like

these.

(3) The characteristics of the groups were very similar which reduced the

variance.

(4) All students have received some type of environmental management

instruction either by courses at the ITESM or in their work places, reduce the factor

of ignorance of the issue.

(5) A large population was available (more than 1000 students).

(6) Larger response rate could be expected due to their commitment to the

ITESM as students and understanding of the practice of survey application.

With the survey questionnaire, the students were asked to make decisions

about which strategic and environmental actions they would take if a particular

environmental problem arose. The students were asked to answer the questionnaire

based on their personal opinions, not on how they thought I would respond.
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Measurement of Variables.

The predictors of a perceived personal threat of environmental problems for

this research are demographic variables (age, educational level, educational type, and

outdoor sports practice) and the type of environmental problem. And the predictors of

overall environmental actions are demographic characteristics and the type of threat

perceived. Table 2 explains these predictors for the design of overall environmental

actions for the environmental problems used in this study.
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Predictors

Gender

Age

Education level

Education tpe

Outdoor sports

Personal threat

Male

Less than 25

Bachelor

Science

Yes

Health

Female

25-34

Master

Engineering

No

Income

35-44

Management

Nation

45-54

Humanities

Family Religious

Beliefs

TABLE 2
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In this thesis, several demographic characteristics are evaluated as predictors

of environmental behavior. Here I review the existing, but gradually, inconclusive

literature about the known effects of these demographic characteristics. Literature

presents different results when studying demographic characteristics. Krause (1993)

found that perceptions about environmentalism do not vary along demographic lines.

Demographic characteristics

• Age

Age is correlated with negative environmental attitudes (Van Liere and Dunlap,

1980; Scott and Willits, 1994). This suggests that youth are more environmentally

oriented, but a recent survey shows that there is no difference in how committed

young and old are (Earthview, April 1998).

Christiansen and Arcury (1992) found that younger are more concern about the

environment and have more positive attitudes towards the environmental movement.

Haldemann and Wister (1993) set that aging is largely defined in terms of decline,

restriction and losses; this is why aging individuals and their psychological well being

become more dependent on their environment than younger people.

• Gender

Women hi developing countries are more environmentally concerned than are

men, and this difference is greater for local issues than for global issues (Blocker &
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Eckberg, 1989). Prior to this thesis, no research has explored whether these

differences exist also in developing countries.

Many studies on gender effects on having a more environmentally conscious

behavior can be found in literature. Stern et al (1993) found that women tend to see a

world of inherent interconnections, whereas men tend to see a worlds of clearly

separate subjects and objects, with events abstracted from their contexts. Women are

potentially more environmentalists than men because of a biospheric orientation. This

is, have a different and more direct understanding of Nature and our systemic relation

with it. Stem et al (1993) explains this saying that if gender differences in value

orientation exist with regard to humanistic or biospheric altruism, they are more

likely to derive from shared experience than innate differences.

Women do tend to show somewhat more personal concern than do men but they

are no more likely to engage in environmental action than are men. Women (and

men) of higher social status, with more knowledge, and with greater trust in science

are more likely to engage in Proenvironmental action (Blocker and Eckberg, 1997).

Also is know that women's nurturance orientation leads them to be concerned about

health and safety issues; this is reflected in high levels of environmental concern

(Blocker and Eckberg, 1997).

It seems that exist a theoretical justification for expecting gender differences in

environmental attitudes and actions but reviews of empirical studies report

inconsistent findings on gender and environmentalism (Van Diere and Dunlap, 1980).
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All this could be explained with the fact that male children are encouraged to

adopt a more separatist, controlling role that extends to the objectification and control

of the environment and a definition of self as separate from the world (Keller, 1985).

Resulting male socialization into a "marketplace mentality" is linked to unecological

attitudes that give priority to economic growth, technical mastery of the earth, and

exploitation of resources, regardless of environmental destruction (Barbour, 1980).

• Education Level and Education Type

Higher education levels are positively correlated with environmental knowledge

(Arcury, 1990) and environmental attitudes (Van Liere and Dunlap, 1980; Arcury,

1990). Education level is also the best predictor for environmental-protection

activities (Scott and Willits, 1994). Managers with more technical (e.g., science and

engineering) backgrounds control environmental risks better than do managers with

less technical background (Hambrick and Mason, 1984). Christiansen and Arcury

(1992) found that better educated are more concern about the environment and have

more positive attitudes towards the environmental movement.

• Outdoor sports practice.

People who practice outdoor sports are more environmentally concerned than

those who do not (Greenwire, April 1998). We can expect that outdoor sports activity

will be a strong variable to predict an environmental behavior. Finger (1994)
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demonstrated that experiences with nature are powerful predictors of nature-

protective behaviors and showed that environmental experiences are even more

important than environmental value orientations. On an empirical level, the few

existing data support the hypothesis that direct encounters with nature (e.g. playing or

walking outdoors, experiencing nature with all five senses) can promote affinity

towards nature and, subsequently, behavior to protect its natural functioning.

Emotional affinity towards nature proved to be as important for the prediction of

nature-protective willingness and behavioral decisions as interest in nature and

indignation about insufficient nature protection (Kals et al, 1999).

In almost all variables exists an extra factor that may affect behavior. De Young

(1990) found that, while general attitudes towards recycling are strongly positive

among Americans, the main barrier to behavior seems to be inconvenience.

Type of Personal Threat

People may have environmental attitude and could say that would have

certain behaviors but many times is because they are not facing the problem closely,

in their region or person. Therefore, an imminent threat for them, once it is perceived

like that, things change so does behavior. Research has shown that a general/local

distinction is important, since people who are not concern about environmental issues

in the abstract may be concerned about more local issues (Eckberg and Blocker,

1989). This is confirmed by Gary (1993) who found that beliefs about the seriousness
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of the problem in distal locations were more unstable than beliefs about the

seriousness of the problem in proximate locations.

One of the issues that are used hi this study and that could be perceived in

threat by environmental problems is religious beliefs. Some research has been done

on the effects that this has on environmental behavior. In Mexico, as mentioned

before, people consider religion as extremely important in their lives. It is expected

that if people perceive that their religious beliefs are affected by an environmental

problem, they be more willing to change their behavior towards a more

environmentally conscious behavior. Research through literature shows that

considerable discussion has been done recently about the possible relationship

between religion and environmental attitudes, much of it centering on Lynn White's

argument that Christian beliefs carry an antinature bias (Eckberg and Blocker, 1996).

The same research found common religiosity to be utterly unimportant in

environmental issues. A problem with stewardship is that it was find non-

proenvironmentalism effects of Christian beliefs. Asking, "How important would you

say religion is in your life" assessed the subjective significance of religion to

respondents (called "Importance"? Responses were scaled in a Likert format from

"extremely important"(5) to "not important" (1) (Eckberg and Blocker, 1989). Hand

and Van Liere (1984) applied a survey in Washington State and their findings show

that Judeo-Christians were generally less likely to be concerned about environmental

issues that were non-Judeo-Christians and were more likely to believe that humanity
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should dominate nature.

According to Mines et al (1986-1987), some underlying factors such as

economic constraints, social pressures, and opportunities can impact the choice of

actions and one's attitude. However, these factors were not examined in this study.

As a final point in this literature review, it is important to remember that

environmental problems are primarily the result of maladaptive behavior rather than

an unavoidable consequence of changes in technology (Maloney and Ward, 1973).

This is a fundamental point in solving environmental problems.

III.4. RESEARCH SITE SELECTION, DATA COLLECTION STRATEGY.

Research Site Selection.

This study was applied at the Graduate Business School and Leadership

(EGADE) of the ITESM (Monterrey Tech) in Monterrey, Mexico. The School was

recently (August 1999) classified as the Number 1 business school by the specialized

magazine America Economia (same ranking obtained last year). This school is

located in Monterrey city ranked as one of the three most important industrial cities in

Mexico. This also places the city as one of the cities with more environmental

problems, mainly air pollution, deforestation and water scarcity. The ITESM also has

several groups that orient their research, programs and activities to environmental

issues promoting environmentalism continuously among the ITESM community
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making this an ideal site to apply an environmental study. At the ITESM exist world

class resources, environmental concern and engagement and environmental education

at all levels. So the absence of these internal factors is not a problem in this case, but

could be in some other cases and could be also a subject for future research. And

finally, proximity to the sample group also was a reason to choose the site, mainly

because of time, money and effort savings.

Data Collection Strategy

The Survey.

Data were obtained by using a survey. A survey was used as the instrument to

measure behaviors in this study for several reasons. This methodology has been used

in many studies of environmental behaviors. This study focuses on attitudes and

behaviors; attitude surveys have been of used commonly to collect information

regarding what people believe about a problem and what possible solutions to the

problem they perceive. This information is provided in most attitude surveys and is

the most popular reason for doing attitude surveys as part of an environmental

management program (Heberlein, 1989). By using an attitude survey here, the results

can be easily compared to the many earlier studies with similar methodology.

Some problems to face to when applying a survey is that in many situations,

when responding to a survey, people use cognitive processes that ignore details and

problem specific information (Stern et al, 1995). It is also important to know that
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reliance on opinion surveys is seen as fundamental problem in any analysis of

environmental awareness (Krause, 1993). This data-gathering technique is susceptible

to a variety of unique, and potentially disruptive, problems such as the time of the

day, psychological disposition of the respondent, and the individual's definition of

the topic along with his or her willingness to discuss (Krause, 1993) This and other

influences can significantly affect the quality of survey data. In other word the

analysis is often based on weak foundations (Krause, 1993) and is better not to

generalize or take results as definite, always further analysis would help to improve

the discussion.

The main purpose of the survey is to obtain data to support the proposed

hypotheses. Each question will help to test some hypothesis. This relation is as

follows:

Question 1 will give data for Hypothesis 1.

Questions 1 and 2 will give data for Hypothesis 2.

Question 3 and 4 will give data for Hypothesis 3.

Questions 5 and 6 will give data for Hypothesis 4

Question 6 will give data for Hypothesis 5 to Hypothesis 9.

Questions on general data will help to test all hypotheses.

The design of the questions is based on some of the existing survey instruments,

which were used before to observe and predict environmental behavior

(Frederickson, 1985; Cowan, 1990; Baldassare and Katz, 1992; Westcott II, 1995).
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Their formats are used in this study and questions were designed with a completely

new format. Frederickson (1985) used strategic actions (defined as more or less

comprehensive). A 1-5 Likert scale was used in all questions. In questions 1, 2, 5 and

6 the scale values were "Always", "Frequently", "Some times", "Few times" and

"Never"; in question 3 values varied from "The most important and first to defend"

(5) to "The less important and last to defend" (1) and finally question 4 varies from

"Very serious" to "Not serious at all".

Before applying the survey, a pre-test survey was given to 21 ITESM

students, and 2 ITESM professors and 7 people no affiliated with the ITESM. The

questionnaire was modified after receiving feedback from this pre-test group. These

changes are described in Appendix 1.

Due to the characteristics of the issue treated in this experiments, the "social

loafing" effect could be a factor in this study (Harkins, 1986) in his study. That is, the

environmental problem is a situation that by itself provokes by itself social attraction.

If people think that their answers will be evaluated, their answers could be different

than if they thought they wouldn't be evaluated. Also, filling out the survey could be

affected by whether they are in groups or alone when answering the questions. To

minimize these effects, the subjects were informed that the questionnaires were

anonymous and confidential, and that they would be alone without supervision when

answering the questions taking the questionnaires to their home to answer it.
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The survey was anonymous and personally applied to each group, explained

each question and clarified each concept. It was not delivered to those students that

could not listen the explanation of the questionnaires and the rules to answer it.

Students took the questionnaire with them to be answered within 7 days. Then the

questionnaire was picked up in each classroom. Telephone number and e-mail

address was submitted hi case of any question or doubt about the questionnaire and

its content. The statistical analysis was calculated using SPSS Version?.5 for

Windows. Explanation of the statistics done is shown in appendix 2.

Participants also were told that there was not right or wrong answers and were

instructed to specify the answer that best conveys their understanding and

recommendations.

Question 1 is oriented to know which are the normal behaviors based on

personal working preferences (i.e. when solving a problem if they normally prefer to

work in team instead of individually but recognizing that context leads to the best

practice for the specific problem). This will help to compare if a behavior change is

done when a environmental problem and when a personal threat has been perceived.

Question 2 is similar to question 1 but in this case the presence of an

environmental problem as a concept is added. Also environmental actions are

included to be selected.
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Question 3 is a importance ranking. Here five different factors (health, family,

income, religious beliefs and nation) are asked to be ranked from the most important

and that would defend first to the less important and would defend the last.

The first three questions are oriented to know how people behave in a

"normal" situation. Then, the answers for this questions were used to be compare

with their answers once the presence of a personal threat is perceived (questions 5

and 6).

Question 4 would give data on how each specific environmental problems

may be perceived as a threat and affectants of the five different factors (health,

family, income, religious beliefs and nation) in different degrees.

Question 5 is were by the first tune respondents are asked to think on how to

design a solution for specific environmental problem. Here the presence of a personal

threat is not mentioned yet so the answer is expected not to be biased by the

perception of that threat but to solve a problem that could be anywhere.

In Question 6 the presence of a personal threat is obviated, students are

expected to design a solution having in mind that the problem to solve is a problem

that could, if not solved properly, affect them in a very short period of time, directly

to each of the five factors and severely. The question is divided in 5 parenthetic

sentences each one representing one of the five factors. Three examples of how their

health, family, income, etc could be affected are included to put all of them in the

same threat context. It is oriented to know to which factor they give a higher weight
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to protect immediately (Nation, Religious Belief, Budget, Health and Family) and

their reactions for each environmental problem.

The last part of the questionnaire is oriented to collect data on sample general

characteristics; this is gender, age, education level, education type, and outdoor sports

practice.
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CHAPTER IV. RESULTS.

This chapter describes the analysis and results of the ten hypotheses. The first

section of this chapter describes the sample characteristics. Finally, the second

section shows the results of the ten hypotheses. The ten hypotheses explored how

people change behaviors measured by the election of strategic and environmental

actions once a personal threat cause by environmental problems was perceived.

IV.l. SAMPLE CHARACTERISTICS.

The explanation of the relation of the variables is shown below in the

following equations:

Y = Strategic and Environmental Actions

Y = f(X7)

Y = f (XI); Y = f (X2); Y = f (X3); Y = f (X4); Y = f (X5)

X7 = f(X6)

X7 = f (XI); X7 = f (X2); X7 = f (X3); X7 = f (X4); X7 = f (X5)
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Where:

XI = Age

X2 = Gender

X3= Educational Level

X4 = Educational Type

X5 = Outdoor sports practice

X6 = Types of Environmental Problem

X7 = Types of Threat

Table 3 shows the relations above mentioned.
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Environmental
Problems

1

Demographic
Characteristics

2

Type
of

Threat
3

Strategic &
Environmental

Actions
4

Step 1

1 defines 3

2 defines 3

2 defines 1

THEN

THEN

THEN

Step 2

3 defines 4

3 defines 4

1 defines 3

TABLE 3
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A group of graduate business students of the EGADE (Graduate School of

Business and Leadership) of the ITESM (Monterrey Tech) are the sample used. The

size of the sample will be statistically calculated using the formula to set the adequate

size depending on the margin of error, level of confidence, z-score and estimate of

proportion. The sample size also depended on the availability of students and

approval of professors and students to answer the survey. This is, the questionnaire

only was applied to those who accept to answer it.

The sample size was chosen to give 95 % confidence that the results had no

more than a 5 % margin of error (Bradt and Osteraas, 1993).

The potential population of students was approximately 1020 this meant a set

of 87 groups of students were the survey could be applied and 51 professors to

contact. At the beginning the survey was thought to be applied at a transnational

Mexican firm with plants in Mexico and several countries. After some months of

contacting them with a tentative approval to apply the survey in the company, they

decided that it was not possible to apply it there. A fast shift was proposed to the

Doctoral Committee and was approved the application of the survey to Graduate

students of the ITESM that at the end resulted a better option in many ways. The idea

was notified to the Director of the MBA of Monterrey Campus at the ITESM and the

project was approved immediately. Some groups (executive format) already had

finished their courses so finally a group of 44 professors were contacted by email,

telephone and personally and was asked their permission to apply the questionnaire in
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their groups. The total of the groups were the survey could be applied also was

reduced to 78. Groups varied from small (8-7 students) to large groups (50-70

students). After the first approach to the group of professors, 22 (50 %) answered the

petition to apply the survey in their groups. Having then the possibility to apply the

questionnaire to 30 courses (38 %). During the application of the survey a common

situation was to find in some groups some students that already had received (and

some answered) the survey so only was delivered to those students that had not

received the questionnaire in a prior group. It was decided that the survey would be

applied first to those groups were professors approved its application. The first, who

answered, the first were it was applied. During four weeks the different groups were

visited in their classroom prior visiting schedule with the professor. The explanation

of the survey (purpose, concepts explanation, etc.) lasted from 10 to 20 minutes, in

some groups the questionnaire was applied at the beginning of the class, in some

during the class, in some during the break, in some right after the break and in some

at the end of the class. Some professors denied openly since the beginning that the

survey to be applied in their class (2 professors). The groups had a week to answer

the questionnaire. During second week, those delivered during the first week were

picked up and deliver others to new groups. After three weeks of application only a

10-15 % rate of return was achieved. Two strategies were followed: first, students

were asked to deliver the questionnaire directly to each professor or at the office of

the MBA Director with their school ID number ("Matricula") and indicating in which
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group and professor the survey was delivered, this increased considerably the return

rate; second, to achieve the number of desired sample, it was necessary to contact

three more large groups (each one of them with 63, 62 and 51 students each) were

professors had not returned an answer to the application request. Even in these groups

there were students who already had answered the questionnaire, several had not. So

the total of professors contacted was 25 (57 %) and groups were the questionnaire

were applied 33 (42 %). The sample was randomly selected from the first 400

students who properly and completely returned the questionnaire. At the end the

responding sample was a total of 395 surveys, 11 were not included because

incomplete or improper answer of the questions, 5 questionnaires which were

complete were not included because they were received later so 384 (59% of the 650

questionnaires applied) were used as data, this means 37 % of the potential

population.

Most students of the sample work in different functions at several firms, this

heterogeneity is desirable to avoid a focus on idiosyncrasies associated with, for

example, a particular functional orientation. As when they confront the same types of

problems repeatedly and think about them in unique ways (Cowan, 1990).

Also, in the school all students have "Leadership for Sustainable

Development" as a core course so the lack of environmental awareness may not be a

factor. This may make people more sensible to environmental problems. These could

be a subject for a future research, how does the absence or presence of environmental
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awareness affect people's perceptions and then the election of practices. Next tables

show statistics for each characteristic:
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Age

Education Level

Education Specialization

Gender

Outdoor Sports Practice

N
Valid
Statistic
384

384

384

384

384

Median

Statistic
2 (25-34)

1 (Bachelor)

2 (Management)

1 (Male)

1 (Yes)

Std. Deviation

Statistic
.7444

.3989

.7322

.4927

.4957

Variance

Statistic
.5541

.1592

5361

.2428

.2457

TABLE 4
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Age

Less than 25
25 to 34
35 to 44
45 to 54

Total

Frequency
118
216
33
17

384

Percent
30.7
56.3
8.6
4.4

100.0

Cumulative Percent
30.7
87.0
95.6
100.0

100.0

TABLE 5

Bar Chart

less than 25 25 to 34 35 to 44 45 to 54

Student's Age

FIGURE 4
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Education Level

Bachelor
Master

Total

Frequency
308
76

384

Percent
80.2
19.8

100.0

Cumulative Percent
80.2
100.0

100.0

TABLE 6

Bar Chart
100 n

80

60

40

20

8
0>

Q_

Bachelor Master

Education level

FIGURES
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Education Specialization

Engineering
Management
Humanities
Sciences

Total

Frequency
124
211
35
14

384

Percent
32.3
54.9
9.1
3.6

100.0

Cumulative Percent
32.3
87.2
96.4

100.0

100.0

... TABLE?

Bar Chart
60 i

Engineering Management Humanities Sciences

Education Specialization

FIGURE 6
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Student's Gender

Male
Female

Total

Frequency
226
158

384

Percent
58.9
41.1

100.0

Cumulative Percent
58.9
100.0

100.0

TABLE 8

Bar Chart
60 T

Male Female

Student's Gender

FIGURE 7
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Outdoor Sports Practice

Yes
No

Total

Frequency
219
165

384

Percent
57.0
43.0

100.0

Cumulative Percent
57.0
100.0

100.0

TABLE 9

Bar Chart

Yes

Practice Outdoor Sports

FIGURE 8
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Variance statistics for age and education specialization show that the sample

is not representative in this issues. Therefore, predictions can be done based only on

education level, outdoor sports practice and gender.

IV.2. TEST OF HYPOTHESES.

Each hypothesis is listed which its corresponding null hypothesis. Null

hypothesis will be tested and then accepted or rejected.

Hypothesis 1. "In a normal situation, people usually tend to choose a higher number

of less comprehensive strategic actions".

Null Hypothesis 1. "In a normal situation, people usually tend to choose a lower

number of less comprehensive strategic actions".

The responses could be:

Less comprehensive responses

Individual work

Rely on outsiders to solve the problem

Involve few persons

Few areas of expertise represented

Authorize limited expenses

Pray

More comprehensive responses

Teamwork

Rely on insiders

Involve many persons

Many areas

Authorize significant expenses

Act
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The corresponding null hypothesis is tested by asking whether "Never" and

"Few Times" was the most common answers by each respondent whatever be their

demographic, organizational and personal characteristics. Responses of "Never" and

"Few Times" as the most common answers are consistent with the null hypothesis

and responses of "Always" and "Frequently" as the most common answers are

inconsistent with the null hypothesis.

Question 1 provides data for Hypothesis 1 to evaluate their common

managerial style.

Summary of crosstab analysis for answers of question 1 are shown in table 10,

complete crosstab results are shown in table 1 1 . Crosstab calculations use the

following formula:

r = number of rows in table

c = number of columns in table

fij = frequency in position (row i, column j)

xi = distinct values of row variable arranged in ascending order, i=l ,..,r

Yj = distinct values of row variable arranged in ascending order, j=l ,..,c

r e

As shown in table 11, Chi-square analysis shows significance levels close to

zero. Lambda values and uncertainty coefficients were calculated, they measure the

benefit of predicting a value of one categorical variable when a value of the second
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variable is known In general lambda values (probability of error) and uncertainty

coefficients (reduction in uncertainty of one factor when the other is known), they go

down by about 15 percent and in several cases are zero. Blank spaces means that

cannot be computed because the asymptotic standard error equals zero (see an

example of this analysis in Appendix 3).
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Conditions/
Factors

Work
People

Number of People
Knowledge areas*

Expenses
Action*

Normal Conditions

Never
6.3
0.0
3.6
13
6.8
32

(Presence of No Problem)
(%)

Few Times
22.7
0.0
1.8

32.3
13.3
33.6

TABLE 10
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nal Conditions

AGE
Work

People

# People

Areas

Expenses

Action

Significance

Chi-Square

.000

.000

.000

.000

.000

.000

Lambda

0.139

0.165

.227

.007

.000

.005

Uncertainty Coeff.

.000

.000

.000

.000

.000

.000

EDUCATION LEVEL

Work .000

People .168

# People .000

Areas .000

Expenses .319

Action .000

.222

.148

.037

.000

.171

.000

.000

.295

.000

oo
UJ EDUCATION TYPE

Work

People

# People

Areas

Expenses

Action

.000

.000

.000

.000

.000

.000

.000

.058

.000

.011

.000

.000

.000

.000

.000

.000

.000

GENDER

Work

People

# People

Areas

Expenses

Action

.000

.000

.000

.018

.000

.000

0.119

.360

.032

.679

.018

.000

.000

.000

.018

.000

.000

TABLE 11



OUTDOOR SPORTS
Work .000 .000 .000

People .223 .219

# People .000 .091 .000

Areas .000 .205 .000

Expenses .000 .000

Action .000 .007 .000

oo

TABLE 11



Table 10 show that for all factors except for "Action" and "Knowledge areas"

people prefers as their normal behavior less comprehensive strategic actions.

Comparisons of medians show that most common value was "Some times"

for three of the factors and "Frequently" for 2 of the factors, the lower values was for

"Action" with a median of 2 ("Few times").

Interpretation for the factor "Action" is that the group analyzed is not very

concern about "Religion" as is seen below in other analysis and they prefer to act

instead of pray knowing that the first is, from a practical point of view, more

productive, also could be that both values of the factor are not completely opposite. In

the case of "Knowledge areas" could be because feeling unconfident on getting

involved in an unknown field or lack of systemic view.

In general, results show that in normal conditions people prefers "Always" or

"Frequently" to Work individually rather than in Teamwork. "Always" or

"Frequently" to solve problems with insider rather than outsider. "Always" and

"Frequently" limit the number of people involved than involve many. "Never" or

"Few times" involve many areas of knowledge rather than few. "Always" or

"Frequently" limit expenses rather than authorize significant expenses. "Never" or

"Few times" pray rather than act.

Based on chi square, lambda, uncertainty coefficients, as well as on frequency

(which show that the most common answers were not "Never" and "Few times")

results, null hypothesis 1 is rejected and alternative hypothesis 1 is accepted.
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Hypothesis 2. "Strategic Actions taken in a normal case differ from those taken when

an environmental problem is perceived".

Null Hypothesis 2. "Strategic Actions taken in a normal case do not differ from

those taken when an environmental problem is perceived".

The response could be :

Normal situation Situation with Environ. Problem Perceived

Specific Actions Same Specific Actions as in Normal Situation

Asking whether the strategic actions were the same chosen in a normal

situation than those when each respondent perceived an environmental problem

whatever be their demographic, organizational and personal characteristics tests the

corresponding null hypothesis.

Response of "Same Answers" is consistent with the null hypothesis and

responses of "Different Answers" are inconsistent with the null hypothesis.

Questions 1 and 2 will give data for Hypothesis 2 to evaluate if there is a

change between strategic actions taken in a normal situation and when an

environmental problem is perceived.

As shown in table 12, Chi-square analysis shows significance levels close to

zero. Lambda values and uncertainty coefficients were calculated, they go down by

about 10 percent and in several cases are zero.
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A crosstab analysis of answers (frequencies) for question 1 and 2 is used to

test Hypothesis 2. Results of both questions are compared and shown in Table 13.
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oo
oo

Environmetal Problem

AGE
Work

People

# People

Areas

Expenses

Action

EDUCATION LEVEL

Work

People

# People

Areas

Expenses

Action

EDUCATION TYPE

Work

People

# People

Areas
Expenses

Action

GENDER

Work

People

# People

Areas

Expenses

Action

Significance
Chi-Square

.000

.000

.000

.000

.000

.000

.012

.000

.000

.000

.306

.001

.000

.000

.000

.000

.000

.000

.007

.000

.013

.018

.000

.000

Lambda

0.746

.000

.016

.285

.031

.005

.035

0.142

.006

.000

.497

.023

.240

.000

.137

.032

.281

.046

Uncertainty Coeff.

.000

.000

.000

.000

.000

.000

.001

.000

.000

.000

.119

.000

.000

.000

.000

.000

.000

.000

.008

.000

.013

.018

.000

.000

TABLE 12



OUTDOOR SPORTS
Work .000 .001 .000

People .000 .038 .000

# People .000 .146 .000

Areas .000 .012 .000

Expenses .003 .733 .000

Action .005 .535 .000

oo

TABLE 12



Conditions/

Factors

Work
People

Number of People
Knowledge areas

Expenses
Action

Normal Conditions
(Presence of No

Problem)
(%)

Never Few Times
6.3 22.7
0.0 0.0
3.6 1.8
13 32.3
6.8 13.3
32 33.6

Normal Conditions
(Presence of Env.

Problem)
(%)

Never Few Times
37.8 26

7 9.4
26 18.8
23.2 35.7
15.1 23.4
36.5 34.6

TABLE 13
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Table 13 shows the comparisons of percentage of normal conditions when no

environmental problem was specified and when the presence of an environmental

problem was specified. Percentages in table represent the amount of "Never" and

"Few times" answers in normal conditions, this is, when no type of threat perceived

and no type of environmental problem were specified. The second column shows

results when the presence of an environmental problem was mentioned in the

question and the third column shows results when the presence of an environmental

problem was mentioned (but not specified what type of environmental problem).

It is obvious that responses were not the same in both cases, this is

inconsistent with the null hypothesis. In all cases answers were more towards more

comprehensive actions when the presence of an environmental problem was

mentioned in the question.

Based on chi-square, lambda and uncertainty coefficient values, as well as on

frequency results, the null hypothesis 2 is rejected and the alternative hypothesis 2 is

accepted.

Hypothesis 3. "Each environmental problem is related with different types Of threats

depending on how are perceived as affectants of health, family, religious belief,

income and nation".

Null Hypothesis 3. "Each environmental problem is not related with different types

of threats depending on how are perceived as affectants of health, family, religious

belief, income and nation".
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The response could be :

AP WS L WC D

Health Tl

Family Tl

Income Tl

Relig. Beliefs Tl

Nation Tl

AP = Air Pollution

WS = Water Scarcity

L = Leaks and Spills

WC = Water Contamination

D = Deforestation

Where Tl is the level of threat perceived for Health for each environmental

problem. The level of threat may (or not) vary across the different environmental

problems but not across the factors.

Asking whether the different environmental problems affect threat perception

to the different factors by each respondent the same way regardless of their

demographic, organizational and personal characteristics test the corresponding null

hypothesis. Response of "Yes, they do affect threat perception the same way" is
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consistent with the null hypothesis and response of "No, they don't affect threat

perception the same way" is inconsistent with the null hypothesis.

Question 3 and 4 will give data for Hypothesis 3 to evaluate how different

environmental problems affect the threat perception to the different factors. First, a

frequency analysis was done to answers of question 3. Results indicate what normally

is the most important for respondents; these results are shown in Table 14 and were

compared with answers for question 4 to test Hypothesis 3.
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Factor

Family

Health

Income

Rel. beliefs

Nation

Ranking

r
2nu

3rd

4lh

5m

%

47.7

38.8

46.4

30.5

39.3

Frequencies of importance

Scale : 5= the first most important and first to defend
4= the second most important and second to defend
3= the third most important and third to defend
2= the fourth most important and fourth to defend
1= the fifth most important and last to defend

TABLE 14
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Table 14 explains that 47 % of students ranked Family as the most important

thing and first to defend. A lower percentage ranked it as second, third, fourth and

fifth. The highest rank that Health received was second with 38.8 % of students,

lower percentages ranked it as first, third, fourth and fifth. The highest rank that

Income received was third with 46.4 % of students, lower percentages ranked it as

first, second, fourth and fifth. The highest rank that Religious Beliefs received was

fourth with 30.5 % of students, lower percentages ranked it as first, second, third and

fifth. The highest rank that Nation received was fifth with 39.3 % of students, lower

percentages ranked it as first, second, third and fourth. Next figures summarized this

data.
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Fifth most important Third most important First most important

Fourth most importan Second most importan

Importance Family

FIGURE 9
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DL

10

Fifth most important Third most important First Most important

Fourth most importan Second Most importan

Importance Health

FIGURE 10

97



Fifth most important Third most important First most important

Fourth most importan Second most importan

Importance Income

FIGURE 11
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Fifth most important Third most important First most important

Fourth most importan Second most importan

Importance Religious Belief

FIGURE 12
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Fifth most important Third most important First most important

Fourth most importan Second most importan

Importance Nation

FIGURE 13
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This ranking contradicts the results of Hernandez and Narro (1987) were was

found that for Mexicans the three most important things to defend are Family,

Religion and Nation. Family is the only factor that is considered as very important in

both, Hernandez and Narro and, in this study.

As shown in tables 15 and 16, Chi-square analysis shows significance levels

close to zero. Lambda values and uncertainty coefficients were calculated, in general,

they go down by about 25 percent and in several cases are zero. Blank spaces means

that cannot be computed because the asymptotic standard error equals zero
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Significance levels

Health

Age
Education level

Education specialization
Gender

Outdoor sports practice

Religion

Age
Education level

Education specialization
Gender

Outdoor sports practice

Family

Age
Education level

Education specialization
Gender

Outdoor sports practice

Nation

Age
Education level

Education specialization
Gender

Outdoor sports practice

Income

Age
Education level

Education specialization
Gender

Outdoor sports practice

Importance

Chi-Square
Significance

.000

.060

.000

.003

.000

Chi-Square
Significance

.000

.029

.000

.000

.000

Chi-Square
Significance

.000

.000

.000

.000

.000

Chi-Square
Significance

.000

.000

.000

.000

.042

Chi-Square
Significance

.000

.001

.000

.000

.080

Lambda
.044

.000

.357

.003

Lambda
.001
.942
.050
.343
.153

Lambda
.000
.317
.040
.000
.082

Lambda
.000

.000

.007

.160

Lambda
.238

.770

.003

.148

Uncertainty Coef.
.000
.019
.000
.003
.000

Uncertainty Coef.
.000
.004
.000
.000
.000

Uncertainty Coef.
.000
.000
.000
.000
.000

Uncertainty Coef.
.000
.000
.000
.000
.041

Uncertainty Coef.
.000
.000
.000
.000
.081

TABLE 15

Blank spaces: Cannot be computed because the asymptotic standard error equals zero.
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Significance levels Threat Perception

o
OJ

Health

Age
Education level

Education specialization
Gender

Outdoor sports practice

Religion

Age
Education level

Education specialization
Gender

Outdoor sports practice

Family

Age
Education level

Education specialization
Gender

Outdoor sports practice

Chi-Square
Significance

.000

.035

.005

.000

.000

Chi-Square
Significance

.021

.000

.000

.001

Chi-Square
Significance

.000

.001

.000

.003

.000

AP WS L
Chi-Square Chi-Square

Lambda Uncertainty Coef. Significance Lambda Uncertainty Coef. Significance Lambda Uncertainty Coef.
.001 .000 .000 .071 .000 .007 .200 .002

.017 .000 .004 .000 .000 .000
.435 .001 .000 .002 .000 .000 .059 .000
.020 .000 .009 .435 .001 .000 .296 .000
.000 .000 .001 .139 .000 .264 .884 .256

Chi-Square
Lambda Uncertainty Coef. Significance

.127 .000 .000
.004 .022

.072 .000 .000

.002 .000 .000
.000 .004

Chi-Square
Lambda Uncertainty Coef. Significance

.074 .000 .000
.000 .000

.226 .000 .000
.000 .000

.000 .000 .000

Lambda
.004

.593

.000

.715

Lambda
.019
.130
.001
.069
.000

Uncertainty Coef.
.000
.001
.000
.000
.001

Uncertainty Coef.
.000
.000
.000
.000
.000

Chi-Square
Significance

.000

.555

.000

.000

.037

Chi-Square
Significance

.001

.102

.000

.000

.000

Lambda

.593

.000

Lambda
.677

.072

.040

Uncertainty Coef.
.000
.565
.000
.000
.033

Uncertainty Coef.
.000
.012
.000
.000
.000

TABLE 16



Nation

Age
Education level

Education specialization
Gender

Outdoor sports practice

Income

Age
Education level

Education specialization
Gender

Outdoor sports practice

Chi-Square Chi-Square
Significance Lambda Uncertainty Coef. Significance Lambda

.000 .282 .000 .000

.000 .224 .000 .000

.000 .122 .000 .000

.000 .236 .000 .001

.000 .000 .000 .000

Chi-Square Chi-Square
Significance Lambda Uncertainty Coef. Significance

.000 .000 .000 .000

.000 .108 .000 .000

.000 .115 .000 .000

.000 .018 .000 .000

.000 .026 .000 .004

Lambda

.908

.593

.000

Lambda
.082
.104
.015
.163
.095

Uncertainty Coef.
.000
.000
.000
.000
.000

Uncertainty Coef.
.000
.000
.000
.000
.003

Chi-Square
Significance

.000

.000

.000

.000

.015

Chi-Square
Significance

.000

.000

.000

.000

.000

Lambda
.862
.365
.104
.076
.414

Lambda
.001
.058
.003
.076
.018

Uncertainty Coef.
.000
.000
.000
.000
.009

Uncertainty Coef.
.000
.000
.000
.000
.000

TABLE 16



WC D
Chi-Square Chi-Square
Significance Lambda Uncertainty Coef. Significance Lambda Uncertainty Coef.

.022 .001 .000 .049 .000

.000 .001 .000 .000 .908 .000

.000 .001 .000 .000 .344 .000

.000 .000 .166 .055

.000 .006 .000 .000 .001 .000

Chi-Square Chi-Square
Significance Lambda Uncertainty Coef. Significance Lambda Uncertainty Coef.

.000 .004 .000 .003 1 .000

.263 .465 .000 .000

.000 .173 .000 .000 .303 .000

.000 .001 .000 .000 .000 .000

.000 .004 .000 .000 .000

Chi-Square Chi-Square
nificance
.001
.030
.003
.000
.003

Lambda Uncertainty Coef.

.317

.014

.004

.001

.015

.001

.000

.000

Significance
.000
.000
.000
.000
.043

Lambda Uncertainty Coef.
.111

.084

.317

.000

.000

.000

.000

.017

TABLE 16



Chi-Square Chi-Square
Significance Lambda Uncertainty Coef.

.000 .007

.000 .001

.000 .027

.000 .182

.016

Chi-Square
Significance Lambda

.000 .020

.000 .206

.000 .010

.000 .006

.000 .000
o
ON

Uncertainty Coef.
.000
.000
.000
.000
.002

Uncertainty Coef.
.000
.000
.000
.000
.000

Significance
.001
.000
.000
.000
.000

Chi-Square
Significance

.000

.000

.000

.000

.000

Lambda

.317

.593

.000

Lambda
.000
.500
.004
.013
.028

Uncertainty Coef.
.000
.000
.000
.000
.000

Uncertainty Coef.
.000
.000
.000
.000
.000

TABLE 16



To test Hypothesis 3, question 4 responses were also analyzed. A crosstab

analysis (frequencies) for question 4 gave results showing which were the most

common levels of threat perception for each situation and the percentage of them,

results are shown in table 17. This table shows how serious people considered each

type of threat (first number in each cell) explained by the scale below the table, and

the percentage of people (number in parenthesis) that considered the type of threat as

very serious, serious, some serious, little serious or not serious at all. These results

were then compared with results of question 3.
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Problem/

Factor

Health

Family

Income

Relig Beliefs

Nation

A. Pollution

5(84.9)

5 (72.1)

2;3 (26)

1 (59.6)

5 (49.5)

W. Scarcity

5(81.3)

5 (79.9)

3 (26.3)

1 (56.5)

5(68.5)

Leaks

5 (79.2)

5 (69.5)

4(25)

1 (52.9)

5 (62.8)

W. Contamination

5 (94.5)

5(81.8)

2;4 (27)

1 (54.4)

5 (64.8)

Deforestation

5(43)

5 (55.2)

2(31.8)

1 (55.7)

5 (64.3)

Frequencies of Threat Perceptions

Scale : 5= very serious
4= serious
3= some serious
2= little serious
1= not serious at all

TABLE 17
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In three of five factors threat perception affected the same way across factors.

Income and religious beliefs were the only that were modified. So people does not

perceive that income and religious beliefs are in threat because of environmental

problems.

Comparing results of table 14 and table 17 is observed that Family and Health

were, in table 14, ranked as the two most important things to defend. Table 17, shows

that people considered that their Family and their Health, are in a very serious threat

for all types of environmental problems.

As shown in table 14, Income was ranked as the third most important but it is

not perceived that an environmental problem could be a very serious threat for it in

table 17, actually it was mostly seen as a "little serious" threat.

In the case of Religious beliefs ranked as the fourth most important in table

14, environmental problems were classified as a "Not serious at all" threat for them hi

table 17.

Finally, Nation ranked as the last important factor to defend in table 14 was

always defined as a factor were environmental problems are a "very serious" threat in

table 17.

Table 17 shows that even thought the amount of people (percentages in table)

that considered the different types of threat as very serious, serious, some serious,

little serious and not serious at all, did vary, the level of threat perception did not vary

in most people.
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Based on chi-square, lambda and uncertainty coefficient values, as well as on

frequency results, the null hypothesis 3 is accepted and the alternative hypothesis 3 is

rejected.

Hypothesis 4.. "Actions proposed to solve an specific environmental problem differ

when a personal threat is perceived. People take different overall environmental

actions when Family, Income, Religious beliefs, Nation or Income are in danger for

any type of environmental problem".

Null Hypothesis 4. "Actions proposed to solve an specific environmental problem do

not differ when a personal threat is perceived. People do not take different overall

environmental actions when Family, Income, Religious beliefs, Nation or Income are

in danger for any type of environmental problem".

The responses could be :

Overall environmental actions

Teamwork

Rely on insiders to solve problems

Involve many persons

Many areas of expertise represented

Authorize significant expenses

Act
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Recycle (Always or Frequently)

Proper waste disposal (Always or Frequently)

Support tax payment increase for environmental protection (Always or Frequently)

Support environmental law enforcement (Always or Frequently)

Use of environmentally friendly products (Always or Frequently)

Promote a new and more sever environmental law (Always or Frequently)

Asking whether people take the same overall environmental actions for each

type of environmental problem regardless of the type of threat perceived tests the

corresponding null hypothesis. Response of "Yes, people tend to take the same

overall environmental actions for each environmental problem regardless of the type

of threat perceived, is consistent with the null hypothesis.

Response of "No, people don't tend to take the same overall environmental

actions for each environmental problem regardless of the type of threat perceived, is

inconsistent with the null hypothesis.

Question 5 and 6 will give data for Hypothesis 4 to evaluate if they tended to

take the same or different overall environmental actions.

As shown in tables 18, 19, 20 (for question 5), 21, 22, 23 (for question 6),

Chi-square analysis shows significance levels close to zero. Lambda values and

uncertainty coefficients were calculated, in general, values go down by about 25

percent and in several cases are zero. Blank spaces means that cannot be computed

because the asymptotic standard error equals zero
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Significance
Chi-Square

Enforcement
Work

Product
New Law
People

# People

Area
Expenses

Action

Recycle
Storage

Tax

Design

A
.001
.000
.000
.000
.000
.000
.000
.000
.000
.000

.000

.000

EL

0.006
0.026
0.016
0.022
0.581
.000

.000

.000

.000

.000

.000

.000

AP

ES

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

G

0.004

0.005
.000

0.001
.000
.000

0.25

.000

.000
0.036

.000

.000

s
.000

0.002
.000
.000
.000

.000

.000
0.008
0.001

0.001

0.001
0.059

A

.007

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

EL

0.003
0.007
.000

0.006
0.114

.000

.000

.000
0.005
0.006

.000

.000

ws

ES

.000

.000

.000

.000

.000

.000

.000
0.002
.000

.000

.000

.000

G

0.191
0.002
.000
.000

0.005
.000

0.023
.000
.000
0.12

0.015

.000

S

0.026

.000
0.004
.000
.000

0.014

.000

0.055
0.008
.000

0.001
.000

TABLE 18



we D

A
.000

.000

.000

.000

.000

.000

.000

0.011

.000

.000

.000

.000

EL
0.01

0
0

0
0.01
.000

.000

.000

0

.000

0

.000

ES
.000
.000
.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

G
0.251
0.011

.000

.000

.000

.000

0.007

.000

.000

0.028

.000

.000

s
0.158

0.006
0.043

0.012
.000

0.005

.000

.000

.000

.000

0.196
.000

A
.000

.000

.004

.000

.000

.000

.000

.000

.000

.000

.000

.000

EL
0.004

0.596
0.104

0.105
.000
.000
.000

.000
0.017

0.003

.000

.000

ES
.000

.000

.000

.000

.000

.000

.000

0.009
0.001

.000

.000

.000

G
.000

0.131
0.002

0.035
.000

0.003
.000

.000

.000

.000

.000

.000

s
.000

.000
0.855

.000

.000
0.001
0.003

0.071

.000

.000

0.081

.000

A
0.001

.000

.000

.000

.000

.000

.000

.000

.000
0.004

.000

.000

EL
0.006

0.03
0.068

.000
0.39
.000

.000
0.002

0.006
.000

.000

.000

ES
.000

.000

.000

.000

.000

.000

.000

.000
0.002

.000

.000

.000

G
.000

.000
0.584

.000

.000

.000

.000

.000
0.001

.000

0.002

.000

s
0.01

0
0.01

0
0
0

0.04

0.01

.000

.000

.000

.000

TABLE 18



Significance

Lambda

Enforcement

Work

Product

New Law

People

# People

Area

Expenses

Action

Recycle

Storage

Tax

Design

A
.004

.001

0.004

0.317

0.054

0.038

0.011

0.112

0.005
0.224

0.05

0.003

EL

0.101

0.464

0.01

0.004

.000

AP

ES
0.016

0.15

0.004

0.014

0.165

0.008

0.186

0.06

0.057
0.12

0.058

.000

G

0.152

0.036

0.133

0.821

.000

0.195

0.004

.000

S
0.007

0.152

0.005

0.001

0.404

0.328

0.006

0.777

0.083

0.004

.059

A EL

0.002

0.204 0.014

0.004

0.188

0.001 0.101

0.103

0.222 0.414

0.014

0.269

0.086

.000 0.016

ws

ES
0.001

.000

.000

0.396

0.009

0.007

0.2
0.074

0.127

0.065

0.025

G

0.01

.000

0.107

0.006

0.382

0.001

0.065

0.093

0.001

S
0.024

0.098

0.193

0.001

0.002

0.535
0.012

0.574

0.577

.000

0.005

0.026

TABLE 19



we D

A
0.115

0.019

0.002

0.073

.000

.000

0.003

0.019

0.076

0.568

0.015

0.027

EL

0.156

0.267

0.414

0.056

ES
0.001

0.004

0.013

0.156

0.011
0.246

.000

0.001

0.016

.000

0.015

G

0.069

.000

0.033

0.001

0.336
0.674

0.011

0.003

0.139

0.006

S
0.101

0.015

0.491

0.331

0.063

0.437

0.354

0.756

0.799

0.044

0.002

A EL

0.014

.000

0.317

0.036

0.001 0.101
0.002

0.043 0.12

0.054

.000

0.177

.000 0.016

ES
0.231

0.375

0.004

0.014

0.019

.000

.000

0.918

0.016

0.162

0.001

0.002

G
0.014

0.276

0.186

0.535

0.096

.000

0.058

0.051

0.023

0.006

S
0.014

.000

0.007

0.009

0.617
0.014

0.745

0.458

0.002

0.002

A
0.072

.000

0.059

0.164

0.376

0.006

.000

0.382

0.065

0.274

0.045

EL

0.058

0.205

0.414

0.019

.000

ES
.000

.000

0.083

.000

0.109

0.21

0.156

0.001

0.032

G
0.008

0.003

0.058

0.299

0.196

.000

0.058

0.001

0.642

.000

S
0.167

0.004

0.179

0.328

0.362

0.601

0.116

0.458

0.001

0.037

0.002

TABLE 19



Significance

Uncertainty Coefficient

Design AP WS

Enforcement

Work

Product

New Law

People

# People

Area

Expenses

Action

Recycle

Storage

Tax

A
.001

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

EL
.000

.010

.002

.009

.563

.000

.000

.000

.000

.000

.000

.000

ES
.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

G
.000

.005

.000

.000

.000

.000

.252

.000

.000

.033

.000

.000

s
.000

0.001

.000

.000

.000

.000

.000

0.006

.000

0.001
.000

.000

A
0.001

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

EL
.000

0.001

.000

0.001

0.107

.000

.000

.000

.000

0.001
0.002

.000

ES
.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

G
0.087

0.002

.000

.000

0.005

.000

0.022

.000

.000

0.106
0.015

.000

s
0.011

.000

0.001

.000

.000

0.013

.000

0.052

0.002

.000
0.001

.000

TABLE 20



WC D

A

.000

.000

.000

.000

.000

.000
0.001
.000
.000
.000
.000

EL

0.001
.000

0.005
.000
.000
.000
.000
.000
.000

0.001
.000

ES

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

G
0.221
0.012
.000
.000
.000
.000

0.007
.000
.000

0.018
.000
.000

s
0.146
0.006
0.012
0.004
.000

0.004
.000
.000
.000
.000

0.181
.000

A

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

EL

.000
0.463
0.026
0.048
.000
.000
.000
.000

0.001
.000
.000
.000

ES

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

G

.000
0.137
0.001
0.011
.000

0.003
.000
.000
.000
.000
.000
.000

s
.000
.000

0.853
.000
.000
.000

0.003
0.066
.000
.000

0.068
.000

A

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

EL

.000
0.008
0.011
0.001
0.341
.000
.000
.000
.000
.000
.000
.000

ES

.000

.000

.000

.000

.000

.000

.000
0.001

.000

.000

G

.000

.000
0.58
.000
.000
.000
.000
.000
.000
.000

0.001
.000

s
0.012

0.001
0.01
0.001
0.003
0.003
0.029
0.008
.000
.000
.000
.000

TABLE 20



oo

Significance

Chi-Square

Health

Enforcement

Work

Product

New Law

People

# People

Area

Expenses

Action

Recycle

Storage

Tax

Religion

Enforcement

Work

Product

New Law

People

# People

Area

Expenses

Action

Recycle

Storage

Tax

Design EP

A
.000

.000

.000

.006

.000

.000

.000

.000

.000

.000

.000

.000

A
.000

.000

.000

.000

.000

.000

.000

.000

.003

.000

.000

.000

EL
.009

.000

.112

.025

.000

.000

.081

.000

.098

.000

.000

.000

EL
.002

.000

.000

.000

.000

.001

.000

.000

.000

.000

.003

.000

AP

ES
.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.001

ES
.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

G
.000

.000

.000

.000

.000

.001

.000

.250

.000

.006

.069

.011

G
.000

.000

.000

.000

.000

.000

.000

.000

.000

.002

.000

.000

s
.002

.001

.000

.001

.000

.016

.000

.001

.000

.000

.000

.207

s
.002

.012

.007

.000

.000

.000

.024

.000

.000

.000

.000

.000
TABLE

A
.000

.000

.000

.017

.000

.000

.000

.000

.000

.000

.000

.000

A
.001

.000

.000

.002

.000

.000

.001

.000

.001

.000

.000

.000
21

EL
.012

.000

.247

.000

.000

.000

.007

.000

.164

.000

.001

.000

EL
.014

.00
.000

.000

.000

.000

.000

.000

.000

.001

.003

.000

ws

ES G S

.000 .000 .001

.000 .000 .000

.000 .000 .000

.000 .000 .000

.000 .000 .040

.000 .114 .000

.000 .003 .000

.000 .787 .005

.000 .000 .001

.000 .000 .000

.000 .000 .000

.000 .014 .000

ES G S

.000 .000 .001

.000 .000 .002

.000 .000 .015

.000 .000 .000

.000 .001 .000

.000 .000 .001

.000 .002 .000

.000 .000 .000

.000 .000 .000

.000 .000 .000

.000 .000 .000

.000 .000 .001



Family

Enforcement

Work

Product

New Law

People

# People

Area

Expenses

Action

Recycle

Storage

Tax

Nation

Enforcement

Work

Product

New Law

People

# People

Area

Expenses

Action

Recycle

Storage

Tax

A
.000

.060

.207

.000

.000

.000

.000

.000

.000

.000

.000

A
.002

.000

.000

.006

.000

.000

.000

.001

.000

.000

.000

.000

EL
.008

.000

.003

.006

.000

.009

.000

.005

.000

.000

.000

.000

EL
.000

.000

.086

.000

.000

.000

.001

.000

.000

.000

.000

.000

ES
.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

ES

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

G
.018

.000

.013

.009

.000

.000

.000

.000

.000

.187

.000

.000

G
.000

.001

.000

.000

.000

.002

.000

.000

.187

.024

.000

.000

s
.000

.000

.000

.000

.000

.000

.024

.006

.000

.000

.000

.000

s
.001

.000

.000

.000

.000

.000

.000

.000

.000

.044

.124

.000

A
.000

.026

.000

.116

.000

.000

.000

.000

.000

.000

.000

.000

A

.000

.000

.002

.000

.000

.000

.000

.000

.000

.000

.000

.000

EL
.011

.000

.000

.005

.000

.020

.000

.035

.000

.000

.000

.000

EL
.000

.000

.032

.000

.000

.000

.036

.000

.001

.000

.000

.000

ES
.000

.000

.000

.000

.009

.000

.000

.000

.000

.000

.000

.000

ES
.000

.000

.000

.000

.000

.000

.000

.000

.000

.001

.000

.000

G
.011

.000

.001

.000

.000

.000

.006

.000

.000

.685

.000

.000

G
.002

.000

.000

.000

.001

.000

.644

.000

.245

.020

.000

.000

S
.000

.005

.000

.000

.000

.000

.006

.071

.000

.000

.000

.000

s
.000

.000

.004

.251

.000

.000

.000

.001

.000

.000

.198

.000

TABLE 21



Income

too

Enforcement

Work

Product

New Law

People

# People

Area

Expenses

Action

Recycle

Storage

Tax

A
.000
.000
.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

EL
.000
.000
.030
.047

.000

.000

.024

.000

.017

.000

.000

.000

ES
.000
.000
.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

G
.000
.157
.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

s
.000
.000
.001

.000

.259

.000

.957

.306

.019

.000

.000

.000

A
.001
.000
.002

.002

.000

.000

.000

.000

.000

.000

.000

.000

EL
.000
.000
.036

.013

.000

.000

.006

.000

.002

.001

.000

.001

ES
.000
.000
.000

.000

.009

.000

.000

.000

.000

.000

.000

.000

G
.000
.405
.000

.000

.000

.008

.025

.000

.000

.003

.017

.000

S
.004
.000
.000

.000

.029

.044

.003

.057

.000

.001

.000

.010

TABLE 21



WC D

A
.000
.000
.008
.078
.000
.000
.000
.000
.000
.000
.002
.000

A
.001
.000
.008
.000
.000
.000
.000
.000
.000
.000
.000
.000

EL
.000
.000
.006
.068
.003
.000
.005
.000
.033
.024
.000
.000

EL
.002
.000
.000
.000
.000
.000
.008
.000
.005
.001
.000
.000

ES
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000

ES
.000
.000
.000
.000
.000
.000
.000
.000
.001
.000
.000
.000

G
.000
.000
.000
.002
.000
.001
.007
.173
.000
.000
.004
.133

G
.000
.000
.000
.003
.001
.000
.000
.000
.000
.000
.000
.000

s
.000
.000
.000
.000
.000
.000
.000
.314
.000
.000
.006
.006

s
.000
.002
.004
.007
.006
.047
.000
.000
.006
.009
.001
.000

A
.000
.000
.000
.006
.000
.000
.000
.000
.000
.000
.010
.000

A
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000

EL
.000
.000
.000
.007
.001
.000
.108
.000
.009
.000
.129
.000

EL
.000
.000
.000
.000
.000
.000
.001
.000
.000
.006
.000
.000

ES
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000

ES
.000
.000
.000
.000
.001
.000
.000
.000
.000
.000
.000
.000

G
.000
.000
.001
.000
.000
.000
.000
.027
.000
.000
.000
.001

G
.000
.059
.000
.000
.050
.000
.000
.000
.000
.000
.000
.000

s
.065
.013
.001
.000
.000
.002
.000
.044
.000
.000
.007
.000

s
.281
.820
.009
.000
.000
.011
.000
.000
.000
.000
.000
.000

A
.000
.000
.000
.003
.000
.000
.000
.000
.000
.000
.001
.000

A
.000
.000
.004
.000
.000
.000
.000
.000
.000
.000
.000
.000

EL
.017
.000
.001
.000
.004
.000
.004
.000
.018
.000
.000
.000

EL
.000
.000
.000
.000
.000
.000
.001
.000
.000
.000
.005
.000

ES
.000
.000
.001
.000
.000
.000
.000
.000
.000
.000
.000
.000

ES
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000

G
.000
.000
.000
.000
.000
.010
.617
.020
.000
.000
.000
.016

G
.000
.000
.000
.000
.001
.000
.002
.000
.000
.000
.000
.000

s
.000
.000
.001
.000
.000
.000
.000
.000
.000
.000
.012
.133

s
.000
.168
.000
.000
.000
.003
.000
.000
.002
.000
.000

TABLE 21



toto

A
.000
.007
.008
.063
.000
.000
.000
.000
.000
.000
.000
.000

A
.025
.000
.004
.000
.000
.000
.000
.002
.000
.000
.000
.000

EL
.001
.000
.025
.068
.000
.001
.001
.046
.000
.000
.001
.000

EL
.000
.000
.000
.000
.000
.001
.001
.000
.000
.000
.000
.000

ES
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000

ES
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000

G
.012
.000
.003
.003
.005
.000
.758
.000
.000
.164
.004
.000

G
.000
.003
.000
.000
.000
.000
.230
.000
.006
.000
.000
.000

s
.000
.000
.000
.000
.000
.000
.000
.025
.000
.000
.673
.000

S
.011
.000
.000
.038
.000
.000
.058
.026
.000
.000
.000
.000

A
.000
.005
.002
.001
.000
.000
.000
.000
.000
.000
.000
.000

A
.001
.000
.016
.000
.000
.000
.000
.000
.000
.000
.000
.000

EL
.003
.000
.005
.027
.000
.001
.000
.047
.000
.000
.000
.000

EL
.000
.000
.083
.000
.000
.000
.003
.000
.000
.000
.000
.000

ES
.000
.000
.000
.000
.001
.000
.000
.000
.000
.000
.000
.000

ES
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.001

G
.468
.000
.221
.000
.000
.000
.000
.000
.000
.076
.000
.000

G
.000
.029
.001
.000
.608
.000
.000
.000
.101
.000
.139
.000

S
.000
.000
.000
.000
.000
.006
.261
.000
.000
.000
.005
.586

S
.001
.000
.008
.001
.000
.000
.002
.001
.000
.000
.805
.000

A
.000
.005
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000

A
.511
.000
.001
.005
.000
.000
.000
.000
.000
.000
.000
.000

EL
.001
.000
.001
.000
.000
.110
.000
.035
.000
.000
.000
.000

EL
.000
.000
.006
.000
.000
.000
.000
.000
.018
.000
.000
.000

ES
.000
.000
.000
.000
.000
.000
.000
.000
.012
.000
.000
.000

ES
.000
.000
.000
.000
.000
.000
.000
.000
.012
.000
.000
.000

G
.004
.000
.106
.000
.001
.000
.762
.000
.000
.000
.000
.000

G
.067
.003
.000
.000
.082
.000
.000
.000
.000
.000
.004
.000

S
.000
.000
.000
.000
.000
.043
.384

.000

.011

.003

.058

S
.016
.000
.034
.005
.000
.018
.000
.046
.081
.025
.000
.000

TABLE 21



A EL ES G S A EL ES G S A EL ES G S

.000 .000 .000 .096 .000 .001 .000 .000 .019 .000 .000 .000 .000 .000 .000

.000 .000 .000 .058 .000 .000 .000 .004 .240 .000 .000 .000 .000 .009 .000

.000 .007 .000 .000 .000 .011 .001 .000 .000 .035 .000 .006 .000 .000 .001

.000 .003 .000 .000 .000 .003 .083 .000 .000 .000 .056 .010 .000 .000 .000

.000 .000 .000 .000 .251 .000 .000 .000 .000 .029 .000 .000 .000 .000 .000

.000 .000 .000 .000 .002 .000 .000 .000 .000 .190 .000 .007 .000 .001 .068

.000 .000 .000 .018 .549 .000 .002 .000 .000 .007 .000 .000 .000 .000 .109

.000 .000 .000 .000 .806 .000 .000 .000 .000 .660 .000 .000 .000 .000 .137

.000 .002 .000 .055 .129 .000 .001 .000 .034 .751 .000 .001 .000 .004 .018

.000 .000 .000 .000 .000 .000 .000 .002 .001 .000 .000 .000 .000 .000 .000

.000 .000 .000 .012 .000 .000 .000 .000 .022 .000 .000 .000 .000 .104 .000

.000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000

to
U)

TABLE 21



Significance
Lambda
Health

Enforcement
Work

Product
New Law

People
# People

Area
Expenses

Action

Recycle
Storage

Tax

Religion

Enforcement

Work

Product
New Law

People

# People

Area

Expenses
Action
Recycle

Storage
Tax

Design EP

A
.010
.548
.256
.548
.057
.423
.001
.108

.001

.094

.000

.025

A

.593

.200
1

.001

.357

.048

.025

.473

.007

.451

EL

.763

.071

.796

.221

EL
.796

.006

.000

.051

.453

.007

.020

.639

.010

AP

ES
.040
.004
.000
.019

.019

.115

.002

.405

.303

ES
.655

.044

.371

.004

.053

.284

.003

.000

.131

.593

.045

.375

G
.676
.001
.002

.000

.189

.032

.067

.548

.796

G
.396

.007

.160

.057

.515

.000

.064

.187

.083

.943

.222

.000

S
.008

.000

.004

.023

.208

.032

.005

.001

.000

.000

.156

S
.089

.222

.006

.307

.099

.000

.331

.166

.003

.001

.037

A
.200
.208
.072
.808
.002
.007
.013
.144

.000

.002

.000

.090

A

.049

.004

.819

.026

1
.015

.131

.131

.362

EL

.354

.763

.179

EL
.796

.631

.138

.051

.060

.224

.020

.000

ws

ES
.000
.000
.014
.000
.220
.113
.000
.181

.256

.000

.014

.012

ES
.082

.003

.371

.077

.189

.284

.000

.004

.070

.507

.371

.007

G
.014
.000

.013

.696

.312

.093

.000

G
.343

.116

.373

.035

.458

.003

.600

.381

.033

.414

.663

.007

S
.000
.594
.061
.000

.768

.000

.701

.793

.000

.003

.003

S
.046

.317

.411

.015

.368

.023

.115

.271

.050

.000

.041

.060

TABLE 22



Family

Enforcement

Work

Product

New Law
People

# People

Area

Expenses

Action
Recycle
Storage

Tax

Nation

Enforcement

Work
Product

New Law
People

# People
Area

Expenses

Action
Recycle
Storage

Tax

A
.014

.020

.284

.317

.011

.027

.001

.022

.010

.050

.015

A
.004
.001
.000

.586

.342

.032

.398

.057

.007

.101

EL ES

.000

.058

.857

.066

.002

.000

.577
.160 .180
.138 .066
.181 .449

EL ES

.024
.014 .002

.024

.004

.004 .004
.115
.014
.000

.012 .796

.002 1

.668 1

G
.014

.014

.133

.298

.156

.698

.000

.160

.069

.110

G

.857

.004

0.203
0.913
0.057
0.22

0.405
0.224

S
.000

.004

.001

.000

.001

.017

.345

.030

.000

.005

.009

S
.288
.124
.000
.000

.058

.508

.096

.649

.200

.179

A EL
.082

.217

.593

.011

.021

.038

.156

.012
1 .101

.026 .032

A EL

.033 .886

.011 .010

.004 .317

.335

.120

.082 .107

.015

.593

.006

.057 .062

.274 .029

.317

ES
.125

.000

.296

.011

.489

.011

.577

.104

.043

.019

ES
.024

.317

.024

.529

.004

.035

.008

.796

.414

G
.014

.164

.072

.628

.579

.156

.795

.090

.005

.021

G

0.544

0.488

0

S
.000

.057

.000

.000

.000

.255

.354

.409

.027

.009

.009

S
.024

.008

.024

.125

.000

.442

.259

.574

.189

.601

.593

.068

TABLE 22



Income

to

Enforcement
Work

Product

New Law
People

# People
Area

Expenses
Action
Recycle

A
.014
.244
.000

1
.001

.041

.003

.299

.655

.002

EL
.593
.000

.898

.345

.004

ES
.317
.317
.000

.330

.169

.003

.003

.004

.104

G
.058

.002

.003

.505

.003

.126

.000

.001

S
.000
.161
.000

.000

.262

.008

.655

.000

A EL

.893

.131

.006

.130

.237 .058

.094

.057

ES
.024
.004
.008

.002

.010

.004

.039

.018

G

.014

.007

.133

.015

S
.024
.166
.000
.000

.277

.069

.069

.879

.122

.122
Storage .038 .004 .014 .058 .005 .484 .889 .006 .014 .000

Tax .057 .002 .127 .326 .002 .078 .148 .274 .074 .054

TABLE 22



to
--J

WC D

A EL ES G S A EL ES G S A EL ES G S
.207 .593 .014 .014 .002 .217 .405 .004 .008 .058 .127 .296 .641 .000

.014 .019 .000 .411 .134 .354 .866 .000 1 .104 .205 .617

.000 .317 .317 .018 .005 .577 .005 .177 .062 1 .004 .004
.637 .101 .001 .414 .101 .000 .593 .317 .317 .001

.000 .763 .083 .312 .010 .050 .763 .247 .010 .403 .000 .763 .070 .001 .322

.138 .571 .285 .087 .726 .662 .053 .074 .787 .891 .004 .251 .058

.000 .000 .014 .008 .017 .004 .007 .094 .227 .000 .036

.108 .108 .207 .018 .072 .029

.016 .593 .002 .005 .000 .284 .003 .323 .001 .405 .056 .005

.000 .579 .051 .000 .002 .724 .579 .844 .000 .034 .156 .607 .000

.527 .156 .159 .125 .014 .008 .002 .695 .125 .000 .107

.055 .221 .012 .006 .055 .564 .012 .686 .047 .024 .646 .040 .777 .248

A EL ES G S A EL ES G S A EL ES G S
.200 .796 .085 .469 .000 .796 .266 .373 .414 .139 .796 .049 .338 .001

.231 .121 .208 .094 .011 .032 .670 .393 .062 .059 .283 .816
.014 .881 .437 .198 .190 .000 .666 .238 .193 1 .262 .371 .072 .027
.274 .051 .191 .604 .059 .238 .051 .058 .006 .013 .160 .051 .032 .034 .001

.021 .453 .130 .701 .332 .006 .060 .018 .219 .010 .060 .173 .268

.376 .593 .326 .476 .248 .405 .001 .353 .284 .354 .122 .023

.001 .330 .120 .011 .142 .224 .019 .042 .014 .100 .224 .002 .235 .013

.008 .330 .001 .041 .689 .000 .354 .001 .007 .264 .000 .435 .001 .002 .494
.593 .078 .515 .068 .354 .093 .456 .455 .000 .095

.131 .122 .243 .055 .131 .139 .529 .000 .007 .639 .347 .004

.131 .133 .209 .034 .018 .371 .008 .000 .007 .540 .014 .004

.131 .002 .026 .003 .002 .446 .000 .143 .000 .014 .131 .000 .026 .013 .011

TABLE 22



A EL

.038

.330

.432

.811

.004

.003

.038

.156

.023 .002

.009

.031 .059

A EL
.449
.001 .182
.796

.072

.014

ES
.617

.006

.085

.317

.777

.082

.019

.038

.577

.018

.000

.000

ES

.879

.330

.082

.144

G
.008

.224

.008

.156

.519

.643

.000

.808

.263

G

0.908

S
.000

.016

.000

.000

.001

.175

.152

.162

.000

.075

S

0
0.058

0.082
0

A EL

.224

.266

.008

.169

.004

.085

.038

.049

.006 .000

.748 .101

.101 .032

A EL
.004
.002 .010

.317
.048
.303

ES
.317

.000

.256

.014

.010

.479

.003

.353

.028

.203

.001

ES
.024
.031

.024

.001

G
.317

.098

.317

.008

.110

.392

.444

.000

.179

.009

.479

G
.014

S
.004

.000

.001

.000

.002

.137

.903

.015

.001

.051

.479

S
.024
.000

.024

.001

.000

A EL

.139

.038

.000 .008

.169

.004

.009

.593

.004

.005 .047
.5 .101

.028 .032

A EL
1

.001 .000

.781

.093

ES

.000

.014

.409

.084

.005

.577

.002

.001

.000

ES
.014
.317
.014

.001

.516

G
.058

.324

.781

.327

.371

.022

.076

.002

.158

G
.317

.317

S
.000

.001

.000

.000

.001

.662

.868

.068

.028

.060

.248

S
.156
.000
.024

.004

.000
.835 .013 .024 0.14 .156 .000 .271 0.53 .590 .105 .198 .002 0.066

.015 .211 0.909 0.159 .448 .469 .055 .266 .036 0.013 .007
.014 0.274 .001 0.78 .274 .058 0.778 .274

.303 .001 0.22 .012 .015 0.92 .258 .036 .004 0.007

.057 .796 0.007 .131 .362 0.85 .819 .057 .000 .220

.027 .391 .001 .131 .000 1 .082 .044 1 .288

.085 .125 0.862 0.137 .032 .668 0.7 .001 .134 .801 0.653 .001

TABLE 22



K)

A
.432

.004

.317

.004

.016

.256

.354

.050

.034

.274

.057

EL
.593

.027

.579

.345

.768

.144

.148

ES
.014

.160

.014

.004

.139

.000

.039

.205

.004

G

.670

.348

.439

.317

.577

.237

.188

S
.033

.017

.038

.000

.392

.067

.874

.546

.000

.000

.001

A

.785

.005

.085

.138

.350

.069

.000

.031

.057

EL

.696

1

.345

.768

.010

.148

ES
.101

.564

.014

.014

.004

.002

.000

.019

.884

.004

.274

G

.317

.008

.111

.039

.330

.072

.652

.781

.127

S
.000

.021

.181

.000

.095

.626

.539

.000

.000

.002

A

.065

.414

.001

.008

.056

.164

.262

.034

.186

.034

EL

.369

.579

.345

.004

.240

.024

ES
.024

.396

.001

.004

.045

.000

.000

.014

.148

.274

G

.208

.014

.014

.001

.296

.078

.628

.014

.004

.097

S
.005

.150

.010

.000

.034

.377

.399

.355

.001

.000

.001

TABLE 22



Significance Design EP

Uncertainty Coefficient

Health

AP WS

Enforcement

Work

Product

New Law

People

# People

Area

Expenses

Action

Recycle

Storage

Tax

Religion

Enforcement

Work

Product

New Law

People

# People

Area

Expenses

Action

Recycle

Storage

Tax

A
.002

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

A
.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

EL
.001

.000

.037

.002

.000

.000

.011

.000

.032

.000

.000

.000

EL
.004

.000

.000

.000

.000

.000

.000

.000

.000

.000

.002

.000

ES
.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

ES
.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

G
.000

.000

.000

.000

.000

.001

.000

.000

.000

.004

.059

.009

G
.000

.000

.000

.000

.000

.000

.000

.000

.000

.001

.000

.000

s
.001

.000

.000

.000

.000

.015

.000

.001

.000

.000

.000

.211

s
.001

.007

.006

.000

.000

.000

.000

.000

.000

.000

.000

.000

A
.000

.000

.000

.003

.000

.000

.000

.000

.000

.000

.000

.000

A
.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

EL
.008

.000

.081

.000

.000

.000

.000

.000

.054

.000

.000

.000

EL
.018

.000

.000

.000

.000

.000

.000

.000

.000

.000

.008

.000

ES
.000

.188

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

ES
.000

.000

.371

.000

.000

.000

.000

.000

.000

.000

.000

.000

G
.000

.000

.000

.000

.000

.114

.003

.783

.000

.000

.000

.009

G
.000

.000

.000

.000

.000

.000

.001

.000

.000

.000

.000

.000

s
.000

.000

.000

.000

.037

.000

.000

.004

.000

.000

.000

.000

s
.001

.001

.004

.000

.000

.001

.000

.000

.000

.000

.000

.000
TABLE 23



Family

Enforcement

Work

Product

New Law

People

# People

Area

Expenses

Action

Recycle

Storage

Tax

Nation

Enforcement

Work

Product

New Law
People

# People

Area

Expenses

Action

Recycle

Storage

Tax

A
.000

.009

.000

.093

.000

.000

.000

.000

.000

.000

.000

.000

A
.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

EL
.001

.000

.000

.000

.003

.000

.000

.000

.000

.000

.000

EL
.000

.000

.020

.000

.000

.000

.000

.000

.000

.000

.000

.000

ES
.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

ES
.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

G
.007

.000

.004

.006

.000

.000

.000

.000

.000

.193

.000

.000

G
.000

.000

.000

.000

.000

.000

.000

.000

.187

.018

.000

.000

s
.000

.000

.000

.000

.000

.000

.023

.006

.000

.000

.000

.000

s
.000

.000

.000

.000

.000

.000

.000

.000

.000

.041

.094

.000

A
.000

.003

.000

.005

.000

.000

.000

.000

.000

.000

.000

.000

A
.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

EL
.001

.000

.000

.000

.000

.005

.000

.002

.000

.000

.000

.000

EL
.000

.000

.018

.000

.000

.000

.006

.000

.000

.000

.000

.000

ES
.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

ES
.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

G
.004

.000

.000

.000

.000

.000

.006

.000

.000

.678

.000

.000

G
.001

.000

.000

.000

.000

.000

.633

.000

.220

.015

.000

.000

s
.000

.004

.000

.000

.000

.000

.005

.072

.000

.000

.000

.000

s
.000

.000

.000

.254

.000

.000

.000

.000

.000

.000

.190

.000

TABLE 23



Income

Enforcement

Work
Product

New Law

People

# People

Area
Expenses
Action

Recycle
Storage

Tax

A

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

EL

.000

.000

.002
047.00

.000

.000

.020

.000

.001

.000

.000

.000

ES

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

G
.000

.148

.000

.000

.000

.000

.000

.000

.025

.000

.000

.000

s
.000

.000

.000

.000

.263

.000

.957

.305

.003

.000

.000

.000

A

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

EL

.000

.000

.004

.004

.000

.000

.000

.000

.000

.000

.000

.000

ES

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

G

.000

.399

.000

.000

.000

.006

.024

.000

.000

.001

.007

.000

s
.001

.000

.000

.000

.030

.045

.002

.053

.000

.000

.000

.010

TABLE 23



WC D

A EL ES G S A EL ES G S A EL ES G S

.000 .000 .000 .000 .000 .000 .000 .000 .000 .055 .000 .009 .000 .000 .000

.000 .000 .000 .000 .000 .000 .000 .000 .000 .010 .000 .000 .000 .000 .000

.000 .001 .000 .000 .000 .000 .000 .000 .000 .000 .000 .001 .001 .029 .000

.003 .000 .000 .000 .000 .000 .002 .001 .000 .000 .000 .000 .000 .000 .000

.000 .002 .000 .000 .000 .000 .002 .000 .000 .000 .000 .006 .000 .000 .000

.000 .000 .000 .001 .000 .000 .000 .000 .000 .002 .000 .000 .000 .010 .000

.000 .001 .000 .007 .000 .000 .018 .000 .000 .000 .000 .000 .000 .619 .000

.000 .000 .000 .031 .281 .000 .000 .000 .024 .040 .000 .000 .000 .017 .000

.000 .008 .000 .000 .000 .000 .001 .000 .000 .000 .000 .004 .000 .000 .000

.000 .007 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000

.001 .000 .000 .000 .004 .004 .044 .000 .000 .002 .000 .000 .000 .000 .011

.000 .000 .000 .124 .005 .000 .000 .000 .001 .000 .000 .000 .000 .014 .136

A EL ES G S A EL ES G S A EL ES G S

.000 .002 .000 .000 .000 .000 .000 .000 .000 .284 .000 .002 .000 .000 .000

.000 .000 .000 .000 .001 .000 .000 .000 .045 .817 .000 .000 .000 .000 .157

.000 .000 .000 .000 .001 .000 .000 .000 .000 .009 .000 .000 .000 .000 .000

.008 .000 .000 .000 .007 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000

.000 .000 .000 .000 .005 .000 .000 .000 .047 .000 .000 .000 .000 .001 .000

.000 .000 .000 .000 .045 .000 .000 .000 .000 .009 .000 .130 .000 .000 .003

.000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .001 .000

.000 .001 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000

.000 .003 .000 .000 .001 .000 .001 .000 .001 .000 .000 .000 .000 .000 .000

.000 .000 .000 .000 .009 .000 .001 .000 .000 .000 .000 .000 .000 .000 .000

.000 .000 .000 .000 .001 .000 .000 .000 .000 .000 .000 .006 .000 .000 .000

.000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000
TABLE 23



A EL ES G S A EL ES G S A EL ES G S

.000 .000 .000 .004 .000 .000 .000 .000 .411 .000 .000 .000 .000 .001 .000

.000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000

.001 .001 .000 .000 .000 .001 .000 .000 .184 .000 .000 .000 .000 .029 .000

.008 .007 .000 .001 .000 .000 .004 .000 .000 .000 .000 .000 .000 .000 .000

.000 .000 .000 .004 .000 .000 .000 .000 .000 .000 .000 .000 .000 .001 .000

.000 .000 .000 .000 .000 .000 .000 .000 .000 .006 .000 .021 .000 .000 .040

.000 .000 .000 .758 .000 .000 .000 .000 .000 .258 .000 .000 .000 .762 .382

.000 .003 .000 .000 .026 .000 .003 .000 .000 .000 .000 .003 .000 .000 .003

.000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000

.000 .000 .000 .138 .000 .000 .000 .000 .074 .000 .000 .000 .000 .000 .011

.000 .001 .000 .003 .665 .000 .000 .000 .000 .004 .000 .000 .000 .000 .001

.000 .000 .000 .000 .000 .000 .000 .000 .000 .590 .000 .000 .000 .000 .059

A EL ES G S A EL ES G S A EL ES G S

.005 .000 .000 .000 .001 .000 .000 .000 .016 .000 .158 .000 .000 .026 .006

.000 .000 .000 .000 .000 .000 .000 .000 .010 .000 .000 .000 .000 .000 .000

.000 .000 .000 .000 .000 .000 .080 .000 .000 .003 .000 .009 .000 .000 .013

.000 .000 .000 .000 .034 .000 .000 .000 .000 .000 .000 .000 .000 .000 .002

.000 .000 .000 .000 .000 .000 .000 .000 .598 .000 .000 .000 .000 .068 .000

.000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .015

.000 .000 .000 .225 .058 .000 .000 .000 .000 .002 .000 .000 .000 .000 .000

.000 .000 .000 .000 .010 .000 .000 .000 .000 .000 .000 .000 .000 .000 .040

.000 .000 .000 .006 .000 .000 .000 .000 .080 .000 .000 .004 .000 .000 .068

.000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .021

.000 .000 .000 .000 .000 .000 .000 .000 .127 .805 .000 .000 .000 .002 .000

.000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000

TABLE 23



U)

A EL ES G S A EL ES G S A EL ES G S

.000 .000 .000 .070 .000 .000 .000 .000 .016 .000 .000 .000 .000 .000 .000

.000 .000 .000 .055 .000 .000 .000 .000 .238 .000 .000 .000 .000 .008 .000

.000 .000 .000 .000 .000 .001 .000 .000 .000 .014 .000 .000 .000 .000 .000

.000 .001 .000 .000 .000 .000 .022 .000 .000 .000 .003 .002 .000 .000 .000

.000 .000 .000 .000 .255 .000 .000 .000 .000 .029 .000 .000 .000 .000 .000

.000 .000 .000 .000 .002 .000 .000 .000 .000 .191 .000 .000 .000 .001 .067

.000 .000 .000 .016 .546 .000 .000 .000 .000 .006 .000 .000 .000 .000 .035

.000 .000 .000 .000 .805 .000 .000 .000 .000 .660 .000 .000 .000 .000 .125

.000 .000 .000 .056 .115 .000 .000 .000 .034 .752 .000 .000 .000 .002 .007

.000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000

.000 .000 .000 .008 .000 .000 .000 .000 .005 .000 .000 .000 .000 .027 .000

.000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000

TABLE 23



Cross tabulation analysis (frequencies) shows that effectively people tended,

most of the time, to take different overall environmental actions but not always. First,

it was measure, by a cross tabulation analysis of answers for question 5, which

actions people would do to design a solution for an environmental problem that was

not directly affecting them. The second part was to measure, by a cross tabulation

analysis of answers for the six parenthetic sentences of question 6, how these actions

changed once an environmental problem directly affecting people was perceived. The

environmental problem could affect five different factors. The analysis done was to

see in how many of the responses for each factor in question 6 was a change towards

a more overall environmental action compared with the responses of question 5. As

expected, in each factor environmental & strategic actions taken changed. The factor

that changed more dramatically was "Family", here was found the higher number of

changes towards overall environmental actions with only 8 of 300 cases were a

higher number of changes towards an overall environmental actions was not taken

once a personal threat was perceived. Next was "Nation" with 8 cases, "Health" with

15 cases, "Income" with 28 cases and "Religion" with 38 cases.

Across each environmental problem, results show that in "Air Pollution" was

found the higher number of changes towards overall environmental actions with only

15 of 300 cases were a higher number of overall environmental actions was not taken

once a personal threat was perceived. Next was "Water Scarcity" with 16 cases,

"Leaks" with 17 cases, "Deforestation" with 24 and "Water contamination" with 25.
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Based on chi-square, lambda and uncertainty coefficient values, as well as on

frequency results, the null hypothesis 4 is rejected and the alternative hypothesis 4 is

accepted.

Hypothesis 5. "Actions taken differ depending on age. Younger take a higher

number of overall environmental actions than older".

Null Hypothesis 5. "Actions taken do not differ depending on age. Younger do not

take a higher number of overall environmental actions than older".

The response could be :

Overall environmental actions

Teamwork

Rely on insiders to solve problems

Involve many persons

Many areas of expertise represented

Authorize significant expenses

Act

Recycle (Always or Frequently)

Proper waste disposal (Always or Frequently)

Support tax payment increase for environmental protection (Always or Frequently)

Support environmental law enforcement (Always or Frequently)
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Use of environmentally friendly products (Always or Frequently)

Promote a new and more sever environmental law (Always or Frequently)

Asking whether Younger had "Always" and "Frequently" as the most

common answers for strategic actions and "Never" and "Few times" for

environmental actions tests the corresponding null hypothesis.

Responses of more "Always" and "Frequently" for strategic actions and

responses of "Never" and "Few times" for environmental actions are consistent with

the null hypothesis and responses of "Never" and "Few times" for strategic actions

and "Always" and "Frequently" for environmental actions are inconsistent with the

null hypothesis.

Question 6 will give data for Hypothesis 5 to evaluate if they tended to take

more or less overall environmental actions.

In this study "Younger" are those who are less than 25, 25-34 and "Older"

those who are 35-44 and 45-54 (no students were 55 or more). Younger were 334

students and older were 50

Regression analysis was done to obtain correlation between age and actions

taken for the different types of threat and types of environmental problems, results are

shown in table 24.

Correlation analysis was done to predict people's behavior. For this study, the

level p<01 was used to determine statistically significance. Correlation of .20 is
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considered significant, correlation of .30 is considered more important and correlation

of .40 or more are considered very important.

A Pearson correlation (using cross-tabulation) for overall environmental

actions including the six demographic variables, types of threat and types of

environmental problem was done. As shown in table 25, Chi-square analysis shows

significance levels close to zero. Lambda values and uncertainty coefficients were

calculated, in general, these values go down by about 25 percent and in several cases

are zero. Blank spaces means that cannot be computed because the asymptotic

standard error equals zero
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Correlations

Health

Enforcement
Work

Product
New Law

People
# People

Area
Expenses

Action
Recycle
Storage

Tax

i — i
•*>• Religion

Enforcement
Work

Product
New Law

People
# People

Area
Expenses

Action
Recycle
Storage

Tax

AP WS

A EL ES G HL S A EL ES G HL S
0.27

-0.20 0.23

0.24 0.20 -0.23
-0.21

0.34 0.29 0.25
0.25 0.23 0.21

-0.22 -0.28
0.25 0.25 -0.21 0.23

-0.29 -0.26 0.23
-0.21

-0.29 -0.27 -0.24 -0.24

A EL ES G HL S A EL ES G HL S
0.25 0.25 0.23

0.26 0.22
-0.24 0.29 -0.26 0.30

0.21 -0.20 0.21
-0.24 -0.21

0.22 -0.21 0.20
0.21 -0.21 -0.20

-0.20 0.24
0.29 0.30

-0.28

TABLE 24 * P<ooi



Family
HL

Enforcement
Work

Product
New Law

People
# People

Area
Expenses

Action
Recycle
Storage

Tax

Nation

Enforcement
Work

Product
New Law

People
# People

Area
Expenses
Action
Recycle
Storage

Tax

A EL ES G HL S A EL ES

-0.27
0.20 -0.24 0.25

-0.21 -0.27
-0.28 0.24 -0.31

-0.21
0.24 0.24

-0.25
0.20 -0.26

-0.21
-0.26
-0.23 -0.22 -0.20 0.23

A EL ES G HL S A EL ES
-0.21 0.24 -0.21

0.24
0.20 -0.23
0.23 -0.28

0.25 0.29
0.26 0.27
0.25 0.20 0.30

-0.33
0.20 -0.25

-0.26 -0.39 -0.23
-0.29 -0.47 -0.35

-0.20 -0.21

G

-0.25

-0.23

G

0.28
0.34

-0.27

-0.32

0.22

-0.21

HL

0.21

-0.26

TABLE 24 * P<.ooi



Income
A EL ES G HL S A EL ES G HL

-0.27 -0.21 -0.25
-0.28

-0.24 0.33
-0.23

-0.20 0.22
-0.28 0.23
-0.21

-0.20

Enforcement
Work

Product
New Law

People
# People

Area
Expenses

Action
Recycle
Storage

Tax

0.22
-0.23

-0.29
-0.23

0.28
-0.23

0.20
-0.23

-0.33 -0.20
-0.30

TABLE 24 * P<.ooi



WC

A EL ES G HL S A EL ES G HL S A EL ES G HL S
0.21 0.23

0.20 0.21

0.20

0.23 0.35 0.26 0.38 0.22
0.27 0.21 0.22

-0.23 -0.26 -0.29
0.26 0.27 0.21 -0.22 0.23 0.23 -0.21

-0.30 0.25 -0.31 -0.27 0.21

-0.24 -0.26 -0.24 -0.30 -0.20

A EL ES G HL S A EL ES G HL S A EL ES G HL S
0.23 0.22 0.26 0.29

-0.24 -0.23 0.20 0.26
-0.28 0.24 -0.23 0.24 -0.26 0.22

-0.23 -0.20 -0.22
-0.22 -0.21

0.20 0.24 0.20 0.24
0.21 -0.22

0.32 0.23 0.32 -0.24 0.20
0.31 0.24 -0.21 0.24 0.24 0.21

-0.29 -0.24 -0.26

TABLE 24 * P<.ooi



A EL ES G HL S A EL ES G HL S A EL ES G HL S
-0.20 -0.25 -0.22 -0.24

-0.31

0.21 0.26
-0.29 -0.23 -0.33 -0.41 -0.28 0.22 -0.41

-0.30 -0.28 0.22 -0.26 0.26
-0.22

0.21 0.27 0.24 0.21
-0.21 -0.24 -0.20
0.20 -0.22 0.21 -0.22 -0.20

-0.25 -0.22 -0.26
-0.33 -0.27 -0.20

-0.22 -0.22 -0.28 -0.24 -0.27 -0.21 0.20

A EL ES G HL S A EL ES G HL S A EL ES G HL S
-0.25 -0.22 -0.25 -0.31

0.20
-0.27 -0.28 0.20 -0.29
-0.38 0.26 -0.39 0.24 -0.41 0.22
0.31 0.23

-0.21 0.26 -0.20 0.26 -0.20
0.25 0.21 0.24

-0.23 -0.24 -0.27
0.20 -0.24 -0.20

-0.26 -0.21 -0.36 -0.33
-0.41 -0.32 0.25 -0.37 -0.44 -0.23 -0.38 -0.22

-0.22 -0.21 -0.20

TABLE 24 * P<.ooi



A EL ES G HL S A EL ES G HL S A EL ES G HL S

0.21
-0.22 0.21 -0.28 -0.28 -0.24 0.22 -0.21

-0.20 -0.27 -0.25 -0.20 -0.25

0.33 0.34 0.27 0.25
•0.236' -0.28

0.23 -0.20 0.23 -0.20 0.25
-0.21 -0.20 -0.23
-0.27 -0.20

-0.21

TABLE 24 * P<ooi



Significance Design EP
Chi-Square

Health
Age

Enforcement
Work

Product
New Law

People
# People

Area
Expenses

Action

Recycle
Storage

Tax

Religion

Enforcement

Work

Product
New Law

People
# People

Area
Expenses

Action

Recycle

Storage

Tax

AP

.000

.000

.000

.006

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000
.000
.000
.000
.000
.003
.000

.000

.000

ws

.000

.000

.000

.017

.000

.000

.000

.000

.000

.000

.000

.000

.001

.000

.000

.002

.000

.000

.001

.000

.001

.000

.000

.000

L

.000

.000

.008

.078

.000

.000

.000

.000

.000

.000

.002

.000

.001

.000

.008

.000

.000

.000

.000

.000

.000

.000

.000

.000

we

.000

.000

.000

.006

.000

.000

.000

.000

.000

.000

.010

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

D

.000

.000

.000

.003

.000

.000

.000

.000

.000

.000

.001

.000

.000

.000

.004

.000

.000

.000

.000

.000

.000

.000

.000

.000

Significance
Lambda

Enforcement

Work
Product

New Law
People

# People
Area

Expenses
Action

Recycle
Storage

Tax

Enforcement
Work

Product
New Law

People
# People

Area
Expenses

Action
Recycle

Storage

Tax

AP

.010

.548

.256

.548

.057

.423

.001

.108

.001

.094

.000

.025

.593

.200
1

.001

.357

.048

.025

.473

.007

.451

WS

.200

.208

.072

.808

.002

.007

.013

.144

.000

.002

.000

.090

.049

.004

.819

.026

1

.015

.131

.131

.362

L

.207

.000

.000

.138

.000

.108

.016

.000

.527

.055

.200

.014

.274

.021

.376

.001

.008

.131

.131

.131

we

.217

.134

.005

.414

.050

.662

.017

.108

.000

.002

.125

.055

.094

.238

.006

.248

.142

.000

.131

.018

.446

D

.127
1

.062

.593

.000

.227

.018

.001

.034

.695

.024

.139

.393
1

.160

.010

.284

.100

.000

.456

.007

.007

.131
TABLE 25



Family

Enforcement

Work

Product

New Law

People

# People

Area

Expenses

Action

Recycle

Storage

Tax

Nation

Enforcement

Work

Product

New Law

People

# People

Area

Expenses

Action

Recycle

Storage

Tax

.000

.060

.207

.000

.000

.000

.000

.000

.000

.000

.000

.002

.000

.000

.006

.000

.000

.000

.001

.000

.000

000
000

.000

.026

.000

.116

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.002

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.007

.008

.063

.000

.000

.000

.000

.000

.000

.000

.000

.025

.000

.004

.000

.000

.000

.000

.002

.000

.000

.000

.000

.000

.005

.002

.001

.000

.000

.000

.000

.000

.000

.000

.000

.001

.000

.016

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.005

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.511

.000

.001

.005

.000

.000

.000

.000

.000

.000

.000

.000

Enforcement

Work

Product

New Law

People

# People

Area

Expenses

Action

Recycle

Storage

Tax

Enforcement

Work

Product

New Law

People

# People

Area

Expenses

Action

Recycle

Storage

Tax

.014

.020

.284

.317

.011

.027

.001

.022

.010

.050

.015

.004

.001

.000

.586

.342

.032

.398

.057

.007

.101

.082

.217

.593

.011

.021

.038

.156

.012
1

.026

.033

.011

.004

.335

.120

.082

.015

.593

.006

.057

.274

.317

.038

.330

.432

.811

.004

.003

.038

.156

.023

.009

.031

.449

.001

.796

.072

.014

.835

.015

.303

.057

.027

.085

.224

.266

.008

.169

.004

.085

.038

.049

.006

.748

.101

.004

.002

.048

.303

.156

.448

.012

.131

.131

.032

.139

.038

.000

.169

.004

.009

.593

.004

.005

.5
.028

1
.001

.781

.093

.105

.266

.036

.057

.082

.134

TABLE 25



Income

Enforcement

Work

Product

New Law
People

# People

Area

Expenses
Action
Recycle

Storage

Tax

h— »

.£>.
CO

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.001

.000

.002

.002

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.001

.000

.011

.003

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.056

.000

.000

.000

.000

.000

.000

.000

.000

Enforcement

Work

Product

New Law
People

# People

Area

Expenses
Action

Recycle

Storage

Tax

.014

.244

.000
1

.001

.041

.003

.299

.655

.002

.038

.057

.893

.131

.006

.130

.237

.094

.057

.484

.078

.432

.004

.317

.004

.016

.256

.354

.050

.034

.274

.057

.785

.005

.085

.138

.350

.069

.000

.031

.057

.065

.414

.001

.008

.056

.164

.262

.034

.186

.034

TABLE 25



Significance

Uncertainty Coefficient

AP WS L WC D

Enforcement

Work

Product

New Law

People

# People

Area
Expenses

Action

Recycle

Storage

Tax

.002

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.003

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.003

.000

.000

.000

.000

.000

.000

.001

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.004

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

Enforcement

Work

Product

New Law

People

# People

Area

Expenses

Action

Recycle

Storage

Tax

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.008

.000

.000

.000

.000

.000

.000

.000

.000
TABLE

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000
25

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000



Enforcement

Work

Product

New Law

People

# People

Area

Expenses

Action

Recycle

Storage
Tax

.000

.009

.000

.093

.000

.000

.000

.000

.000

.000

.000

.000

.000

.003

.000

.005

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.001

.008

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.001

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

Enforcement

Work

Product

New Law

People

# People

Area

Expenses

Action

Recycle

Storage

Tax

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.005

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.158

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

TABLE 25



Lfi

Enforcement

Work

Product

New Law

People

# People

Area

Expenses

Action

Recycle

Storage

Tax

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.001

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.003

.000

.000

.000

.000

.000

.000

.000

.000

TABLE 25



Cross tabulation analysis (frequencies) shows that younger must of time took

more overall environmental actions but not always. Analysis through each

environmental problem shows that for income, air pollution and water scarcity were

where younger mostly took a higher number of overall environmental actions

compared with older through each factor. Only in 4 of 12 factors younger did not take

a higher number of overall environmental actions compared with older. In both, water

contamination and deforestation, in 5 of 12 factors where younger did not take a

higher number of overall environmental actions, and finally in leaks were 7 of 12.

Results for health, family, nation and religious beliefs are also shown in table 26 and

figures Hand 15.

Based on chi-square, lambda and uncertainty coefficient values, as well as on

frequency results, the null hypothesis 5 is rejected and the alternative hypothesis 5 is

accepted.
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AGE

Health
Income

Rel. Beliefs
Family
Nation

AP

4
4
7
5
4

WS

4
4
6
4
4

L

7
7
6
4
4

we

5
5
7
5
5

D

5
5
8
5
6

Factors where younger did NOT take a higher number of overall environmental actions

TABLE 26

Leaks

Deforestation

Water Contamination

Air Pollution

Water Scarcity

10 15 20 25 30 35 40

jDYounger • Older

FIGURE 14

153



Income

Rel. Beliefs

Family

(•Older j

QYounger j

10 15 20 25 30 35 40

FIGURE 15
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Hypothesis 6. "Actions taken will differ depending on gender. Female will

tend to take a higher number of overall environmental actions than Male".

Null Hypothesis 6. "Actions taken will differ depending on gender. Female will

not tend to take a higher number of overall environmental actions than Male".

The response could be :

Overall environmental actions

Teamwork

Rely on insiders to solve problems

Involve many persons

Many areas of expertise represented

Authorize significant expenses

Act

Recycle (Always or Frequently)

Proper waste disposal (Always or Frequently)

Support tax payment increase for environmental protection (Always or Frequently)

Support environmental law enforcement (Always or Frequently)

Use of environmentally friendly products (Always or Frequently)

Promote a new and more sever environmental law (Always or Frequently)

155



Asking whether Female had "Always" and "Frequently" as the most common

answers for strategic actions and "Never" and "Few tunes" for environmental actions

tests the corresponding null hypothesis.

Responses of more "Always" and "Frequently" for strategic actions and

responses of "Never" and "Few times" for environmental actions are consistent with

the null hypothesis and responses of "Never" and "Few tunes" for strategic actions

and "Always" and "Frequently" for environmental actions by female are inconsistent

with the null hypothesis.

Question 6 will give data for Hypothesis 6 to evaluate if they tended to take

more or less overall environmental actions.

Regression analysis was done to obtain correlation between gender and

actions taken for the different types of threat and types of environmental problems,

results are shown in table 24. As shown in table 27, Chi-square analysis shows

significance levels close to zero. Lambda values and uncertainty coefficients were

calculated, in general, these values go down by about 25 percent and in several cases

are zero. Blank spaces means that cannot be computed because the asymptotic

standard error equals zero
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Significance

Chi-Square

Health

Education level

Enforcement

Work

Product
New Law

People

# People

Area

Expenses

Action

Recycle

Storage

Tax

Religion

Enforcement

Work

Product

New Law

People

# People

Area

Expenses

Action

Recycle

Storage

Tax

Design EP

AP

.009

.000

.112

.025

.000

.000

.081

.000

.098

.000

.000

.000

.002

.000

.000

.000

.000

.001

.000

.000

.000

.000

.003

.000

ws

.012

.000

.247

.000

.000

.000

.007

.000

.164

.000

.001

.000

.014

.00
.000

.000

.000

.000

.000

.000

.000

.001

.003

.000

L

.000

.000

.006

.068

.003

.000

.005

.000

.033

.024

.000

.000

.002

.000

.000

.000

.000

.000

.008

.000

.005

.001

.000

.000

we

.000

.000

.000

.007

.001

.000

.108

.000

.009

.000

.129

.000

.000

.000

.000

.000

.000

.000

.001

.000

.000

.006

.000

.000

D

.017

.000

.001

.000

.004

.000

.004

.000

.018

.000

.000

.000

.000

.000

.000

.000

.000

.000

.001

.000

.000

.000

.005

.000

Significance

Lambda

Enforcement

Work

Product

New Law

People

# People

Area

Expenses

Action

Recycle

Storage

Tax

Enforcement

Work

Product

New Law

People

# People

Area

Expenses

Action

Recycle

Storage

Tax
TABLE 27

AP WS

.354

.763 .763

.071

.796

.221 .179

.796 .796

.006 .631

.000 .138

.051 .051

.453 .060

.007 .224

.020 .020

.639

.010 .000

L

.593

.014

.637

.763

.571

.221

.796

.881

.051

.453

.330

.002

we

.405

.354

.577

.763

.724

.564

.796

.011

.000

.051

.060

.224

.354

.000

D

.104

.317

.763

.891

.125

.646

.796

.062

.262

.051

.060

.224

.435

.639

.000



Family

Enforcement

Work

Product

New Law
People

# People

Area

Expenses

Action

Recycle

Storage

Tax

<-" Nation
oo

Enforcement

Work

Product

New Law

People

# People

Area

Expenses

Action

Recycle

Storage

Tax

.008

.000

.003

.006

.000

.009

.000

.005

.000

.000

.000

.000

.000

.000

.086

.000

.000

.000

.001

.000

.000

.000

.000

.000

.011

.000

.000

.005

.000

.020

.000

.035

.000

.000

.000

.000

.000

.000

.032

.000

.000

.000

.036

.000

.001

.000

.000

.000

.001

.000

.025

.068

.000

.001

.001

.046

.000

.000

.001

.000

.000

.000

.000

.000

.000

.001

.001

.000

.000

.000

.000

.000

.003

.000

.005

.027

.000

.001

.000

.047

.000

.000

.000

.000

.000

.000

.083

.000

.000

.000

.003

.000

.000

.000

.000

.000

.001

.000

.001

.000

.000

.110

.000

.035

.000

.000

.000

.000

.000

.000

.006

.000

.000

.000

.000

.000

.018

.000

.000

.000

Enforcement

Work

Product

New Law

People

# People

Area

Expenses

Action

Recycle .160

Storage .138 .101

Tax .181 .032

Enforcement .886

Work .014 .010

Product .317

New Law

People

# People .004 .107

Area

Expenses

Action

Recycle .012 .062

Storage .002 .029

Tax .668

.008

.002 .000 .047

.101 .101

.059 .032 .032

.182 .010 .000

.317

.013 .000 .198

.362 .000

.391 .000 .044

.668 .801

TABLE 27



Income

Enforcement

Work

Product

New Law

People

# People

Area

Expenses

Action

Recycle

Storage

Tax

.000

.000

.030

.047

.000

.000

.024

.000

.017

.000

.000

.000

.000

.000

.036

.013

.000

.000

.006

.000

.002

.001

.000

.001

.000

.000

.007

.003

.000

.000

.000

.000

.002

.000

.000

.000

.000

.000

.001

.083

.000

.000

.002

.000

.001

.000

.000

.000

.000

.000

.006

.010

.000

.007

.000

.000

.001

.000

.000

.000

Enforcement

Work

Product

New Law

People

# People

Area

Expenses

Action

Recycle

Storage

Tax

.593

.000

.898

.345 .058

.004

.004 .889

.002 .148

.593

.027

.579

.345

.768

.144

.148

.696

1

.345

.768

.010

.148

.369

.579

.345

.004

.240

.024

MD

TABLE 27



Significance

Uncertainty Coefficient

AP WS we D

OS
o

Enforcement

Work

Product

New Law

People

# People

Area

Expenses

Action

Recycle

Storage

Tax

.001

.000

.037

.002

.000

.000

.011

.000

.032

.000

.000

.000

.008

.000

.081

.000

.000

.000

.000

.000

.054

.000

.000

.000

.000

.000

.001

.000

.002

.000

.001

.000

.008

.007

.000

.000

.000

.000

.000

.002

.002

.000

.018

.000

.001

.000

.044

.000

.009

.000

.001

.000

.006

.000

.000

.000

.004

.000

.000

.000

Enforcement

Work

Product

New Law

People

# People

Area

Expenses

Action

Recycle

Storage

Tax

.004

.000

.000

.000

.000

.000

.000

.000

.000

.000

.002

.000

.018

.000

.000

.000

.000

.000

.000

.000

.000

.000

.008

.000

.002

.000

.000

.000

.000

.000

.000

.001

.003

.000

.000

.000
TABLE

.000

.000

.000

.000

.000

.000

.000

.000

.001

.001

.000

.000
27

.002

.000

.000

.000

.000

.130

.000

.000

.000

.000

.006

.000



Enforcement

Work

Product

New Law

People

# People
Area

Expenses

Action

Recycle

Storage

Tax

.001

.000

.000

.000

.003

.000

.000

.000

.000

.000

.000

.001

.000

.000

.000

.000

.005

.000

.002

.000

.000

.000

.000

.000

.000

.001

.007

.000

.000

.000

.003

.000

.000

.001

.000

.000

.000

.000

.004

.000

.000

.000

.003

.000

.000

.000

.000

.000

.000

.000

.000

.000

.021

.000

.003

.000

.000

.000

.000

Enforcement

Work

Product

New Law

People

# People

Area

Expenses

Action

Recycle

Storage

Tax

.000

.000

.020

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.018

.000

.000

.000

.006

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.080

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.009

.000

.000

.000

.000

.000

.004

.000

.000

.000

TABLE 27



Enforcement

Work

Product

New Law

People

# People

Area

Expenses

Action

Recycle

Storage

Tax

.000

.000

.002

.047.008

.000

.000

.020

.000

.001

.000

.000

.000

.000

.000

.004

.004

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.001

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.022

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.002

.000

.000

.000

.000

.000

.000

.000

.000

o\
K>

TABLE 27



Cross tabulation analysis (frequencies) shows that effectively female, most of

the time, took a higher number of overall environmental actions but not always. In

this study were 226 male and 158 female. Analysis through each environmental

problem shows that for income, air pollution was where female mostly took a higher

number of overall environmental actions compared with male through each factor.

Only in 1 of 12 factors female did not take a higher number of overall environmental

actions compared with male; in water contamination in 2 of 12 factors female did not

take a higher number of overall environmental actions, and finally in water scarcity,

leaks and deforestation, in 3 of 12 factors female did not take a higher number of

overall environmental actions. Results for health, family, nation and religious beliefs

are also shown in table 28 and figures 16 and 17.

Based on chi-square, lambda and uncertainty coefficient values, as well as on

frequency results, the null hypothesis 6 is rejected and the alternative hypothesis 6 is

accepted.
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GENDER

Health
Income

Rel. Beliefs
Family
Nation

AP

6
1
3
6
1

we

5
3
5
5
2

L

3
3
2
4
2

WIC

4
2
5
4
1

D

5
3
4
5
1

Factors where female did NOT take a higher number of overall environmental actions

TABLE 28

Family

Rel. Beliefs

Health

Income

Nation

10 20 30 40 50 60

FIGURE 16
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Water Scarcity

Deforestation

W. Contamination

• Male

D Female j

0 5 10 15 20 25 30 35 40 45 50

FIGURE 17
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Hypothesis 7. "Actions taken will differ depending on Education level. People with

higher academic degrees will tend to take a higher number of overall environmental

actions".

Null Hypothesis 7. "Actions taken will differ depending on Education level.

People with higher academic degrees will not tend to take a higher number of overall

environmental actions".

The response could be :

Overall environmental actions

Teamwork

Rely on insiders to solve problems

Involve many persons

Many areas of expertise represented

Authorize significant expenses

Act

Recycle (Always or Frequently)

Proper waste disposal (Always or Frequently)

Support tax payment increase for environmental protection (Always or Frequently)

Support environmental law enforcement (Always or Frequently)

Use of environmentally friendly products (Always or Frequently)

Promote a new and more sever environmental law (Always or Frequently)

166



Asking whether people with higher academic degrees had "Always" and

"Frequently" as the most common answers for strategic actions and "Never" and

"Few times" for environmental actions tests the corresponding null hypothesis.

Responses of more "Always" and "Frequently" for strategic actions and

responses of "Never" and "Few times" for environmental actions are consistent with

the null hypothesis and responses of "Never" and "Few times" for strategic actions

and "Always" and "Frequently" for environmental actions by people with higher

academic degrees are inconsistent with the null hypothesis.

Question 6 will give data for Hypothesis 7 to evaluate if they tended to take

more or less overall environmental actions.

Regression analysis was done to obtain correlation between education level

and actions taken for the different types of threat and types of environmental

problems, results are shown in table 24. As shown in table 29, Chi-square analysis

shows significance levels close to zero. Lambda values and uncertainty coefficients

were calculated, in general, these values go down by about 25 percent and in several

cases are zero. Blank spaces means that cannot be computed because the asymptotic

standard error equals zero
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Significance Design EP

Chi-Square

Health
Education specialization

Enforcement

Work
Product

New Law
People

# People
Area

Expenses

Action
Recycle

Storage
Tax

Religion

Enforcement
Work

Product
New Law

People

# People
Area

Expenses

Action
Recycle

Storage

Tax

AP

.000
.000
.000
.000
.000
.000
.000

.000

.000

.000

.000

.001

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

ws

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

L

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.001

.000

.000

.000

we

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.001

.000

.000

.000

.000

.000

.000

.000

D

.000

.000

.001

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

Significance

Lambda

Enforcement

Work
Product

New Law
People

# People
Area

Expenses
Action
Recycle

Storage

Tax

Enforcement

Work
Product

New Law

People

# People
Area

Expenses

Action
Recycle
Storage

Tax

AP

.040

.004

.000

.019

.019

.115

.002

.405

.303

.655

.044

.371

.004

.053

.284

.003

.000

.131

.593

.045

.375

WS

.000

.000

.014

.000

.220

.113

.000

.181

.256

.000

.014

.012

.082

.003

.371

.077

.189

.284

.000

.004

.070

.507

.371

.007

L

.014

.019

.317

.101

.083

.285

.000

.593

.579

.156

.012

.085

.231

.437

.191

.130

.593

.330

.001

.593

.122

.133

.026

we

.004

.866

.005

.101

.247

.053

.004

.284

.579

.014

.012

.266

.032

.666

.058

.018

.405

.019

.001

.068

.139

.371

.143

D

.296

1
.317
.070
.004
.000
.072

.405

.156

.040

.049

.059

.371

.032

.173

.354

.002

.001

.455

.540

.026

TABLE 29



Family

Os

Enforcement
Work

Product
New Law

People
# People

Area
Expenses

Action
Recycle
Storage

Tax

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.009

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.001

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.012

.000

.000

.000

Enforcement
Work

Product
New Law

People
# People

Area
Expenses

Action
Recycle
Storage

Tax

.000

.058

.857

.066

.002

.000

.577

.180

.066

.449

.125

.000

.296

.011

.489

.011

.577

.104

.043

.019

.617

.006

.085

.317

.777

.082

.019

.038

.577

.018

.000

.000

.317

.000

.256

.014

.010

.479

.003

.353

.028

.203

.001

.000

.014

.409

.084

.005

.577

.002

.001

.000

Nation

Enforcement
Work

Product
New Law

People
# People

Area
Expenses
Action
Recycle
Storage

Tax

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.001

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.001

.000

.000

.000

.000

.000

.000

.000

.000

.012

.000

.000

.000

Enforcement
Work

Product
New Law

People
# People

Area
Expenses

Action
Recycle
Storage

Tax

.024

.002

.024

.004

.004

.115

.014

.000

.796
1
1

.024

.317

.024

.529

.004

.035

.008

.796

.414

.879

.330

.082

.144

.024

.211

.014

.001

.796

.001

.125

.024

.031

.024

.001

.271

.469

.001

.015

1

.014

.317

.014

.001

.516

.002

.036

.058

.004

1

TABLE 29



Income

Enforcement

Work
Product

New Law

People
# People

Area
Expenses

Action
Recycle
Storage

Tax

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.009

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.004

.000

.000

.000

.000

.000

.000

.000

.002

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

Enforcement

Work
Product

New Law

People
# People

Area
Expenses
Action
Recycle

Storage
Tax

.317

.317

.000

.330

.169

.003

.003

.004

.104

.014

.127

.024

.004

.008

.002

.010

.004

.039

.018

.006

.274

.014

.160

.014

.004

.139

.000

.039

.205

.004

.101

.564

.014

.014

.004

.002

.000

.019

.884

.004

.274

.024

.396

.001

.004

.045

.000

.000

.014

.148

.274

TABLE 29



Significance

Uncertainty Coefficient

AP WS WC D

Enforcement

Work
Product

New Law

People
# People

Area
Expenses

Action
Recycle
Storage

Tax

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.188

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.001

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.001

.000

.000

.000

.000

.000

.000

.000

.000

.000

Enforcement

Work

Product
New Law

People
# People

Area
Expenses

Action
Recycle
Storage

Tax

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.371

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

TABLE 29



-J
NJ

Enforcement

Work

Product
New Law

People
# People

Area
Expenses

Action
Recycle
Storage

Tax

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

Enforcement
Work

Product

New Law
People

# People
Area

Expenses

Action

Recycle
Storage

Tax

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

TABLE 29



Enforcement

Work

Product
New Law

People

# People

Area

Expenses
Action
Recycle

Storage
Tax

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

U)

TABLE 29



Cross tabulation analysis (frequencies) shows that effectively people with

Master degrees, most of the time, took a higher number of overall environmental

actions but not always compared with people with Bachelor degree. In this study

were 308 with bachelor degree and 76 with master degree. Analysis through each

environmental problem shows that for income, leaks and water contamination, were

the problems where people with higher academic degrees mostly took a higher

number of overall environmental actions compared with bachelor through each

factor. Only in 3 of 12 factors people with higher academic degrees did not take a

higher number of overall environmental actions compared with bachelors in both

environmental problems; in water scarcity and deforestation hi 4 of 12 factors people

with higher academic degrees did not take a higher number of overall environmental

actions, and finally in air pollution in 6 of 12 factors people with higher academic

degrees did not take a higher number of overall environmental actions. Results for

health, family, nation and religious beliefs are also shown in table 30 and figures 18

and 19.

Based on chi-square, lambda and uncertainty coefficient values, as well as on

frequency results, the null hypothesis 7 is rejected and the alternative hypothesis 7 is

accepted.
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ED LEVEL

Health
Income

Rel. Beliefs
Family
Nation

AP

3
6
8
4
7

WS

3
4
7
4
7

L

3
3
8
4
7

we

3
3
8
5
7

D

5
4
9
6
7

Factors were people with higher academic degree did NOT take a higher number of overall
environmental actions.

TABLE 30

Deforestation

Air Pollution

Water Contamination

Water Scarcity

Leaks

• Bachelor

D Master

10 15 20 25 30

FIGURE 18

35 40
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D Master I

• Bachelor I

Family Income Nation Health Religious Beliefs

FIGURE 19
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Hypothesis 8. "Actions taken will differ depending on Educational Type. People that

are more "technical" in term of the type of formal education will tend to take a higher

number of overall environmental actions".

Null Hypothesis 8. "Actions taken will differ depending on Educational Type.

People that are more "technical" hi terms of the type of formal education will not

tend to take a higher number of overall environmental actions".

The response could be :

Overall environmental actions

Teamwork

Rely on insiders to solve problems

Involve many persons

Many areas of expertise represented

Authorize significant expenses

Act

Recycle (Always or Frequently)

Proper waste disposal (Always or Frequently)

Support tax payment increase for environmental protection (Always or Frequently)

Support environmental law enforcement (Always or Frequently)

Use of environmentally friendly products (Always or Frequently)

Promote a new and more sever environmental law (Always or Frequently)
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The corresponding null hypothesis is tested by asking whether people that are

more "technical" in terms of the type of formal education had "Always" and

"Frequently" as the most common answers for strategic actions and "Never" and

"Few times" for environmental actions.

Responses of more "Always" and "Frequently" for strategic actions and

responses of "Never" and "Few times" for environmental actions are consistent with

the null hypothesis and responses of "Never" and "Few times" for strategic actions

and "Always" and "Frequently" for environmental actions by people that are more

"technical" in terms of the type of formal education are inconsistent with the null

hypothesis. From the most "Technical" to the less "Technical", the classification of

the fields for this study is : The most "Technical", Engineering, followed by Sciences,

Management and Humanities.

Question 6 will give data for Hypothesis 8 to evaluate if they tended to take

more or less overall environmental actions.

Regression analysis was done to obtain correlation between education type

and actions taken for the different types of threat and types of environmental

problems, results are shown in table 24. As shown in table 31, Chi-square analysis

shows significance levels close to zero. Lambda values and uncertainty coefficients

were calculated, in general, these values go down by about 25 percent and in several

cases are zero. Blank spaces means that cannot be computed because the asymptotic

standard error equals zero
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Significance Design EP
Chi-Square

Health
Gender

Enforcement
Work

Product
New Law

People
# People

Area

Expenses
Action

Recycle

Storage

5 Tax

Religion

Enforcement
Work

Product
New Law

People

# People
Area

Expenses
Action

Recycle

Storage

Tax

AP

.000

.000

.000

.000

.000

.001

.000

.250

.000

.006

.069

.011

.000

.000

.000

.000

.000

.000

.000

.000

.000

.002

.000

.000

ws

.000

.000

.000

.000

.000

.114

.003

.787

.000

.000

.000

.014

.000

.000

.000

.000

.001

.000

.002

.000

.000

.000

.000

.000

L

.000

.000

.000

.002

.000

.001

.007

.173

.000

.000

.004

.133

.000

.000

.000

.003

.001

.000

.000

.000

.000

.000

.000

.000

we

.000

.000

.001

.000

.000

.000

.000

.027

.000

.000

.000

.001

.000

.059

.000

.000

.050

.000

.000

.000

.000

.000

.000

.000

D

.000

.000

.000

.000

.000

.010

.617

.020

.000

.000

.000

.016

.000

.000

.000

.000

.001

.000

.002

.000

.000

.000

.000

.000

Significance
Lambda

Enforcement
Work

Product
New Law

People
# People

Area

Expenses
Action

Recycle
Storage

Tax

Enforcement
Work

Product
New Law

People

# People
Area

Expenses
Action
Recycle

Storage
Tax

AP

.676

.001

.002

.000

.189

.032

.067

.548

.796

.396

.007

.160

.057

.515

.000

.064

.187

.083

.943

.222

.000

WS

.014

.000

.013

.696

.312

.093

.000

.343

.116

.373

.035

.458

.003

.600

.381

.033

.414

.663

.007

L

.014

.000

.317

.312

.087

.014

.002

.051

.469

.121

.198

.604

.701

.326

.120

.041

.078

.243

.209

.003

we

.008

.000

.010

.074

.007

.003

.844

.008

.686

.373

.670

.238

.006

.001

.042

.007

.354

.529

.008

.000

D

.641

.205

.004

.001

.251

.056

.607

.000

.777

.338

.283

.072

.034

.122

.235

.002

.000

.347

.014

.013
TABLE 31



Family

Enforcement

Work

Product

New Law

People

# People

Area

Expenses

Action

Recycle

Storage

Tax

oo Nationo

Enforcement

Work

Product

New Law

People

# People

Area

Expenses

Action

Recycle

Storage

Tax

.018

.000

.013

.009

.000

.000

.000

.000

.000

.187

.000

.000

.000

.001

.000

.000

.000

.002

.000

.000

.187

.024

.000

.000

.011

.000

.001

.000

.000

.000

.006

.000

.000

.685

.000

.000

.002

.000

.000

.000

.001

.000

.644

.000

.245

.020

.000

000

.012

.000

.003

.003

.005

.000

.758

.000

.000

.164

.004

.000

.000

.003

.000

.000

.000

.000

.230

.000

.006

.000

.000

.000

.468

.000

.221

.000

.000

.000

.000

.000

.000

.076

.000

.000

.000

.029

.001

.000

.608

.000

.000

.000

.101

.000

.139

.000

.004

.000

.106

.000

.001

.000

.762

.000

.000

.000

.000

.000

.067

.003

.000

.000

.082

.000

.000

.000

.000

.000

.004

.000

Enforcement

Work

Product

New Law

People

# People

Area

Expenses

Action

Recycle

Storage

Tax

Enforcement

Work

Product

New Law

People

# People

Area

Expenses

Action

Recycle

Storage

Tax

.014

.014

.133

.298

.156

.698

.000

.160

.069

.110

.857

.004

0.203

0.913

0.057

0.22

0.405

0.224

.014

.164

.072

.628

.579

.156

.795

.090

.005

.021

0.544

0.488

0

.008

.224

.008

.156

.519

.643

.000

.808

.263

0.908

0.909

0.22

0.862

.317

.098

.317

.008

.110

.392

.444

.000

.179

.009

.479

.014

0.527

0.778

0.918

0.847

0701

.058

.324

.781

.327

.371

.022

.076

.002

.158

.317

.317

0.066

0.013

0.778

0.007

0.653

TABLE 31



Income

Enforcement
Work

Product
New Law

People

H People
Area

Expenses
Action
Recycle
Storage

Tax

.000

.157

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.405

.000

.000

.000

.008

.025

.000

.000

.003

.017

.000

.096

.058

.000

.000

.000

.000

.018

.000

.055

.000

.012

.000

.019

.240

.000

.000

.000

.000

.000

.000

.034

.001

.022

.000

.000

.009

.000

.000

.000

.001

.000

.000

.004

.000

.104

.000

Enforcement
Work

Product
New Law

People

# People
Area

Expenses
Action

Recycle
Storage

Tax

.058

.002

.003

.505

.003

.126

.000

.001

.058

.326

.014

.007

.133

.015

.014

.074

.670

.348

.439

.317

.577

.237

.188

.317

.008

.111

.039

.330

.072

.652

.781

.127

.208

.014

.014

.001

.296

.078

.628

.014

.004

.097

00

TABLE 31



Significance

Uncertainty Coefficient

AP WS WC D

oo
K)

Enforcement

Work

Product

New Law

People

# People

Area

Expenses

Action

Recycle

Storage

Tax

.000

.000

.000

.000

.000

.001

.000

.000

.000

.004

.059

.009

.000

.000

.000

.000

.000

.114

.003

.783

.000

.000

.000

.009

.000

.000

.000

.000

.000

.001

.007

.031

.000

.000

.000

.124

.000

.000

.000

.000

.000

.000

.000

.024

.000

.000

.000

.001

.000

.000

.029

.000

.000

.010

.619

.017

.000

.000

.000

.014

Enforcement

Work

Product

New Law

People

# People

Area

Expenses

Action

Recycle

Storage

Tax

.000 .000 .000 .000 .000

.000 .000 .000 .045 .000

.000 .000 .000 .000 .000

.000 .000 .000 .000 .000

.000 .000 .000 .047 .001

.000 .000 .000 .000 .000

.000 .001 .000 .000 .001

.000 .000 .000 000 .000

.000 000 .000 .001 .000

.001 000 .000 .000 .000

000 .000 .000 .000 .000

000 .0(10 .000 .000 .000
TABLE 31



Enforcement

Work

Product

New Law

People

# People

Area
Expenses

Action

Recycle

Storage

Tax

00
OJ

Enforcement

Work

Product

New Law

People

# People

Area

Expenses

Action

Recycle

Storage

lax

.007

.000

.004

.006

.000

.000

.000

.000

.000

.193

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.187

.018

.000

.000

.004

.000

.000

.000

.000

.000

.006

.000

.000

.678

.000

.000

.001

.000

.000

.000

.000

.000

.633

.000

.220

.015

.000

.000

.004

.000

.000

.001

.004

.000

.758

.000

.000

.138

.003

.000

.000

.000

.000

.000

.000

.000

.225

.000

.006

.000

.000

.000

.411

.000

.184

.000

.000

.000

.000

.000

.000

.074

.000

.000

.016

.010

.000

.000

.598

.000

.000

.000

.080

.000

.127

.000

.001

.000

.029

.000

.001

.000

.762

.000

.000

.000

.000

.000

.026

.000

.000

.000

.068

.000

.000

.000

.000

.000

.002

.000

TABLE31



Enforcement .000 .000 .070 .016 .000

oo

Work

Product

New Law

People

# People

Area

Expenses

Action

Recycle

Storage

Tax

.148

.000

.000

.000

.000

.000

.000

.025

.000

.000

.000

.399

.000

.000

.000

.006

.024

.000

.000

.001

.007

.000

.055

.000

.000

.000

.000

.016

.000

.056

.000

.008

.000

.238

.000

.000

.000

.000

.000

.000

.034

.000

.005

.000

.008

.000

.000

.000

.001

.000

.000

.002

.000

.027

.000

TABLE 31



Cross tabulation analysis (frequencies) shows that people that are more

"technical" in terms of the type of formal education (engineering and sciences), most

of the time, did not take a higher number of overall environmental actions. In this

study were 138 with more "technical" formation and 246 with more "social sciences"

(management and humanities) formation.

Analysis through each environmental problem shows that for income, air

pollution, water scarcity, water contamination and deforestation were the problems

where people that are more "technical" in terms of the type of formal education

mostly took a higher number of overall environmental actions compared with people

that are more "social sciences" in terms of the type of formal education through each

factor. In 8 of 12 factors people that are more "technical" in terms of the type of

formal education did not take a higher number of overall environmental actions

compared with people that are more "social sciences" in terms of the type of formal

education; in leaks in 9 of 12 factors people that are more "technical" in terms of the

type of formal education did not take a higher number of overall environmental

actions. Results for health, family, nation and religious beliefs are also shown in table

32 and figures 20 and 21.

Based on chi-square, lambda and uncertainty coefficient values, as well as on

frequency results, the null hypothesis 8 is rejected and the alternative hypothesis 8 is

accepted.

185



ED SPEC

Health
Income

Rel. Beliefs
Family
Nation

AP

4
8
8
7
1

WS

6
8
6
6
4

L

4
9
9
6
2

we

4
8
9
4
4

D

3
8
8
4
3

TABLE 32

Factors were people that are more "technical" in term of the type of formal education did
NOT take a higher number of overall environmental actions.

33-

32-

D Technical

• Humanistic

Air Pollution Water Scarcity Leaks Water Contamination Deforestation

FIGURE 20

186



iDTechnical

{•Humanistic

Nation Health Family Religious Beliefs Income

FIGURE 21
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Hypothesis 9. "Actions taken will differ depending on practice of outdoor

sports. People who practice outdoor sports will tend to take more overall

environmental actions".

Null Hypothesis 9. "Actions taken will differ depending on practice of outdoor

sports. People who practice outdoor sports will not tend to take more overall

environmental actions".

The response could be :

Overall environmental actions

Teamwork

Rely on insiders to solve problems

Involve many persons

Many areas of expertise represented

Authorize significant expenses

Act

Recycle (Always or Frequently)

Proper waste disposal (Always or Frequently)

Support tax payment increase for environmental protection (Always or Frequently)

Support environmental law enforcement (Always or Frequently)

Use of environmentally friendly products (Always or Frequently)

Promote a new and more sever environmental law (Always or Frequently)
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The corresponding null hypothesis is tested by asking whether people who

practice outdoor sports had "Always" and "Frequently" as the most common answers

for strategic actions and "Never" and "Few times" for environmental actions.

Responses of more "Always" and "Frequently" for strategic actions and

responses of "Never" and "Few times" for environmental actions are consistent with

the null hypothesis and responses of "Never" and "Few times" for strategic actions

and "Always" and "Frequently" for environmental actions by people that practice

outdoor sports are inconsistent with the null hypothesis.

Question 6 will give data for H9 to evaluate if they tended to take more or less

overall environmental actions.

Regression analysis was done to obtain correlation between education type

and actions taken for the different types of threat and types of environmental

problems, results are shown in table 24. As shown in table 33, Chi-square analysis

shows significance levels close to zero. Lambda values and uncertainty coefficients

were calculated, in general, these values go down by about 25 percent and in several

cases are zero. Blank spaces means that cannot be computed because the asymptotic

standard error equals zero
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Significance Design EP
Chi-Square

Health

Enforcement
Work

Product
New Law

People
# People

Area

Expenses

Action
Recycle
Storage

Tax

Religion

Enforcement

Work
Product

New Law
People

# People
Area

Expenses
Action

Recycle
Storage

Tax

AP

.002

.001

.000

.001

.000
.016
.000

.001

.000

.000

.000

.207

.002

.012

.007

.000

.000

.000

.024

.000

.000

.000

.000

.000

ws

.001

.000

.000

.000

.040

.000

.000

.005

.001

.000

.000

.000

.001

.002

.015

.000

.000

.001

.000

.000

.000

.000

.000

.001

L

.000

.000

.000

.000

.000

.000

.000

.314

.000

.000

.006

.006

.000

.002

.004

.007

.006

.047

.000

.000

.006

.009

.001

.000

we

.065

.013

.001

.000

.000

.002

.000

.044

.000

.000

.007

.000

.281

.820

.009

.000

.000

.011

.000

.000

.000

.000

.000

.000

D

.000

.000

.001

.000

.000

.000

.000

.000

.000

.000

.012

.133

.000

.168

.000

.000

.000

.003

.000

.000

.002

.000

.000

Significance
Lambda

Enforcement
Work

Product
New Law

People
# People

Area

Expenses
Action

Recycle
Storage

Tax

Enforcement

Work
Product

New Law
People

# People
Area

Expenses
Action

Recycle

Storage

AP

.008

.000

.004

.023

.208

.032

.005

.001

.000

.000

.156

.089

.222

.006

.307

.099

.000

.331

.166

.003

.001

Tax .037
TABLE 33

WS

.000

.594

.061

.000

.768

.000

.701

.793

.000

.003

.003

.046

.317

.411

.015

.368

.023

.115

.271

.050

.000

.041

.060

L

.002

.411

.018

.001

.010

.726

.008

.005

.000

.159

.006

.000

.208

.190

.059

.332

.476

.011

.689

.515

.055

.034

.002

we

.058

.177

.000

.403

.787

.094

.207

.323

.000

.002

.047

.414

.193

.013

.219

.353

.014

.264

.093

.000

.000

.014

D

.000

.617

.004

.001

.322

.058

.036

.029

.005

.000

.107

.248

.001

.816

.027

.001

.268

.023

.013

.494

.095

.004

.004

.011



Family

Enforcement

Work

Product

New Law

People

# People

Area

Expenses

Action

Recycle

Storage

Tax

Nation

Enforcement

Work

Product

New Law

People

# People

Area

Expenses

Action

Recycle

Storage

Tax

.000

.000

.000

.000

.000

.000

.024

.006

.000

.000

.000

.000

.001

.000

.000

.000

.000

.000

.000

.000

.000

.044

.124

.000

.000

.005

.000

.000

.000

.000

.006

.071

.000

.000

.000

.000

.000

.000

.004

.251

.000

.000

.000

.001

.000

.000

.198

.000

.000

.000

.000

.000

.000

.000

.000

.025

.000

.000

.673

.000

.011

.000

.000

.038

.000

.000

.058

.026

.000

.000

.000

.000

.000

.000

.000

.000

.000

.006

.261

.000

.000

.000

.005

.586

.001

.000

.008

.001

.000

.000

.002

.001

.000

.000

.805

.000

.000

.000

.000

.000

.000

.043

.384

.000

.011

.003

.058

.016

.000

.034

.005

.000

.018

.000

.046

.081

.025

.000

.000

Enforcement

Work

Product

New Law

People

# People

Area

Expenses

Action

Recycle

Storage

Tax

Enforcement

Work

Product

New Law

People

# People

Area

Expenses

Action

Recycle

Storage

Tax

.000

.004

.001

.000

.001

.017

.345

.030

.000

.005

.009

.288

.124

.000

.000

.058

.508

.096

.649

.200

.179

.000

.057

.000

.000

.000

.255

.354

.409

.027

.009

.009

.024

.008

.024

.125

.000

.442

.259

.574

.189

.601

.593

.068

.000

.016

.000

.000

.001

.175

.152

.162

.000

.075

0
0.058

0.082

0
0.14

0.159

0.274

0.007

0.137

.004

.000

.001

.000

.002

.137

.903

.015

.001

.051

.479

.024

.000

.024

.001

.000

.590

.055

.274

.258

.819

.001

.000

.001

.000

.000

.001

.662

.868

.068

.028

.060

.248

.156

.000

.024

.004

.000

.007

.274

.220

.288

.001

TABLE 33



Income

Enforcement

Work

Product

New Law

People

# People

Area

Expenses

Action

Recycle

Storage

Tax

.000

.000

.001

.000

.259

.000

.957

.306

.019

.000

.000

.000

.004

.000

.000

.000

.029

.044

.003

.057

.000

.001

.000

.010

.000

.000

.000

.000

.251

.002

.549

.806

.129

.000

.000

.000

.000

.000

.035

.000

.029

.190

.007

.660

.751

.000

.000

.000

.000

.000

.001

.000

.000

.068

.109

.137

.018

.000

.000

.000

Enforcement

Work

Product

New Law

People

# People

Area

Expenses

Action

Recycle

Storage

Tax

.000

.161

.000

.000

.262

.008

.655

.000

.005

.002

.024

.166

.000

.000

.277

.069

.069

.879

.122

.122

.000

.054

.033

.017

.038

.000

.392

.067

.874

.546

.000

.000

.001

.000

.021

.181

.000

.095

.626

.539

.000

.000

.002

.005

.150

.010

.000

.034

.377

.399

.355

.001

.000

.001

TABLE 33



Significance

Uncertainty Coefficient

AP WS L WC D

Enforcement

Work

Product

New Law

People

# People

Area

Expenses

Action

Recycle

Storage

Tax

.001

.000

.000

.000

.000

.015

.000

.001

.000

.000

.000

.211

.000

.000

.000

.000

.037

.000

.000

.004

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.281

.000

.000

.004

.005

.055

.010

.000

.000

.000

.002

.000

.040

.000

.000

.002

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.011

.136

Enforcement

Work

Product

New Law

People

# People

Area

Expenses

Action

Recycle

Storage

Tax

.001

.007

.006

.000

.000

.000

.000

.000

.000

.000

.000

.000

.001

.001

.004

.000

.000

.001

.000

.000

.000

.000

.000

.000

.000

.001

.001

.007

.005

.045

.000

.000

.001

.009

.001

.000
TABLE 33

.284

.817

.009

.000

.000

.009

.000

.000

.000

.000

.000

.000

.000

.157

.000

.000

.000

.003

.000

.000

.000

.000

.000

.000



Enforcement

Work

Product
New Law

People
# People

Area
Expenses

Action
Recycle
Storage

Tax

.000

.000

.000

.000

.000

.000

.023

.006

.000

.000

.000

.000

.000

.004

.000

.000

.000

.000

.005

.072

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.026

.000

.000

.665

.000

.000

.000

.000

.000

.000

.006

.258

.000

.000

.000

.004

.590

.000

.000

.000

.000

.000

.040

.382

.003

.000

.011

.001

.059

Enforcement
Work

Product
New Law

People
# People

Area
Expenses

Action
Recycle
Storage

Tax

.000

.000

.000

.000

.000

.000

.000

.000

.000

.041

.094

.000

.000

.000

.000

.254

.000

.000

.000

.000

.000

.000

.190

.000

.001

.000

.000

.034

.000

.000

.058

.010

.000

.000

.000

.000

.000

.000

.003

.000

.000

.000

.002

.000

.000

.000

.805

.000

.006

.000

.013

.002

.000

.015

.000

.040

.068

.021

.000

.000

TABLE 33



Enforcement

Work

Product

New Law

People

# People

Area

Expenses

Action

Recycle

Storage

Tax

.000

.000

.000

.000

.263

.000

.957

.305

.003

.000

.000

.000

.001

.000

.000

.000

.030

.045

.002

.053

.000

.000

.000

.010

.000

.000

.000

.000

.255

.002

.546

.805

.115

.000

.000

.000

.000

.000

.014

.000

.029

.191

.006

.660

.752

.000

.000

.000

.000

.000

.000

.000

.000

.067

.035

.125

.007

.000

.000

.000

TABLE 33



Cross tabulation analysis (frequencies) shows that effectively people who

practice outdoor sports, most of the time, took more overall environmental actions but

not always than those who do practice outdoor sport.

In this study were 219 who practice outdoor sports and 165 who don't.

Analysis through each environmental problem shows that for income, leaks and water

contamination were the problems where people who practice outdoor sports mostly

took a higher number of overall environmental actions compared with those who

don't practice outdoor sports through each factor. In both problems only in 1 of 12

factors people who practice outdoor sports did not take a higher number of overall

environmental actions compared with those who don't; for water scarcity and

deforestation in 2 of 12 factors people who practice outdoor sports did not take a

higher number of overall environmental actions, and finally for air pollution, in 3 of

12 factors people who practice outdoor sports did not take a higher number of overall

environmental actions. Results for health, family, nation and religious beliefs are also

shown in table 34 and figures 22 and 23.

Based on chi-square, lambda and uncertainty coefficient values, as well as on

frequency results, the null hypothesis 9 is rejected and the alternative hypothesis 9 is

accepted.
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SPORTS

Health
Income

Rel. Beliefs
Family
Nation

AP

6
3
6
4
7

WS

3
2
3
6
9

L

5
1
6
4
8

we

5
1
4
3
6

D

4
2
5

L_ 2

7

Factors were people that practice outdoor sports did NOT take a higher number of overall
environmental actions.

TABLE 34

45,

jDPractice

•No Practice i

Deforestation Air Pollution Leaks Water Contamination Water Scarcity

FIGURE 22
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D Practice |

• No Practice i

Nation Health Family Religious Belief Income

FIGURE 23
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Summary.

Results show that people in their normal behavior tends to take actions that

are not more comprehensive. But when an environmental problem is perceived their

behaviors changed drastically. The only one where there was not such a big change is

in religious beliefs.

People also has its values on their family, health, religious beliefs, nation and

income but the perception of what is most important also changes when one of these

factors is facing a threat. Family is the only one that remained without change as the

most important.

For age, results through the five environmental problems and the five types of threat

show that younger took more overall environmental actions.

Younger took the most overall environmental actions when family was in threat and

the less when income was in threat. On the other hand, older took the most overall

environmental actions when income, religious belief and health were on threat and

the less when family and nation were in threat. Younger took the most overall

environmental actions for water scarcity and the less for leaks, but age is the less

significant predictor of overall environmental action among the demographic

characteristics.

For age, the threat which had a higher number of significant correlation was

family and the lower was religious beliefs.
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For age, the environmental problem which had the higher number of

significant correlation with threat perception was water scarcity and the lower were

air pollution, leaks and water contamination.

For gender, results through the five environmental problems and the five types of

threat show that female took more overall environmental actions.

Female took the most overall environmental actions when nation was in threat

and the less when family was in threat. Female took the most overall environmental

actions for leaks and the less for water scarcity.

For gender, the threat which had a higher number of significant correlation

was religious beliefs and the lower was income.

For gender, the environmental problem that had the higher number of

significant correlation with threat perception was air pollution and the lower was

water scarcity. Gender was the most significant predictor of overall environmental

actions among the demographic characteristics.

For education level, results through the five environmental problems and the five

types of threat show that people with Master degree only did not take more overall

environmental actions for deforestation and for nation and religious beliefs.
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People with Master degree took the most overall environmental actions when

health was in threat and the less when religious beliefs were in threat.

People with Master degree levels took the most overall environmental actions for

leaks and the less for deforestation.

For education level, the threat which had a higher number of significant

correlation was family and the lower was health.

For education level, the environmental problem that had the higher number of

significant correlation with threat perception was deforestation and the lower was

water contamination. Education level was the third most significant predictor of

overall environmental actions among the demographic characteristics.

For educational specialization or type, results through the five environmental

problems and the five types of threat show that people with a more technical

orientation in their education did not take more overall environmental actions for

water contamination, leaks and water scarcity (took the same than people with a more

humanistic orientation in their education) and for income and religious beliefs.

People with a more technical orientation in their education took the most

overall environmental actions when nation was on threat and less when income was

in threat.
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People with a more technical orientation in their education took the most

overall environmental actions for deforestation and the less for water scarcity, water

contamination and leaks.

For education specialization, the threat which had a higher number of

significant correlation with threat perception was nation and the lower was health.

For education specialization, the environmental problem that had the higher

number of significant correlation was water scarcity and the lower was air pollution.

Education specialization was the second most significant predictor of overall

environmental actions among the demographic characteristics.

For outdoor sports practice, results through the five environmental problems and the

five types of threat show that people who practice outdoor sports took more overall

environmental actions.

People who practice outdoor sports took the most overall environmental

actions when income was in threat and the less when nation was in threat.

People who practice outdoor sports took the most overall environmental

actions for water contamination and the less for air pollution.

For practice of outdoor sports, the threat which had a higher number of

significant correlation was family and the lower was nation.
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For outdoor sports practice, the environmental problem that had the higher

number of significant correlation with threat perception was air pollution and the

lower were water scarcity, leaks and deforestation. Outdoor sports practice was the

fourth most significant predictor of overall environmental actions among the

demographic characteristics.

Results show that for the last 6 hypotheses people took different actions

depending on the type of environmental problem, the type of threat, demographic

characteristics and the different types of actions. So it is clear that not only

demographic characteristics, but type of environmental problem, type of threat and

the action to perform will affect people's behavior.

Results can be analyzed in different ways. For demographic characteristics,

gender was the most significant predictor of overall environmental actions, followed

by education specialization, education level practice of outdoor sports and age. For

types of environmental problem, deforestation was the most significant predictor of

threats, followed by air pollution, water scarcity, leaks and water contamination. For

types of threat, nation was the most significant predictor of overall environmental

actions, followed by family, religious beliefs, health and income. In general it can be

said that types of threat were the most significant predictors of overall environmental

actions, followed by demographic characteristics.
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Summarizing, the most significant predictors of overall environmental actions

are the types of threat, for demographic characteristics only gender and education

specialization are significant.

Further statistical analysis will be done in future research to these types of

threats as predictors of overall environmental actions for specific environmental

threat and to the environmental actions taken for the types of threats and the types of

environmental problems.
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CHAPTER V. DISCUSSION, IMPLICATIONS, LIMITATIONS AND

FUTURE RESEARCH.

V.I. DISCUSSION.

The purpose of this study was to find how people behave when a personal

threat was perceived and to analyze what factors affect the perception of threat, and,

ultimately, the behavioral response to that perceived threat.

The results presented in this thesis are preliminary but suggestive. Further

empirical work is needed to see if these results generalize to more diverse and

representative populations. Further methodological work is needed to improve the

measurement and estimation of value orientation.

This study finds support for the hypothesis that people take more

environmental actions when a personal threat is perceived than when no personal

threat is perceived.

Interestingly, the type of environmental problem is an important factor in predicting

what kind of threat people will perceive, but not in predicting what specific actions

will be taken. This shows that once people perceived an issue as a problem that

threatened them personally, air pollution motivated people more than any other

environmental problem did to undertake appropriate counteractions. The other

environmental problems that induced action-taking behavior are, from most to least

influential, water scarcity, leaks, deforestation, and water contamination. However,
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these latter issues generally did not change a person's propensity to take action in a

statistically significant manner. Further analysis of the relative impact of each of

these environmental issues can be a focus of future research.

"Family" is the most significant factor affecting perception of a threat for

environmental problems once the environmental problem was perceived as a threat.

The next most important were nation, health, income, and religious beliefs; however,

most of the effects of these latter factors were not statistically significant. The

statistically significant correlation are as follows; for the factors that affected whether

air pollution is perceived as a personal threat are, nation (biggest effect), family,

health, and income (all with a lower effect) and, finally, religious beliefs (least

effect). For the factors that affected whether water scarcity is perceived as a personal

threat are, nation (biggest effect), health, religious beliefs and family (all with a lower

effect) and, finally, income (least effect). For the factors that affected whether leaks is

perceived as a personal threat are, nation (biggest effect), religious beliefs, family,

and income (all with a lower effect) and, finally, health (least effect).

For the factors that affected whether water contamination is perceived as a

personal threat are, family (biggest effect), nation, religious beliefs and health (all

with a lower effect) and, finally, income (least effect).
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For the factors that affected whether deforestation is perceived as a personal

threat are, family (biggest effect), health, nation, and religious beliefs (all with a

lower effect) and, finally, income (least effect).

This study found that the types of threat are more significant predictors for the

design of an overall environmental solution to specific environmental problems than

are demographic characteristics like gender and education specialization; this is

consistent with Baldassare and Katz's (1992) conclusion. The type of problem affects

threat perception.

The specific factors that predict whether a successful overall environmental

solution to specific environmental problems could be designed by a person were

obtained from a Pearson's correlation (using cross-tabulation) including the six

demographic variables, types of threat and types of environmental problem. Results

shows that gender is the most significant demographic characteristic that predicted

overall environmental actions; education level and practice of outdoor sports are also

significant. Deforestation is the environmental problem that most significantly

predicts threat perception; air pollution, water scarcity, leaks, and water

contamination are also significant. Threat to nation is the most significant predictor of

overall environmental actions; threats to family, religious beliefs, health, and income

are also significant. In general, the types of threat are the most significant predictors

of whether or not environmental actions were undertaken; some demographic

characteristics also had predictive power.
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Next discussion is based on the objectives established at the beginning of this report.

1. It was found that the perception of different personal threats (to family, to nation,

to religious beliefs, to income or to health) caused by different environmental

problems (air pollution, water scarcity, leaks and spills of hazardous materials, water

contamination or deforestation) leads people to adopt different specific strategic and

environmental actions.

2. Results show that gender, education level and outdoor sports practices (among

demographic characteristics) and nation, family and religious beliefs (among types of

personal threat perceived) are significant determinants of environmental behaviors

(measured by choosing more overall environmental actions) for MBA students of the

ITESM in Monterrey, Mexico.

3. The characteristics of the person who might develop better solutions for the

specific environmental problems are as shown in table 35.
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Health

R. beliefs

Family

Nation

Income

AP

Practice of

sports

Gender

Practice of

sports

Educ.

Special.

Gender

Gender

WS

Gender

Educ.

Special.

Educ.

Special.

L

Gender

Gender

Educ.

Special

Gender

we

Gender

Practice of

sports

Educ.

Special.

Gender

D

Gender

Gender

Educ.Level

Educ.

Special.

TABLE 35
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4. The types of environmental problems (among air pollution, water scarcity, leaks

and spills of hazardous materials, water contamination and deforestation) that

provokes people the most to perceive these problems as a personal threat that could

impact their family, income, nation, religious beliefs and health are shown in table

36.
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TYPES OF ENVIRONMENTAL PROBLEM TYPES OF THREAT

Air Pollution 1. Nation
2. Family
3. Health
4. Income
5. Religious beliefs

Water scarcity 1. Nation
2. Health
3. Religious beliefs
4. Family
5. Income

Leaks 1. Nation
2. Religious beliefs
3. Family
4. Income
5. Health

Water contamination 1. Family
2. Nation
3. Religious beliefs
4. Health
5. Income

Deforestation 1. Family
2. Health
3. Nation
4. Religious beliefs
5. Income

TABLE 36
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5. Results show that what makes people to perceive any of those environmental

problems as a personal threat that could impact their family, nation, religious beliefs,

income and health is first, the type of threat perceived; second, the types of problem

and; third, demographic characteristics as gender, education level and outdoor sports

practice. It is believe in this study that the type of action to perform is also an

important factor but further studies have to be done to support this proposition.

V.2. IMPLICATIONS FOR THEORY AND PRACTICE.

The results of this thesis suggest that environmental awareness is an attribute

that requires a much closer look than it has been given in both theory and practice.

Environmental awareness is not a simple "yes" or "no" variable. It is not enough just

to talk but to act about being environmentally friendly. Future research will have to

consider now if people are actually or not in a personal threat and, if possible, when

applying a survey about environmental attitudes to complement it with observation

data. Also will be important to identify what environmental problem is provoking

people to feel a threat. Finally, it will be important to identify what is what people

perceive is in threat.
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One practical result from this study is basic guidance on how others can use

environmental survey results as a predictor of behavior.

These findings suggest some potential ways to change environmental

performance. Specifically, this research shows that demographic characteristics, type

of threat, type of environmental problem, and actions to perform affect individual

behavior. These factors should be considered in the selection of the individuals who

make the decisions to design and implement the solutions for environmental

problems.

The basic findings of this research will be interesting to both researchers and

administrators of public policy. Hopefully, these results will help organizations and

government agencies (especially in rapidly developing countries like Mexico) when

they design and implement environmental programs as part of their corporate

strategy.

This study contributes to fulfill the lack of research in the field of

environmental management as reported in several studies like Wescott II (1995). This

study also contributes, in the context of sustainable development and industrial

ecology, to be a different framework for organizing human activities (Allenby and

Richards, 1994) and its study. This study also is a contribution to the literature

regarding environmental management subjects applied in organizational studies,

which is reported as scarce (Wescott II, 1995). Another contribution is as an
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empirical study, which can be used as a systematic comparison of findings across

organizations and countries as proposed by Gladwin (1993).

In summary, this study provides new insight into how graduate business

school students who are also executives, directors or managers in Mexican firms

behave with respect to environmental management, how they are influenced by their

perceptions as well as by certain demographic and organizational factors to design a

solution for specific environmental problems through strategic and environmental

actions.

V.3. LIMITATIONS.

Some limitations of this study should be recognized. First, the survey was

limited to a group of students with certain characteristics that are not common in the

majority of Mexican population but in some business people. Thus, we can not

generalize our results to all Mexicans.

Second, people can change their threat perceptions over time. The present

study does not shed light on changes on environmental practices over time.

Third, this study was limited to Monterrey and, so, is not a national sample. It

would be inappropriate to draw conclusions about the country's environmental

consciousness even for other groups with characteristics similar to the group

surveyed here.
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Fourth, although a high proportion of our sample could be considered as

environmentalists, that label has little to do with how much they know about

environmental problems, or how much they are willing to alter their behavior in order

to deal with environmental problems.

Fifth, for this study only five environmental problems were used. More should

be included in future research. Also these five environmental problems are analyzed

as isolated factors; in real life they appear as a combined set of problems. Further

studies could examine how different combinations of these problems affect people's

perceptions.

Sixth, the study was applied only in a successful world-class Mexican school.

Seventh, as mentioned before, one of the objectives of this study was to

analyze how people react to some of the environmental problems in the area of

Monterrey, Mexico. A limitation of this study is that there is not a support literature

focused on environmental behavior in developing countries. So much of the objective

is to gather information for further and future research.

Eighth, the use of questionnaire as the instrument for this study. It is known

that although the validity of questionnaire responses is often problematic and

objective measures of actual behavior is preferred, such data are very hard to collect.

And when available, it is by necessity only for very few specific types of behavior

(Stern etal, 1995).
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V.4. FUTURE RESEARCH.

Beside the obvious studies in other groups with different demographic

characteristics and types of social groups. Future research could include:

i. Studying how decisions or solutions are proposed in groups

(i.e., not only by individuals).

ii. Discovering which type of process each person follows once

they have perceived the existence of a environmental problem

that is not done in current study,

iii. To analyze people's behaviors when implementing a solution

and not only when designing a solution as in current study,

iv. How individual concern is shaped by macro factors, such as

social movements and political-economic forces,

v. Determining the effect of the presence or absence of

environmental concern and engagement and environmental

education. These internal factors are present at the ITESM, but

could be absent in other settings.
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There was a question 7 which pretended to know which were the three most

important determinants for people to consider for each environmental problem a

personal threat for each one of the factors to be affected (health, income, family,

religious beliefs and nation). These determinants would be the endpoint to start

changing attitudes and behaviors towards an environmental problem because of the

perception of an immediate, strong and personal effect on each one of the factors to

be affected.

Also was eliminated "Job Security" as environmental problem to be studied,

many disagree in considering it as an environmental problem. Also the format of the

questionnaire was changed to a more easy and faster to respond and a more friendly

format was designed. No open-ended questions were included. Like remarking some

paragraphs and keywords, standardization of scales also was done. General data also

was placed at the end of the questionnaire and space for answering also was

amplified. Definitions of the different concepts used were also included to

standardize understanding of them. Also the categories for age, hierarchy level and

education type were changed to more realistic and easier scales. Wording was also

changed to a language that could be easily understood by the students, technical word

were avoided as possible.
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Summary of statistics

Cross tabulation is the plotting of two categorical variables in the form of a

matrix so that the values of one variable define the rows and the values of the other

define the columns, with the cells containing the frequency of cases with a given

value for each of the two items and from which a chi-square can be computed to asses

the statistical significance of the relationship.

Chi-square is the value, usually obtained from cross-tabulation of two items

in survey research that can be compared with the values of the chi-square distribution

to obtain a probability for assessing statistical significance.

Numerical Descriptive Statistics, are statistics such as average variance,

used to suppress the detail in data files and to condense and summarize the data to

make facts more visible, as well as to indicate the degree to which the sample data are

likely to represent the entire population.

Frequency distribution is the number of cases that contain each of the scale

values for a particular survey item or variable.

Median: A measure of central tendency not sensitive to outlying values. The

value above and below which half the cases fall, the 50th percentile. If there is an

even number of cases, the median is the average of the two middle cases when they

are sorted in ascending or descending order.
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Correlation: is the measure of linear association between two variables.

Values of the correlation coefficient range from -1 to 1. The sign of the coefficient

indicates the direction of the relationship, and its absolute value indicates the

strength, with larger absolute values indicating stronger relationships.
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Crosstabs

Case Processing Summary

btuaenrs
Age * Normal
Conditions
Work
Student's
Age * Normal
Conditions
People
Student's
Age * Normal
Conditions
Number
People
Student's
Age * Normal
Conditions
Knowledge
Areas
Student's
Age * Normal
Conditions
Expenses
Student's
Age * Normal
Conditions
Action
Education
level *
Normal
Conditions
Work
Education
level *
Normal
Conditions
People
Education
level *
Normal
Conditions
Number
People

Cases
Valid

N

384

384

384

384

384

384

384

384

384

Percent

100.0%

100.0%

100.0%

100.0%

100.0%

100.0%

100.0%

100.0%

100.0%

Missing
N

0

0

0

0

0

0

0

0

0

Percent

.0%

.0%

.0%

.0%

.0%

.0%

.0%

.0%

.0%

Total
N

384

384

384

384

384

384

384

384

384

Percent

100.0%

100.0%

100.0%

100.0%

100.0%

100.0%

100.0%

100.0%

100.0%
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Case Processing Summary

tducation
level *
Normal
Conditions
Knowledge
Areas
Education
level *
Normal
Conditions
Expenses
Education
level *
Normal
Conditions
Action
Education
Specialization
* Normal
Conditions
Work
Education
Specialization
* Normal
Conditions
People
Education
Specialization
* Normal
Conditions
Number
People
Education
Specialization
* Normal
Conditions
Knowledge
Areas
Education
Specialization
* Normal
Conditions
Expenses
Education
Specialization
* Normal
Conditions
Action

Cases
Valid

N

384

384

384

384

384

384

384

384

384

Percent

100.0%

100.0%

100.0%

100.0%

100.0%

100.0%

100.0%

100.0%

100.0%

Missing
N

0

0

0

0

0

0

0

0

0

Percent

.0%

.0%

.0%

.0%

.0%

.0%

.0%

.0%

.0%

Total
N

384

384

384

384

384

384

384

384

384

Percent

100.0%

100.0%

100.0%

100.0%

100.0%

100.0%

100.0%

100.0%

100.0%
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Case Processing Summary

student's
Gender *
Normal
Conditions
Work
Student's
Gender *
Normal
Conditions
People
Student's
Gender *
Normal
Conditions
Number
People
Student's
Gender *
Normal
Conditions
Knowledge
Areas
Student's
Gender *
Normal
Conditions
Expenses
Student's
Gender *
Normal
Conditions
Action
Practice
Outdoor
Sports *
Normal
Conditions
Work
Practice
Outdoor
Sports *
Normal
Conditions
People

Cases
Valid

N

384

384

384

384

384

384

384

384

Percent

100.0%

100.0%

100.0%

100.0%

100.0%

100.0%

100.0%

100.0%

Missing
N

0

0

0

0

0

0

0

0

Percent

.0%

.0%

.0%

.0%

.0%

.0%

.0%

.0%

Total
N

384

384

384

384

384

384

384

384

Percent

100.0%

100.0%

100.0%

100.0%

100.0%

100.0%

100.0%

100.0%
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Case Processing Summary

Practice
Outdoor
Sports *
Normal
Conditions
Number
People
Practice
Outdoor
Sports *
Normal
Conditions
Knowledge
Areas
Practice
Outdoor
Sports *
Normal
Conditions
Expenses
Practice
Outdoor
Sports *
Normal
Conditions
Action

Cases
Valid

N

384

384

384

384

Percent

100.0%

100.0%

100.0%

100.0%

Missing
N

0

0

0

0

Percent

.0%

.0%

.0%

.0%

Total
N

384

384

384

384

Percent

100.0%

100.0%

100.0%

100.0%

Student's Age * Normal Conditions Work

Count

Crosstab

student's less tnan
Age 25

25 to 34
35 to 44
45 to 54

Total

Normal Conditions Work

Never

16
8

24

Few
Times

9

75
2
1

87

Some
Times

57

58
17
14

146

Frequently

36

47
6
2

91
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Crosstab

Count

students
Age

Total

less tnan
25
25 to 34
35 to 44
45 to 54

Normal
Conditions

Always

16

20

36

Total

118

216
33
17

384

Chi-Square Tests

rearson
Chi-Square
Likelihood Ratio
Linear-by-Linear
Association
N of Valid Cases

Value

89.489a

98.010

18.490

384

df

12

12

1

Asymp.
Sig.

(2-sided)

.000

.000

.000

a. 6 cells (30.0%) have expected count less than 5. The minimum expected count is 1.06.
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Directional Measures

Nominal Lamoaa symmetric
by Nominal Student's

Age
Dependent
Normal
Conditions
Work
Dependent

Goodman Student's
and Kruskal Age
tau Dependent

Normal
Conditions
Work
Dependent

Uncertainty Symmetric
Coefficient student's

Age
Dependent
Normal
Conditions
Work
Dependent

Value
.042

.000

.071

.105

.065

.103

.123

.089

Asymp.
Std. Error3

.028

.000

.047

.019

.013

.016

.019

.014

Approx. Tb

1.478

c

1.478

6.079

6.079

6.079

Approx.
Sig.

.139

c

.139

.000d

.000d

.000e

.000e

.oooe

a. Not assuming the null hypothesis.

b. Using the asymptotic standard error assuming the null hypothesis.

c. Cannot be computed because the asymptotic standard error equals zero.
d. Based on chi-square approximation

e. Likelihood ratio chi-square probability.

Symmetric Measures

interval oy interval Pearson's
R

Ordinal by Ordinal Spearman
Correlation

N of Valid Cases

Value

-.220

-.252

384

Asymp.
Std. Error3

.037

.041

Approx. Tb

-4.402

-5.080

Approx.
Sig.

.000°

,000C

a. Not assuming the null hypothesis.

b. Using the asymptotic standard error assuming the null hypothesis.

c. Based on normal approximation.

Student's Age * Normal Conditions People
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Crosstab

Count

students less tnan
Age 25

25 to 34
35 to 44
45 to 54

Total

Normal Conditions People
Some
Times

45

37
8
3

93

Frequently

44

120
12

176

Always

29

59
13
14

115

Total

118

216
33
17

384

Chi-Square Tests

Kearson
Chi-Square
Likelihood Ratio
Linear-by-Linear
Association
Not Valid Cases

Value

47.203a

48.934

18.408

384

df

6

6

1

Asymp.
Sig.

(2-sided)

.000

.000

.000

a. 1 cells (8.3%) have expected count less than 5. The minimum expected count is 4.12.
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Directional Measures

Nominal LamDda symmetnc
by Nominal Student's

Age
Dependent
Normal
Conditions
People
Dependent

Goodman Student's
and Kruskal Age
tau Dependent

Normal
Conditions
People
Dependent

Uncertainty Symmetric
Coefficient student's

Age
Dependent
Normal
Conditions
People
Dependent

Value
.064

.048

.077

.046

.064

.061

.062

.060

Asymp.
Std. Error3

.045

.053

.052

.017

.015

.015

.015

.015

Approx. Tb

1.389

.884

1.418

4.058

4.058

4.058

Approx.
Sig.

.165

.377

.156

.000C

.000C

.000°

.000d

.000d

a. Not assuming the null hypothesis.
b. Using the asymptotic standard error assuming the null hypothesis.
c. Based on chi-square approximation
d. Likelihood ratio chi-square probability.

Symmetric Measures

interval oy interval Pearson's
R

Ordinal by Ordinal Spearman
Correlation

N of Valid Cases

Value

.219

.204

384

Asymp.
Std. Error3

.055

.054

Approx. Tb

4.392

4.071

Approx.
Sig.

.000°

.000°

a. Not assuming the null hypothesis.
b. Using the asymptotic standard error assuming the null hypothesis.
c. Based on normal approximation.

Student's Age * Normal Conditions Number People
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Crosstab

Count

student's less tnan
Age 25

25 to 34
35 to 44
45 to 54

Total

Normal Conditions Number People

Never

6

8
14

Few
Times

4
2
1
7

Some
Times

46

46
5

97

Frequently

35

98
15

148

Crosstab

Count

students
Age

Total

less tnan
25
25 to 34
35 to 44
45 to 54

Normal
Conditions

Always

37

62
11
8

118

Total

118

216
33
17

384

Chi-Square Tests

Hearson
Chi-Square
Likelihood Ratio
Linear-by-Linear
Association
N of Valid Cases

Value

130.3823

84.273

4.337

384

df

12

12

1

Asymp.
Sig.

(2-sided)

.000

.000

.037

a. 8 cells (40.0%) have expected count less than 5. The minimum expected count is .31.
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Directional Measures

Nominal Lamoaa symmetric
by Nominal Student's

Age
Dependent
Normal
Conditions
Number
People
Dependent

Goodman Student's
and Kruskal Age
tau Dependent

Normal
Conditions
Number
People
Dependent

Uncertainty Symmetric
Coefficient students

Age
Dependent
Normal
Conditions
Number
People
Dependent

Value
.052

.012

.081

.059

.048

.095

.106

.086

Asymp.
Std. Error3

.042

.061

.038

.017

.011

.018

.020

.016

Approx. Tb

1.209

.194

2.025

5.002

5.002

5.002

Approx.
Sig.

.227

.846

.043

.000°

.000°

.000d

.000d

.oood

a. Not assuming the null hypothesis.

b. Using the asymptotic standard error assuming the null hypothesis.

c. Based on chi-square approximation

d. Likelihood ratio chi-square probability.

Symmetric Measures

interval oy interval Kearson's
R

Ordinal by Ordinal Spearman
Correlation

N of Valid Cases

Value

-.106

.023

384

Asymp.
Std. Error3

.073

.056

Approx. Tb

-2.092

.459

Approx.
Sig.

.037°

.647C

a. Not assuming the null hypothesis.

b. Using the asymptotic standard error assuming the null hypothesis.

c. Based on normal approximation.

Student's Age * Normal Conditions Knowledge Areas
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Crosstab

Count

student's less tnan
Age 25

25 to 34
35 to 44
45 to 54

Total

Normal Conditions Knowledge Areas

Never

17

26
7

50

Few
Times

39

72
12
1

124

Some
Times

20

45
8

14
87

Frequently

20

73
6
2

101

Crosstab

Count

student's
Age

Total

less tnan
25
25 to 34
35 to 44
45 to 54

Normal
Conditions

Always

22

22

Total

118

216
33
17

384

Chi-Square Tests

Pearson
Chi-Square
Likelihood Ratio
Linear-by-Linear
Association
N of Valid Cases

Value

97.297a

93.371

1.380

384

df

12

12

1

Asymp.
Sig.

(2-sided)

.000

.000

.240

a. 6 cells (30.0%) have expected count less than 5. The minimum expected count is .97.
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Directional Measures

Nominal Lamoaa symmetric
by Nominal Student's

Age
Dependent
Normal
Conditions
Knowledge
Areas
Dependent

Goodman Student's
and Kruskal Age
tau Dependent

Normal
Conditions
Knowledge
Areas
Dependent

Uncertainty Symmetric
Coefficient student's

Age
Dependent
Normal
Conditions
Knowledge
Areas
Dependent

Value
.084

.131

.054

.108

.048

.097

.117

.082

Asymp.
Std. Error3

.030

.026

.047

.012

.011

.016

.020

.014

Approx. Tb

2.694

4.831

1.109

5.745

5.745

5.745

Approx.
Sig.

.007

.000

.268

.000C

.000C

.000°

.oood

.oood

a. Not assuming the null hypothesis.

b. Using the asymptotic standard error assuming the null hypothesis.

c. Based on chi-square approximation

d. Likelihood ratio chi-square probability.

Symmetric Measures

interval Dy interval Pearson's
R

Ordinal by Ordinal Spearman
Correlation

N of Valid Cases

Value

-.060

-.056

384

Asymp.
Std. Error3

.047

.052

Approx. Tb

-1.175

-1.097

Approx.
Sig.

.241°

.274°

a. Not assuming the null hypothesis.
b. Using the asymptotic standard error assuming the null hypothesis.

c. Based on normal approximation.

Student's Age * Normal Conditions Expenses
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Crosstab

Count

students less tnan
Age 25

25 to 34
35 to 44
45 to 54

Total

Normal Conditions Expenses

Never

26

26

Few
Times

15

20
9
7

51

Some
Times

44

112
1
2

159

Frequently

38

52
23

113

Crosstab

Count

student's
Age

Total

less tnan
25
25 to 34
35 to 44
45 to 54

Normal
conditions

Always

21

6

8
35

Total

118

216
33
17

384

Chi-Square Tests

Pearson
Chi-Square
Likelihood Ratio
Linear-by-Linear
Association
N of Valid Cases

Value

133.963s

139.620

2.309

384

df

12

12

1

Asymp.
Sig.

(2-sided)

.000

.000

.129

a. 6 cells (30.0%) have expected count less than 5. The minimum expected count is 1.15.
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Directional Measures

Nominal tamoaa symmetric
by Nominal Student's

Age
Dependent
Normal
Conditions
Expenses
Dependent

Goodman Student's
and Kruskal Age
tau Dependent

Normal
Conditions
Expenses
Dependent

Uncertainty Symmetric
Coefficient student's

Age
Dependent
Normal
Conditions
Expenses
Dependent

Value
.109

.089

.124

.123

.090

.150

.176

.130

Asymp.
Std. Error3

.018

.030

.024

.019

.013

.019

.021

.017

Approx. Tb

5.737

2.919

4.953

7.473

7.473

7.473

Approx.
Sig.

.000

.004

.000

.000°

.000C

.000°

.000d

.000d

a. Not assuming the null hypothesis.

b. Using the asymptotic standard error assuming the null hypothesis.
c. Based on chi-square approximation

d. Likelihood ratio chi-square probability.

Symmetric Measures

interval oy interval Pearson's
R

Ordinal by Ordinal Spearman
Correlation

N of Valid Cases

Value

-.078

-.115

384

Asymp.
Std. Error3

.059

.057

Approx. Tb

-1.522

-2.271

Approx.
Sig.

.129°

.024°

a. Not assuming the null hypothesis.

b. Using the asymptotic standard error assuming the null hypothesis.

c. Based on normal approximation.

Student's Age * Normal Conditions Action
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Crosstab

Count

student's less man
Age 25

25 to 34
35 to 44
45 to 54

Total

Normal Conditions Action

Never

24

72
13
14

123

Some
Times

29

77
20
3

129

Few
Times

53

45

98

Frequently

6

22

28

Count

Crosstab

students
Age

Total

less tnan
25
25 to 34
35 to 44
45 to 54

Normal
Conditions

Always

6

6

Total

118

216
33
17

384

Chi-Square Tests

Pearson
Chi-Square
Likelihood Ratio
Linear-by-Linear
Association
N of Valid Cases

Value

83.1823

92.703

41.430

384

df

12

12

1

Asymp.
Sig.

(2-sided)

.000

.000

.000

a. 7 cells (35.0%) have expected count less than 5. The minimum expected count is .27.
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Directional Measures

Nominal Lamoda symmetric
by Nominal Student's

Age
Dependent
Normal
Conditions
Action
Dependent

Goodman Student's
and Kruskal Age
tau Dependent

Normal
Conditions
Action
Dependent

Uncertainty Symmetric
Coefficient student's

Age
Dependent
Normal
Conditions
Action
Dependent

Value
.116

.083

.137

.081

.069

.102

.117

.090

Asymp.
Std. Error3

.039

.058

.036

.018

.014

.015

.017

.014

Approx. Tb

2.816

1.376

3.576

6.296

6.296

6.296

Approx.
Sig.

.005

.169

.000

.000°

.000°

.000°

.000d

.000d

a. Not assuming the null hypothesis.
b. Using the asymptotic standard error assuming the null hypothesis.
c. Based on chi-square approximation

d. Likelihood ratio chi-square probability.

Symmetric Measures

interval oy interval Kearson's
R

Ordinal by Ordinal Spearman
Correlation

N of Valid Cases

Value

-.329

-.319

384

Asymp.
Std. Error3

.038

.045

Approx. Tb

-6.807

-6.576

Approx.
Sig.

.000C

.000°

a. Not assuming the null hypothesis.
b. Using the asymptotic standard error assuming the null hypothesis.
c. Based on normal approximation.

Education level * Normal Conditions Work
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Environmental Problems ITESM
Perception Questionnaire EGADE CAMPUS MONTERREY

Objective

The main objective of this study is to identify which factors lead people make
one or another decision on how to design a solution to specific environmental
problems.

Instructions

• Read carefully each question and when answering be as honest as possible.
• There are no correct or incorrect answers. This is, your answers won't be grade

right or wrong.
• Do not answer what you think I would like to know but what you really think

about.
• There are no tricky questions.
• When answering the questionnaire have in mind that we only are talking about the

design of a solution and not its implementation. This means please to consider
when designing a solution that you have available all human, material and
economic resources required for the solution.

• This questionnaire is anonymous and your answers are strictly confidential.
Answers will be used only for the objective above mentioned.

Your honesty, seriousness and respect are important to answer this
questionnaire, if so, you can help to find an alternative to support the solution of
environmental problems.

THANK YOU VERY MUCH FOR YOU HELP!!

ITESM
Institute Tecnol6gico y de Estudios
Superiores de Monterrey, Campus Monterrey
Eugenio Garza Sada 2501 Sur, Col. Tecnolbgico
Monterrey, N.L. Mexico, Edificio CETEC 4to Piso EGADE
Tel (8) 358-2000 Ext 6094
e-mail: cromero@campus.mty.itesm.mx
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Questionnaire

Normal Decision Conditions

1. Fint indicate section you normally prefer to carry out when making decision to solve any problem. Abo indicate
frequency of these decision-

Scale
5) Alvcpi 4) Frtquattfy 3) Somaimi 2) Sfldom l)Nntr

Preferred presently
5 4 3 2 1

Individual work vs Group work
Solve problems with inside people vs outsiders
Limit fee number of people invoked vs Involving manypsople
A few-knowledge areas represented vs Manyareas
Limit expenses vs Grve authorization for significant expenses
Pray vs Acting

2. Firrt indicate sections you nornuUvprefer to carry out when making decision to tohye any environmental problem. Abo
indicate frequency of these decision.

Scalt
5) Avayi 4) frtqutniy 2)Somstirrti 2)StUmt I)Nmr.

Individaal work vsOroup work
Solve problems wife inside people vs outsiders
Limit the number of people involved vs Involving many people
A few-knowledge areas represented vs Manyareas
Limit expenses vs Authorize significant expenses
Prayvs Acting
Recycle
Properly waste storage
Support taxes increase focused on & safe environment care
Support environmental laws compliance
Use environmental safe products
Promote a new and more vigorous environrne ntal law

3. People percehre different type* of threats. However, there are certain evente that are percenred as personal threats. These
may affect certain asp ecti of our fret, thatwe as people appreciate (it poKutbnaflecting our health). I youwouli perceire a
threat over certainpenonalaspects (as tirtedhdow:)

Number the mDowing option n ace ordancewxlh. the degree of imp ortanc e they have to stand up for them.

Suit
S'JJu mat mfonart aid vtojmu valid dsftndmfiniplact.
l=I)u least mpenan aidviujaivmidJqfsndm iaetplau

referred presentlj
5 4 3 2 1

a) Your health ( )
b) Your religious beliefs ( )

c) Your Nation ( )
d) Your family ( )
e) Your economic income ( )
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Decisions Conditions when facing an Environmental Problem

4 Environmental problems when considered as a threat, may affect us as per our ownpeneption, m different aspects, (Health,
Family, Economic income, Refigbus Beliefs, etc.). However, each one of the environmental problems can affect us in a
different ^flffngr Please circle the threat degree Touperceiffe from each one of Ac enrgonmentalproblcMS listed fer the
different aspects adicated. That is to say, how do you fed air pollution affects your health, family, Nation, and so on with
each of tie environmental problems included.

Scale
5)Ytrys»rima.4)Smeut $ Smswha urine 2) A6f toy , l)NoiaiaUisricin

1) Air pollution

2) Water scarcity

3) Dangerous products
leaks and spills.

4)Water contamination

5) Deforestation

Health

5 4 3 2 1

5 4 3 2 1

5 4 3 2 1

5 4 3 2 1

5 4 3 2 1

Religious
Beliefs

5 4 3 2 1

5 4 3 2 1

5 4 3 2 1

5 4 3 2 1

5 4 3 2 1

Nation

5 4 3 2 1

5 4 3 2 1

5 4 3 2 1

5 4 3 2 1

5 4 3 2 1

Family

5 4 3 2 1

5 4 3 2 1

5 4 3 2 1

5 4 3 2 1

5 4 3 2 1

Economic
Income

5 4 3 2 1

5 4 3 2 1

5 4 3 2 1

5 4 3 2 1

5 4 3 2 1

5. Imagine that you have been assigned to help design a solution to sotre diBerent avn-onmental problems. In this stage only
consider the solution detgn. Analyze each one of the following environmentalprablems. Indicate your prderences for each
one of the actions fitted ani the fiequency you propose to apply them as part of the solution design to each of the
enviroianeirialprob ferns.

Scale
5) M-waja QFnquattfy tySbmaims 1) Seldom 1) Never

Individual work vs Group work
Solve problems with inside pople vs outsiders
Limit the number of people involved vs Involving many people
A fe w knowledge areas represented vs Many areas
Limit expenses vs Authorize significant expenses
Pray vs Acting
Recycle

Properly waste storage
Support taxes increase focused on a safe environment care
Support environmental laws compliance
Use environmental safe products
Promote a new and more vigorous environmental law

Ai Vita
scarcity

5 4 3 2 1

Leaks mdrpils of WkarpdUoin

5 4 3 2 15 4 3 2 1

Drfcn&ttxn

5 4 3 2 1
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Decision Conditions when facing an Specific Environmental Problem

6. Imagine that you hare been a»^Md to help design a solution to «oJre different enrxmunentalpioblems. Imaghe flat at the
precise noBteni you an designing the solution, you realize flat the environiMBralpioblem imbed mean an immediate
teriaw nek tor 70111 healtk Analyze each one of the blowing environmental problem. Indicate your preference br each of
the actioni lifted and the frequency you wovld propose to act on them at part of the solution design of each specific
enrinnmental problem.

A) COmrrrVimERWmmiOimMEMJHCAHBESmOVISIJTIDtEMmBUETB ANEWTROMinBNTAI. PROBLEM.

l-Assmt tittttt dn>8 tofht ocnemtfci anotjhat.dB tofhtust of CTC ( MorcflaocfftonXsuchu
4«lop«ii!kricuitrt«iii« rftbi uq»wn1otht amutari>lfLnyijMtfi«»dbytl* on* rit
JSqipmflitfht dxfcngnd&iTiKiff wur IK« i«d4»5wrliOTs« <r wA is so cartuniutKltlttitisn) 10191 «<« to diziiiLHivingbtdo<Ja;tut><Dipoaain.inl
Ihtiii ibo dnggwxtaiiM JCizduVckuingadKigaagTav skin.

T^hmmbod7^^

Salt

AirPQftlin

a) If you- healtk is in danger:

Individual work vs Group work
Solve problems with inside people vs outsiders

Limit the number of people invoked vs Involving many people
Afewknowfcdge aiets represented vs Many areas

LiniitexpBnsesvs Authorize significant expenses

Pray vs Acting
Recycle
Properly waste storage
Support taxes increase focused on a safe environment care
Support environmental laws compliance
Use environmental safe products
Promote a new and more vigorous environmental law _

54321 54321 14321

coMmi»tiai D*»sttti»

54321 54321

B) COHTECT or MOW YODBKELICIOIS must CANBESERIIVSI.T THREATEN DOE it ANENvntoBMEnrAi PROBLEM
t zL&jilMtzwrtDuinriBdtli£thKri/«rxcatfilerediho^pkc«'(]ik«th« Gm^s Bvcrinbd

sc<«aaittnnr»»45Mthttti!fcrtiiamtot^»b^mt.w™or4rtiudmnwJK^^iam^
todiplut itthtiinrtt fjnc.it satrmtti*otif&ietox*yVas*ciat1*l*l.
IttigrKthttmjwrnligiaithfft otistisxitd ha or » monuin nrh »s Ixt Tepeju vtat iislxliexdtiatth Tiginaf Oia&lqit spptmd *rf <r« Inn Dago).
Suppose ttaltiis siotdplut suffos ddbnsCttioKx.isfiulcf gsrbtge, mdmf d~oagt£, *tr,to ftde^M thl odnncetothe UUcc ncvby m^ is prdiftattd, p<mztire
thenfon. m7«c«slr«lrimliitlt pbct.
3. Lbigitt ftultiMR is icrtkidnl, «& isiht oUhfedco Ci^CttlttdRl.vio$tftzadiKt.f%c«dtudiEoxipntshartb«aiso&ip
da to Ma <xncIkn.miti>ltKstf taasjcwdct fttf dldowxudf atwr las rfthe ttthedtU.

5)/tinnys 4)Frtq>*nb 3)Scminm 2)SJdtm J) finer

b ) If your religious beliefs are k danger:

Individual work vs Group work

Solve problems with inside reopfe vs outsiders

Limit the number of people involved vs Involving many people

Afewknowkdge areas represented vs Many areas

Limit expenses vs Authorize significant expenses

Prayvs Acting
Recycle
Properly waste storage
Support tares increase focused on a safe environment care
Support environmental laws compliance
Use environmental safe products
Promote a new and more vigorous environmental law

54321

Waa
scutily
54321 5 4 3 2 1

Dtfonsutxo
54321
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QCOHTECTS TODERXHUrayoatTAHILICAJIBESERlOlSLrUTHKEAIENDUETD ANEBTOO tHENTAL ZR0BLEM

Aio t&JB of fee tomiriiy
nff(rdiRnttRik»taatTlmuitoGy<katlm (such is fee ast at M«tmcra;,Tim«uli»s.Mttro.»iei<lv*a<6]]t>spr«ot). Jridycralum detected am dmrthe

2. taign thityoalin imaminiiityvgiimkrxadiy. His «riws JK*]BIL tfftdtyourfjiii^.protiiif stt<rijdth7*itiin,munV»ff«aii?*« chaha VSththt
ccaeqittitzftctinsiAicnfvlKktfckBinttilDdniktrdcltin. HoastsikoKctwiMeundsinbltmlesfatiekclcof ckmiijumrgiringTwytopljjaB Mdaher
sidoes.
3. bugne fcttyomn ttttxt bvamdnpyiwihTOirfimty. YouwiriyairchiirmtolMintoobEnTttliplarts. mmiJjmdlirir^cnittins of fie cotttry. BtsjflK
fhis » »crppalt£B±7fcife«itf itteffioarund SrtigtDgtfcff . fcmjn fat <tat to dcfortfittion, itumtlitidwKlt udvratti sciay, *«« pkc« n no loose otiUMe,
mtldngtrnposibk torei.

Sail
l)S4dom I)Naer

c) Ifjronr&aulgrismiaiger:

Individual work vs Group work
Solve problems with inside pwpte vs outsiders
Limit tiie number of people involved vs Involving many people
Afewknowiedge areas represeotedvs Many areas
Limit expenses vs Authorize significant expenses
Prayvs Acting
Recycle
Properly waste storage
Support taxes increase focused on a safe environment care
Support environmental laws compliance
Use environmental safe pajducb
Promote a new and more vigorous environme ntal law

'pcQliox

54321

Water j^f jndijdtt Water

54321 54321 54321
n

54321

D)CONIEm OrKtWTOtKIUJIOHCAHBESERIOIKLITHItEArERBDZTO SOKEKWIRONHENTA1 PROBLEM

1. Imtgi* fl«lllIKM6co <tL>0ia *ri BatK. Winain.tl«n wrallb( m uddatt sadi tsthe ax srffmd n Ksattt QtnndbylHmt. ifftamgnot only Suai» but th«
nti^bcrtonann.
2.Lujjn tetil Uozoftot wnllbt »po5stiSly1httl»tiKk 95 (missitnkilmllijns of people fothtr«ff«rrge»nlOTt a^tnltnl ons. flm, fun, rios, ttc. (like

a£riiigm»U
cflDke. Affectingibothe t^xulBnl mas

d) If your Natin is in daagen

Individual work vs Group work
Solve problems wim inside psople vs outsiders
Limit the number of people involved vs Involving many people
Afewknowkdge areas represented vs Manyareas
Limit expenses vs Authorize significant expenses
Prayvs Acting
Recycle
Properly waste storage
Support taxes increase focused on a safe environment care
Support environmental laws compliance
Use environmental safe products
Promote anewandmorevigoDusenvironmental

cpcttiion Water

54321 54321

V aksandspffls Watff
COBBBLZUtil

54321 54321
n

Dtfortstatii

54321
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mrcoNoracnrcoME CAN HE ^^

L bL%ex* thuthe faratyofmfexfctactD doggtf <r cottaamtticn) «dfood(diete>soildt5«rtfr*iieai).kt« nad^tapotatii^hichtohringihese stxrictt fivn. f ar
mrayphces. toyovlKatjQnlup*ctti$«iansicrimtxt<f lOOftanwhatycnusalypudforftum. This ntatianwil din olyafftctyOTX nshfbwvumtRdacneyrar
e canonic mean* ngpdEkttirtly.
1 fangotttatthe aracnikatalpcoblau m {rwtrttyBfftctngyoasomuchlhalyanre starting to get 4 ccanstiontnwdral dwck xp «nd wmmtdicil tfteitiaa, with the
const (jacz&momy duburMDittts .
3. bLighethtitfce tffcd$o^tw*nntam«t«lpCDbleBL$«R affectingpec^lt «ndthe gmaUmrTarabaltindtfcBi&ngDfrulpntof 1hc coAaf ftusfttutumuaftbc covered
b/tbe Gartnmul. Thertfatprorohiicaccctiidtr^lft iiaattit mtia«n T^xw^^h^ouwiUhwttopsy md^hichwiltffta^Dur

4) FriquaaS} 3) Somitmes 2) Seldom l)Xner

e) If your Income is in danger:

Individual work vs Group work

Solve problems with inside people vs outsiders

Limit the number of people invoked vs Involving many people

Afewknowiedge areas represented vs Manysreas

Limit expenses vs Authorize significant expenses

Prayvs Acting
Recycle
Properly waste storage
Support taxe s increase focused on a safe environme nt care
Support environmental laws compliance
Use environmental safe products
Promote a new and more vigorous environmental law

54321

W«Ltr
saidt?
54321

I»
1
igtnrasjrodurs
taktmdspilfc

CO

54321
•«"»"M"
54321 54321

245



Demographic Data

Please select one option in each group as applied

1. Gender 2. Age
Male Lessthan 25 years
Female 25 a 34

35 a 44
45 a 54
55 years or more

3. Studies (Last degree obtained) 4. Academic Area
Professional degree Engineering
Master degree Business Administration

Social Science
Sciences

5. Position in the company
Manager
Director
Executive

6. Indicate if you practice some sport or outdoor activity at least twice a week.

Yes
No

7. Birth pi ace

8. City or community where you have lived most of your life (years?)

9. Traj ectory de velopm ent
(P ositions in the present firm or before)
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DEFINITION OF CONCEPTS USED IN THE SURVEY

Air pollution.

The presence in the atmosphere of contaminants with enough time and
quantity to be harmful for animals, plants or to interfere in the enjoyment of life and
property (Lewis, 1977).

Deforestation.

The permanent elimination of forest or weeds (Lincoln, 1995).

Family.

The basic social institution. One or more men or women that live with his/her
mate in a more or less permanent relation, with recognized rights and obligations
(Fairchild, 1984).

Health.

The normal development of the human biological and psychological functions
(Fairchild, 1984).

Income.

The amount of money that each person has as outcome for the practice of an
specific activity (or activities) during a period of time (Fairchild, 1984).

Nation.

The nationality that has achieved the final phase of unification represented by
a own political structure and by its settlement hi a territory (Fairchild, 1984).
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Religious believes.

The acceptation as true of one conception about Nature and the character of
the Divinity; a set of reciprocate doctrines about responsibilities and obligations
between the Divinity and the Humanity and of a set of conduct norms created to
guide Life and God's will and to ensure to the believer the approval of his/her
conscious and any rewards or freedom of sins, in this world or the other, included in
the doctrine of her/his faith (Fairchild, 1984).

Spills (larger volume, one-time, instantaneous event) or leaks (continuous release of
small amounts of material over a period of time).

The emissions from: process vent (from vented process equipment in reaction
and separation systems), storage tanks, equipment and piping (that occur due to the
scape of process materials through faulty seals in pumps, valves, compressors,
flanges and other connectors, agitators, sample connections, and open-end process
lines) ), transfer (that occur when loading and unloading tank trucks, rail cars, and
marine vessels), wastewater collection and treatment (that result from the
volatilization of organic hazardous air pollutants contained in wastewater, as well as
liquids into the ground), and waste storage piles (dust in the mineral processing and
inorganic chemical industries), all of them dumped by accident or on purpose (Noyes,
1992).

Water contamination.

A change in natural water that may provoke to be used to drink or agriculture.
This change is cause by the introduction of organic or inorganic substances (domestic
or industrial wastes as sewage and toxic materials, acid rain, temperature changes hi
water when discharging hot water from power plants, factories and desalination
plants (Lewis, 1977).

Water scarcity.

The lack of water that becomes a severe constraint on food production,
economic development, and protection of natural systems (Postel, 1992).
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GLOSSARY

Air pollution.

The presence in the atmosphere of contaminants with enough time and

quantity to be harmful for animals, plants or to interfere in the enjoyment of life and

property (Lewis, 1977).

Biospheric orientation.

Have a different and more direct understanding of Nature and our systemic
relation with it.

Deforestation.

The permanent elimination of forest or weeds (Lincoln, 1995).

Environmental awareness.

New environmental behavior in which quantitative demands and

confrontation must be replaced by qualitative appreciation and coordination (Ryding,

1992).

Environmental behavior.

Actions which contribute towards environmental preservation and/or

conservation Axelrod and Lehman (1993).
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Environmental management.

Changes in people's lives and business philosophies, based on economic and

technological development, to improve the environmental situation (Ryding, 1992).

Family.

The basic social institution. One or more men or women that live with his/her

mate in a more or less permanent relation, with recognized rights and obligations

(Fairchild, 1984).

Health.

The normal development of the human biological and psychological functions

(Fairchild, 1984).

Income.

The amount of money that each person has as outcome for the practice of an

specific activity (or activities) during a period of time (Fairchild, 1984).

More comprehensive actions.

They are more comprehensive because they are attempts to be exhaustive or

inclusive (Frederickson, 1985).
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Nation.

The nationality that has achieved the final phase of unification represented by

a own political structure and by its settlement in a territory (Fairchild, 1984).

Perceived personal threat.

The extent of personal importance perceived by the decision maker when

solving what he or she perceives as a threat before making the decision (Petty and

Caccioppo, 1979).

Religious believes.

The acceptation as true of one conception about Nature and the character of

the Divinity; a set of reciprocate doctrines about responsibilities and obligations

between the Divinity and the Humanity and of a set of conduct norms created to

guide Life and God's will and to ensure to the believer the approval of his/her

conscious and any rewards or freedom of sins, in this world or the other, included in

the doctrine of her/his faith (Fairchild, 1984).
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Spills (larger volume, one-time, instantaneous event) or leaks (continuous release of

small amounts of material over a period of time).

The emissions from: process vent (from vented process equipment in reaction

and separation systems), storage tanks, equipment and piping (that occur due to the

scape of process materials through faulty seals in pumps, valves, compressors,

flanges and other connectors, agitators, sample connections, and open-end process

lines)), transfer (that occur when loading and unloading tank trucks, rail cars, and

marine vessels), wastewater collection and treatment (that result from the

volatilization of organic hazardous air pollutants contained in wastewater, as well as

liquids into the ground), and waste storage piles (dust in the mineral processing and

inorganic chemical industries), all of them dumped by accident or on purpose (Noyes,

1992).

Water contamination.

A change in natural water that may provoke to be used to drink or agriculture.

This change is cause by the introduction of organic or inorganic substances (domestic

or industrial wastes as sewage and toxic materials, acid rain, temperature changes

water when discharging hot water from power plants, factories and desalination

plants (Lewis, 1977).

in
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Water scarcity.

The lack of water that becomes a severe constraint on food production,

economic development, and protection of natural systems (Postel, 1992).
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