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Abstract: The objective of this research was to establish the perception of the population about the
excessive use of plastic bags in the city of Juliaca, in addition to determining the relationship
between the socioeconomic level and the level of perception about the excessive use of plastic bags
and determine if environmental education within the city of Juliaca will contribute to reducing the
use of plastic bags. A non-experimental, quantitative methodology was applied with a multinomial
Logit model, where the primary data were collected from questionnaires that were carried out on a
sample of 380 consumers and were processed in the SPSS statistic. The model has shown that
67.37% of the population of Juliaca shows concern and is aware of the problem caused by the
excessive use of plastic bags and 80.26% are informed about the negative effect it causes on the
environment, but they have no knowledge about which one, it is the friendliest packaging. Finally,
the environmental education of the residents contributes to the reduction of plastic bags, since the
relationship between the reduction in the use of plastics, with the knowledge about the existence of
ecological bags, reuse of plastic bags and environmental awareness is direct; while replacing plastic
with another material inversely affects the low reduction in the use of plastic bags.
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INTRODUCTION

Plastic has become ubiquitous material and contributes a serious danger to the lives of living beings on earth, and
demand is increasing; studies from various institutions around the world indicate that production will double over
the next 20 years (Gomez, 2016). In fact, this material is one of the most used in both industry, trade and everyday
consumption, this is due to resistance to deterioration, waterproofness and low cost. However, this material is not
easy to recycle, being able to pollute the environment for many years (Chen et al., 2006; Franz & Freitas, 2012;
Mahfuzur et al., 2017; Mamani et al., 2021).

Plastic is known to originate in 1860 because of a competition in the United States that it sought an ivory substitute
to make billiard balls (Gonzélez et al., 2013). From that contest to this day, the evolution of plastic has been
expanded and globalized around the world, creating different classifications and thus creating polyethylene,
polypropylene, polyvinyl chloride, polytetrafluoroethylene, polystyrene, expanded polystyrene and polyethylene
terephthalate (PET), becoming as use in the daily life of the human being, since this material is so common and
has a high demand in its use and acquisition , allowing since its invention the use in the development of daily
activity, but since its excessive use has become a cause for serious environmental concern for the amounts used
and for the damage to flora and fauna basically (Barrett, 2009; Murcia Florian, 2016).

The composition of plastics is the basis of chemicals and hazardous substances such as bisphenol A (BPA),
phthalates, bronked flame retardants and polyfluorinated chemicals, etc., which are a serious risk factor for human
health and the environment (Franz & Freitas, 2012; Murcia, 2016; Rojo & Montoto, 2017). According to
Mufietén-Santa et al. (2019), PET generation is estimated at 280 million tons a year of plastic materials worldwide
that are discarded, accumulating on land and oceans around the world (Rojo & Montoto, 2017). Plastic waste in
the ocean mostly originates on the Earth's surface, with low recycling rates, which, according to the environmental
protection agency in the United States, reach 9% (Pereira, 2019), while in Peru the 92 thousand tons of PET only
43 thousand are recovered, and the rest ends up in landfills, water mirrors or are burned emitting polluting gases
(Mufietén-Santa et al., 2019; Potts Carr, 1998; Ruano & Zambrano-Monserrate, 2019).
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Since the 1960s, plastic production has surpassed that of almost all other materials. Much of the plastic we produce
is designed to be discarded after being used only once (Segura, 2015). As a result, plastic packaging accounts for
about half of the world's plastic waste (Géngora, 2014). Most of this waste is generated in Asia, while the United
States, Japan and the European Union are the world's largest per capita producers of plastic packaging (De &
Debnath, 2016; Jiang et al., 2020; Omoleke, 2004; Perdomo, 2002; Ponisio et al., 2015).

Therefore, around 13 million tons of plastic are discharged into the oceans each year, including micro particulate
matter entering the food chain and affecting the health of all living things on the planet (Xalapa, 2009). In addition,
current projections show that plastic production will soar in the coming decades (Barrett, 2009). According to
Perdomo (2002) it is expected to reach a staggering 619 million tonnes by 2030.

Pilco-flores et al. (2020) mention that it is estimated that between 500 to 700 billion plastic bags are used annually
worldwide and the United Nations Environment Program estimates that for every square mile of maritime ocean
it contains 46,000 floating waste, of which it is mainly plastic. In addition, it shows four global problems of how
the manufacture of plastic damages health and the environment. From its creation to the present, plastic continues
to exist due to its slow degradation that takes at least thousands of years to disappear, this means that even that
which has not been recycled is still on the planet, and the only way to has disappeared is that it burns, but by doing
this it would be damaging even more the ozone layer and poisoning people with the smoke that it generates, which
is even worse (Quispe et al., 2020).

In addition, only 9% of the nine billion tons of plastic that have been produced so far in the world have been
recycled (Quispe, 2019). Most end up in landfills, dumpsters or in the environment. If current consumption
patterns and waste management practices continue, then by 2050 there will be approximately 12 billion tons of
plastic waste in landfills and in the environment. If growth in plastics production continues at the current rate,
then by this date 20% of total global oil consumption could come from the plastics industry (Beigl et al., 2008;
Kapadia & Agrawal, 2019; Rose & Shea, 2007; Udomsri et al., 2010).

In this sense, in Peru, in December 2018 Law No. 30884 was enacted in our country, a law regulating single-use
plastic and disposable containers or containers that aims to establish the regulatory framework on single-use
plastic, other non-reusable plastics and disposable polystyrene containers or containers (Tecnopor) for food and
beverages for human consumption in the national territory. Within this regulation it states that actors such as the
Ministry of the Environment (MINAM), the Ministry of Education (MINEDU) and decentralized governments,
must develop actions or activities of education, training and awareness-raising to generate, within all (Quispe et
al., 2020); a high degree of awareness in children, adolescents and citizens in general about the adverse effects of
bags on the environment, as well as the need to migrate to the use of non-polluting goods and reusable bags
(Huacani & Mamani, 2017). Hence the importance of knowing the preception that the population has to initiate
and strengthen environmental education actions at all levels with regard to the use of plastics in the development
of daily life (Michael & Diaz, 2019).

According to Matusevich (2012), in researching consumer perception and behaviour regarding taxes placed on
plastic bags in Ireland, he explains that if something is to be reduced or eliminated, an extra tax should be placed
on that product, so after the government applied an extra tax on the use of plastic bags they decreased by 90% ,
therefore, it was a success that the government applied and the citizens accepted it quite well.

According to Zarate (2018), by analyzing the perception of the impact it would have if plastic bags are completely
removed in Ripley Mall stores, it determines that, if the new policy of not delivering the product in bags is
implemented, 15% will stop consuming in Ripley Mall stores, while 85% will continue to prefer the store and this
has a lot to do with attitudes , habits and environmental education of consumers; therefore, when considering
Mufieton-Santa et al. (2019), which studied the gaps between attitudes and habits of young consumers of
beverages packaged in PET, was able to determine that people of adulthood in the city of Medellin Colombia feel
a concern about the contamination generated by the consumption of packaged beverages, in addition It has been
shown a probability that these people achieve recycling in this way, evidence that older people have greater
environmental awareness.

On the other hand, in one of the recent publications by Mufietén-Santa et al. (2019), which seeks to empirically
evaluate the perception that consumers have of PET products, showing that there is a clear concern of users and
that they are informed about what happens to the environment, but they are not clear about which is the most
friendly packaging for not compromising the environment and this is corroborated by Tito (2019), where he
determines that the annual flow of macro plastic from the Scheldt basin to the sea affects many marine species,
where these species suffer entanglements, injuries, etc. and therefore These polluting materials compromise the
reproduction of these species (Pereira, 2019).

The same way Pinedo & Vargas (2015), by seeking to determine the frequency of excessive use of polyethylene
bags by housewives, they were able to determine that the use of plastics by housewives is alarming, as 69% of
them use between 3 to 5 plastic bags per day, and only 16% of mothers undergoing the study, make use of 2 or
fewer bags of that same time span.

It is therefore important to emphasize that the process of treating plastics as part of the results of environmental
education is important and such experiences already exist globally, hence Pilco-flores et al. (2020), stresses that
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the collection of solid waste in environmental pollution is important and reduces major polluting waste and
environmental laws could be established to reduce plastics (Abreu & Cafiedo, 1998) and the respective
contribution to formal environmental education, and in this way we would be committing ourselves to the
irresponsible use of waste (Quispe et al., 2020).

It is necessary to understand family waste management in order to contribute to the reduction of the generation of
plastic waste, and families must participate in a segregation program contribute a good practice for the
conservation of the environment and at the same time contribute to the generation of economic income of people
who are dedicated to recycling and experiences of this type are being implemented in the District of Paucarpata
(Arequipa), where of the total waste production only 16% is recyclable material but not all of this percentage is
being recycled since the minimum amount of the population is dedicated or participates in the segregation program
(Flores, 2018). The opposite is currently happening in the city of Juliaca, where the excessive use of plastic bags
is observed daily in the lives of the inhabitants, since they use plastic bags to move the objects they acquire and
use in their daily lives (Quispe, 2020). In this sense, the problem of excessive consumption of plastic bags requires
attention from various aspects, one of them being environmental education (Brown & Moore, 2001).

Therefore, one of the most important concerns today is the excessive and inappropriate use of plastics and
polyethylene terephthalate, they are everyday objects that are used in homes worldwide (Franz & Freitas, 2012).
So much so that in recent years there has been an increase in the debate about the environmental impact of its use;
This concern has led some governments to create laws that restrict or even prohibit the use of these types of
products (Tito, 2019); however, not only the Peruvian population but also worldwide have an excessive
consumption of these products, this is due to the following reasons: the generalized distribution "free of charge”,
its practicality and easy accessibility for the consumer; This has generated, in some sectors of society, the idea
that its use is associated with consumer habits, product vendors distribute it intensively and customers or
housewives, for a matter of culture, receive it with liking (Mufieton-Santa et al., 2019; Segura, 2015; Zarate,
2018); this leads us to ask the following question: What is the perception of the population about the excessive
use of plastic bags in the city of Juliaca, 2019? What is the relationship between the socioeconomic level and the
level of perception about the use of excessive plastic bags? And will the environmental education of the population
of Juliaca contribute to reducing the use of plastic bags?

The objective of this research was to establish the perception of the population about the excessive use of plastic
bags in the city of Juliaca, 2019, in addition to determining the relationship between the socioeconomic level and
the level of perception about the excessive use of plastic bags and determine if environmental education within
the city of Juliaca will contribute to reducing the use of plastic bags.

METODOLOGY

In this research work a quantitative approach is used, since it measures the perception of excessive consumption
by the inhabitants of the area. This method was chosen because it is possible to accurately measure the different
factors (Cazau, 2006). In this sense, surveys were applied directly to plastic consumers in the city of Juliaca
(Hernéndez, Fernandez & Baptista, 2010).

The main step for the research was the preparation of surveys that were applied to the population in order to know
their perception, the next elementary step was the analysis of the same with their respective tabulation, for which
the method was used Multinomial LOGIT (Gujarati & Porter, 2010) that analyzes the behavior of the population
against the excessive use of plastic balls (Mendoza, 2014).

Research design
The present research work, boasts as a type of non-experimental research design, the phenomena are observed as
they occur, without intervening in their development and precisely in this article the analysis is only applied
through the formulation of econometric models that by themselves will give a result without any modification
(Mendoza, 2014).

Method

This article, according to epistemologists, belongs to the category of General Method, since it is used by all or
almost all the sciences, such as: induction, deduction or analysis; in our case we use what concerns deduction
(from the general to the particular) and the analysis (Echenique & Sedano, 2017).

Instruments

To analyze the data obtained through a survey, we used as processor programs the following: Word, Excel, SPSS
and STATA, which helped us to obtain and analyze the results (Tumi & Escobar, 2018).

Data collection techniques

It is essential to determine and consider the data collection techniques and methods and the type of instrument to
be performed during the investigation process. There are a wide variety of techniques or tools for the collection
of information, being the most used: interview, survey, questionnaire, self-application, direct observation,
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document analysis, registration, counting, among others. It must meet the conditions of reliability and validity.
Therefore, in this article, we will use previous research and surveys (Solano & Alvarez, 2005).

Techniques for information processing
If the analysis is quantitative, select the appropriate statistical tests to analyze the data, depending on the
hypotheses formulated and the measurement levels of the variables (Seoane & Martin, 2007).

Population

The population of interest for this study consists of the total population of men and women over the age of 18 and
under 65 in the Juliaca district, which, according to the National Institute of Statistics and Informatics (2017) was
146,752.

Simple
It has been taken as a criterion, the selection as a sample for the following research to male and female individuals
over the age of 18 and was obtained through the statistical formula for the finite population using a margin of
error of 5% (Lacort, 2014). Calculating the sample we have:
AESE Qx*N
(N—-1)+xE?24+7Z2+Px*Q
Where: n= Sample size, Z= Value of Z nominal curve (Confidence level: 95%): 1.96, P= Probability of success:
0.5, Q= Probability of failure: 0.5, N= Population, E= Sample error is 5%, Replacing in the formula:
B (1.96)2 = (0.5) * (0.5) = (146752)
"= (146752 — 1) = (0.05)2 + (1.96)2 * (0.5) * (0.5)

n=

n=383.22
Therefore, the research sample is 383 people.

Multinomial logit model
The multinomial logit model is an extension of the binary logit model, it has more than two values in the dependent

variable. The probability of a certain individual and choosing the alternative j is given by (Pérez, 2005):
exiﬁj

P =) )=
Oi=0=17 S et

=L12,..,n

Where xi is the vector of the independent variables associated with individual i and B_j is the vector of parameters

associated with the j alternative (Llopis, 2002).

Methodology by objectives
Objective 1: Establish the perception of the population on the level of pollution generated by plastics in the city
of Juliaca.

Table 1: Variables used to determine population perception

Variables Indicator Coding
Perception People 1 = Very bad
2 =Bad
3 = Regular
4 = Good
5 = Very good
Environmental Knowledge of | 1 = They take years to degrade
damage the main | 2 = They pollute the environment
environmental | 3 = They plug drains
damage 4 = Does not know the topic
Polluting Pollutant 1 = Ourselves
sources sources 2 = Industries and / or factories
causing 3 = Merchants
environmental | 4 = Hospitals
problems 5=All
Contamination People 1=Yes
0 = Not

In Table 1, the explanation and quantification of dependent and independent variables, to be used in the
multinomial logit model of perception of plastic pollution, can be seen.
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From the explanation and categorization of the variables can be raised the following multinomial Logit model:

e(ﬁo +B1Environmental damage+f3, Polluting sources+fB3Contamination)

Pr (Perception = Very bad) =

1+ e(ﬁ’o +B1Environmental damage+ 3, Polluting source+f3Contamination)

Where By, (1, B2 ¥ B3, are parameters of the model. Then, a priori, the signs of the parameters are expected to be
positive By, B1, B2, Bz > 0, because each of them would have a positive effect on perception.

Objective 2: Determine the relationship between socioeconomic level and level of perception about over-
consumption by plastic bags.

Below is the explanation and quantification of the variables that will help us identify a person's socioeconomic
level.

Table 2: Variables used to determine the respondent's socioeconomic level

Variables Indicator Coding
Perception People 1 = Very bad

2 =Bad

3 = Regular

4 = Good

5 = Very good
Sex Gender of the population 1 = Male

0 = Female
Age Age of women and men 1 = 18- 24 years

2 =25 - 34 years

3 =35 - 44 years

4 =45 - 54 years

5 =55 - 65 years
Income Monthly economic income 1 = less than S / .500
2=S/.500-S/.1500
3=S/.1500 - S/.2500
4=S/.2500 - S /. 3500
5 = more than S /. 3500

Education level Level of education achieved Whole number
Inhabitants in the home Number of people living in a household | Whole number
Environmental Knowledge | Main damage to the environment 1 = Not

0= Yes

From Table 2, an additional model is proposed, which aims to determine the relationship between the
socioeconomic level of the respondent and the perception it has about the pollution generated by excessive plastic
use.

The model to be used will be a multinomial Logit model expressed below:

Pr (Perception = Very bad)

e(ﬁ0+ﬁlsex+,82Age+ﬁ31ncome+[3‘4Educati0n level+fBslinhabitants in the home+fgEnvironmental awareness)

- 1 + e(Bo+B1Sex+BAge+psincome+BsEducation level+Pslinhabitants in the home+BgsEnvironmental awareness)

Where By, B1, B2, B3, Ba, Bs and B, are parameters of the model. Then, a priori, the signs of the following
parameters are expected to be positive 8,, B3, B4, > 0, because each of them would have a positive effect on
perception; on the other hand, it is also expected that the parameters ;, S5 < 0, since families as a whole, the
more numerous they are, generate more pollution from plastic (Llopis, 2002).

Objective 3: Determine whether environmental education within the city of Juliaca will contribute to reducing
the use of plastic bags.
The following model is available to determine the reduction in the use of plastic bags.
Pr(reduction =+) = f (Env1ronmental talks, Knowledge of .ecolog'lcal bags, Modify your 11festyle,>
Replace plastic, Reuse plastic, Environmental awareness
The following table shows the explanation and quantification of the variables used for the multinomial logit model
for reducing the use of plastic bags.
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Table 3: Variables for determining environmental education

Variable Indicator Coding
Reduction of the use of | Amount of garbage produced daily. 1=1to 2 bags
plastic bags 2 = 2to 3 bags
3 =310 4 bags
4 =4to 5 bags
5 =5 to more
bags
Environmental talks Talks about plastic pollution. 1=Yes
0 = Not
Knowledge of ecological | Know the ecological bags 1=Yes
bags 0 = Not
Modify your lifestyle You are willing to change something in your daily life in order | 1 = Yes
to reduce the use of plastic bags 0 = Not
Replace plastic Is willing to replace plastic bags with another type of plastic 1=Yes
0 = Not
Reuse plastic Reuse the plastic you acquire 1=Yes
0 = Not
Environmental awareness | You are willing to pay for the use of eco-friendly bags 1=Yes
0 = Not
RESULTS

Analysis of the perception of the population about the excessive use of plastic bags in the city of Juliaca

To verify the hypothesis that the population describes environmental pollution caused by excessive use of plastic
bags as very bad, the analytical methodology was used; for this purpose, information was collected by survey of
380 interviewees, and then developed a model to explain the perception of the population and its main
determinants. The population's perception of excessive plastic consumption is that 57.89% of respondents have a
very bad perception of excessive plastic bag consumption, followed by misperception with 32.63% (Figure 1).

Percepclion sobre el uso excesivo de bolsas de plasticos

B \uy mala
W aly
-ijnlnl

W Buuna

B Muy vuena

Fig.1: Perception of excessive use of plastic bags

Excessive use of plastics affects the environment, and when consulting on their perception of the main damage
caused by plastic, 38.68% of respondents recognize that plastic takes years to degrade and 32.11% consider it to
pollute the environment. However, 19.74% of respondents have no knowledge of the subject, which is a really
worrying issue (Figure 2).
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Fig.2: Main damage plastic causes to the environment

In this regard below to demonstrate the perception of excessive use of plastic bags, the Multinomial Logit Model

was applied.
e(Bo +B1Environmental damage+f3, Polluting sources+fB3Contamination)

Pr (Perception = Very bad) =

1+ e(Bo +B1Environmental damage+ 3, Polluting source+f3Contamination)

The dependent variable was considered the level of perception on excessive consumption of plastic bags, which
is encoded in 5 categories (very bad, bad, regular, good and very good) according to the perception of the
respondent. The signs below each variable indicate the a priori ratio you expect each variable to have on perception
about excessive use of plastic bags. In this sense, the results are as follows:

Table 4: Estimate of the Logit Multinomial model (Model 1)

Perception Bad Perception Regular perception
Coefficient P>|Z| | Coefficient P>|Z|

Environmental damage | 1.011606*** | 0.000 | 3.156207*** | 0.000

Polluting sources .4079354*** | 0.000 | .7494183*** | 0.001

Contamination -1.712042*** | 0.000 | -18.68291 0.973

Constante -1.884032 0.000 | -10.19305*** | 0.000

r2_p 40975591

chi2 293.69174

p 9.902e-56

Il -211.52815

N 380

Aic 455.0563

legend: * p<.15; ** p<.05; *** p<.01

Table 4 shows that for the "bad perception” category, environmental damage, polluting sources and pollution
variables are statistically significant at 99%. However, for the category "regular perception™ only the variables
environmental damage and polluting sources are significant at 99%, while the contamination variable is not
statistically significant and therefore does not explain to the category "regular perception” of the dependent
variable.

To determine the impact of independent variables on perception, the marginal effects of the multinomial Logit
model were obtained. The following results show the marginal effects of the perception model on excessive use

of plastic bags for the categories "very bad perception”, "bad perception™ and "regular perception™ (Table 5).

Table 5: Empirical results "Marginal effects” (model 1)

Variable Very bad perception | Bad Perception Regular perception

dy/dx P>|z| | dy/dx P>|z| | dy/dx P>|z|
Environmental damage | -.2497302*** | 0.000 | .24857302*** | 0.000 | 5.04e-08 | 0.998
Polluting sources -.100705*** | 0.000 | .107305*** 0.000 | 1.06e-08 | 0.998
Contamination 4025336*** | 0.000 | -.3811644*** | 0.000 | -.0213692 | 0.143*
legend: * p<.15; ** p<.05; *** p<.01

In this sense, Table 5 can conclude that the contamination variable statistically explains to all three categories
simultaneously of the overuse perception model. For the variable environmental damage (Dambiental), for the
very bad perception category, the coefficient is -24.97%, which means that the higher the perception of
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environmental damage by respondents, then the probability to rate excessive plastic bag consumption as very bad
decreases by 24.97%. The bad category for the variable environmental damage, this has a positive relationship
with a value of 24.85, indicating that if the interviewee knows the environmental damage caused by plastic then
the probability that it qualifies as bad perception by excessive use of plastic bags increases by 24.85% (Table 5).
Regarding the variable sources pollutants (Fcontaminants) is significant only for the categories "very bad" and
"bad". For very bad category, polluting sources have a 10.07% inverse effect on the likelihood of population
perception of excessive consumption of plastic bags. For misperception, the variable (Fcontaminants) has a
positive impact of 10.73% on the probability of poor perception (Table 5). For the pollution variable, for the very
bad category, pollution has a positive impact of 40.25% on the probability of very bad perception. For
misperception, pollution has a reverse impact of 38.11% on the likelihood of misperception. Finally, for regular
perception, contamination has a negative effect of 2.13% on the likelihood that the body rated as regulating
perception by excessive use of plastic bags (Table 5).

Analysis of the ratio of socioeconomic level and perception of plastic bag contamination

Analyzing the characteristics of the respondent to the population of Juliaca, 57.9% value as very bad the pollution
caused by plastic bags, as they show that the population is not aware when using plastic bags, in addition to that
they also state that both the regional and local government do not care about managing investment projects to
decontaminate the city of Juliaca and despite successive visits by senior officials there are no indications of
solution. 32.6% of the population rates plastic bag contamination as bad, followed by 8.7% of the population that
qualifies as regulating contamination in the city of Juliaca (Table 6).

Table 6: Perception of excessive use of plastic bags

Description Frequency | Percentage
Valid | Very bad | 220 57,9
Bad 124 32,6
Regular 33 8,7
Good 2 15
Very good | 1 3
Total 380 100,0

When asking about the gender of the respondent, 55.5% of the total interviewees are men and 45.5% are women
(Table 7).

Table 7: Respondent's gender

Description Frequency | Percentage
Valid | Feminine | 169 44,5
Masculine | 211 55,5
Total 380 100,0

Regarding the age range of the interviews conducted at Juliaca, it is detailed below.

Table 8: Respondent's age range

Description Frequency | Percentage
Valid | 18-24 years old | 106 27,9

25-34 yearsold | 147 38,7

35-44 yearsold | 74 19,5

45-65 years old | 53 13,9

Total 380 100,0

On the results on the income range of the interviewees, 66.1% indicate that they belong to interviewees with
incomes under S/. 1,500 followed by individuals reporting a total income between 1,500 and 2,500 soles by 10.3%.
In a minimum percentage are interviewees with incomes greater than S/ 3,500 of total (Table 9).

Table 9: Respondent's income range

Description Frequency | Percentage

Valid | Less than 1500 soles 251 66,1
Between 2500 to 3500 soles | 83 21,8
Between 1500 to 2500 soles | 39 10,3
Greater than 3500 soles 7 1,8
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| | Total [ 380 [100,0 |

The educational level of interviewees in the city of Juliaca is most closely in those who have secondary school
studies with 38.68%, followed by those who have higher education in a total of 30.53%. Also, with primary-level
studies only 8.95% (Table 10).

Table 10: Respondent's level of education

Description | Frequency Percentage
Valid Primary 41 10,8
High school 156 41,1
Technical 83 21,8
Higher education | 100 26,3
Total 380 100,0

When analyzing the inhabitants of the house, the total number of inhabitants residing in the interviewee's home,
the total number is between 1 to 11 inhabitants, where the highest percentage is 5 inhabitants per dwelling
representing 22.9% of the total, followed by 4 inhabitants and 3 making a percentage of 21.8% and 15.0%
respectively (Table 11).

Table 11: Number of inhabitants in the household

Description | Frequency | Percentage
Valid | 1 9 2,4
2 30 7,9
3 57 15,0
4 83 21,8
5 87 22,9
6 56 14,7
7 22 5,8
8 12 3,2
9 12 3,2
10 10 2,6
11 2 5
Total | 380 100,0

Therefore, the importance of knowing the descriptive statistics of the sample with the survey information carried
out on the population of the 380 observations, has as a dependent variable the level of perception on the level of
contamination generated by the excessive use of plastic bags (Perception), which is a categorical variable of 5
responses with a minimum value of 1 and a maximum of 5 (Table 12).

Table 12: Descriptive sample statistics (model 2)

Variable list Obs. | Mean Std. Dev. | Min | Max
Perception of overuse 380 | 1.526316 | .6981635 | 1 5
Sex 380 | 0.5552632 | .4975918 | 0 1
Age 380 | 2.194737 | .9981374 |1 4
Income 380 | 1.478947 | .7528864 | 1 4
Education level 380 | 2.636842 | .9879007 |1 4
Inhabitants in the home 380 | 4.797368 | 1.973035 | 1 11
Environmental knowledge | 380 | .7052632 | .4565255 | O 1

The gender variable of the respondent is a dichotomical variable with a value of 0 if the interviewee is female and
1 if he is male. The age variable of the interviewee is a categorical variable since it is grouped into 4 age groups.
The income level is an ordered categorical independent variable representing the respondent's monthly income,
taking at least value to incomes less than 1,500 soles, followed by incomes between 1,500 and 2,500 soles, 2,500
and 3,500 soles and finally with incomes of more than 3,500 soles. The educational level variable is a categorical
variable that represents the educational level of the interviewee and takes values between 1 and 4 which means
whether the interviewee has primary, secondary, technical and higher education respectively. The inhabitant
variable in the house is an independent numerical variable that represents the number of people living in a certain
home; the sample shows that the total number of interviewees live between 1 and 11 people per dwelling (Table
12). In this sense, taking into account the variables already described, the following specification of the
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multinomial Logit model is proposed to determine the relationship between the socioeconomic level and the level
of perception about the excessive use of plastic bags in the city of Juliaca.

Pr(Perception =x)

= f(sex, Age, Income, Education level, Inhabitants in the home, Environmental awareness)
The results obtained are the following.

Table 13: Estimate of the Logit Multinomial Model (Model 2)

Variable Bad Perception Regular perception
Coefficient P>|Z| | Coefficient P>|Z|

Sex 2.159945*** | 0.000 | 1.783442*** | 0.005

Age -.8317007*** | 0.000 | -1.005358*** | 0.000

Income .572302** 0.014 | -.2257594 0.641

Education level -.2417107* 0.123 | -1.378408*** | 0.000

Inhabitants in the home -.1207054* 0.074 | -.1654689* 0.137

Environmental awareness | .1227021 0.710 | -1.231791** | 0.013

Constant .1660346 0.842 | 3.869688*** | 0.006

r2_p .25942302

chi2 184.80313

p 8.834e-27

Il -263.77949

Aic 583.55898

legend: * p<.15; ** p<.05; *** p<.01

As shown in Table 13, the results show us that for the category misperception socioeconomic variables such as
gender and age are statistically significant at 99%, while the income variable is statistically significant at 95%.
Finally, variables such as educational level and environmental knowledge are statistically significant at 85%.
However, the variable environmental knowledge is not significant, i.e. environmental knowledge does not explain
the level of (bad) perception of the population by overuse of plastic bags.

On the other hand, for the regular category variables such as gender, age and the level of education of the
population, are statistically significant at 99%, while the variable environmental knowledge is significant at 95%.
Finally, the resident variable in the household is statistically significant at 85% of the confidence level. However,
the income level of the population is not significant for this category of regular perception (Table 13).

The following results show the marginal effects of the model of the relationship between socioeconomic level and
perception level on the relationship between socioeconomic level and level of perception on excessive use of

plastic bags for the categories "very bad perception”, "bad perception” and "regular perception” (Table 14).

Table 14: Empirical results "Marginal effects" (model 2)

Variable Very bad perception | Bad Perception Regular perception

dy/dx P>|z| | dy/dx P>|z| | dy/dx P>z
Sex -.433171*** | 0.000 | .4037146*** | 0.000 | .0314813** | 0.086
Age .1943954*** | 0.000 | .03823*** 0.000 | -.0235323*** | 0.019
Income -.112625** 0.025 | .1241619** | 0.011 | -.0132411 0.383
Education level .0799656** | 0.021 | -.0370353 0.264 | -.041763*** | 0.001
Inhabitants in the home .0279035* 0.058 | -.0242143* | 0.087 | -.0040814 0.259
Environmental awareness | .015197 0.833 | .0437886* 0.503 | -.0542732** | 0.065
Legend: * p<.15; ** p<.05; *** p<.01

Therefore, it is determined that the variable gender and age, are the variables that statistically explain the three
categories simultaneously of the perception model (Table 14). For the gender variable and the very bad perception
category, the ratio is inverse, which amounts to 43.3% indicating that; when the interviewee's gender is male, the
likelihood of rating contamination from excessive plastic bag use as very bad decreases by 43.3%. For the bad
and regular categories of the gender variable, a direct relationship is observed, which is 40.3% and 3.14%,
respectively, about the probability of perception, which shows that when a person is female, the probability of
qualifying as bad or regular increases by 40.3% and 3.14% respectively.

With regard to the variable age and for the categories of perception very bad and bad the ratio is direct, which
amounts to 19.4% and 3.8% respectively indicating that; when the interviewee's age is older, the likelihood of
rating as very bad and bad the perception about excessive use of plastic bags will increase by 19.4% and 3.8%
respectively. However, for the regular category of the age variable, it is observed that there is an inverse
relationship, which is 2.35% on the probability of perception, i.e. the higher the age of the respondent, the
probability of qualifying as regular decreases by 2.35%. For the income variable, this is significant only for very
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bad and bad perception categories, for the first case with an inverse ratio on probability of 11.2% indicating that
the higher the person's economic income, the likelihood of qualifying as very bad will decrease by 11.2%. On the
other hand, for the misperception scenario for the variable income is direct, which shows that the higher the
economic income that the person perceives, the probability to classify as bad the contamination caused by the
excessive use of plastic bags will increase by 12.41%. With regard to the variable education, this is significant
only for very bad and regular perception categories, with an effect of 7.99% and -4.17% respectively. So, in the
scenario of very bad perception for the educational level variable, the relationship it presents is direct, indicating
that; the higher the level of education achieved by the interviewee, the likelihood of rating excessive use of plastic
bags as very bad will increase by 7.99%. However, for the regular perception category with the educational level
variable there is an inverse relationship, i.e. the higher the respondent's education the likelihood of qualifying as
a regular perception will decrease by 4.17% (Table 14).

On the other hand, you have the variable number of inhabitants in the respondent's home, which is only statistically
significant for very bad and bad perception categories. For the very bad category, the number of inhabitants in the
house has a direct relationship about the probability of very bad perception. What is the same, the higher the
number of inhabitants in a home, the greater the likelihood that the respondent will consider as very bad the nation
contamination caused by the excessive use of plastic graves. For misperception, the population number variable
has an inverse ratio, which amounts to -2.42% on the probability of poor perception (Table 14).

Finally, the interviewee's variable environmental knowledge is only significant for categories of poor and regular
perception. For misperception the variable environmental knowledge has a direct relationship with the probability
of misperception with an effect of 4.37%, which means that when the interviewee has knowledge about the
damage caused to the environment the excessive use of plastic bags increases the likelihood of qualifying as bad
by 4.37%. However, there is an inverse relationship for regular perception category with an effect of -5.42%,
which clearly shows that when the interviewee has environmental knowledge the probability of qualifying as
regulating perception decreases by 5.42% (Table 14).

Analysis of environmental education determination on reducing the use of plastic bags

Analyzing the characteristics of the respondent, 35.53% value as very low the reduction in the use of plastic bags,
22.63% of the population rates as low the reduction of plastic bags, followed by 15.26% of the population that
qualifies as regulating the reduction of plastic bag use in the city of Juliaca (Table 15).

Table 15: Reducing the use of plastic bags

Description Frequency | Percentage
Valid | 1-2 bags | 135 35.53
2-3bags | 86 22.63
3-4 bags | 58 15.26
4-5bags | 52 13.68
5 or more | 49 12.89
Total 380 100.0

On environmental education talks, 51.05% of all respondents did not receive any talk on environmental education
and the other 48.95% if they received at least one talk on environmental education (Table 16).

Table 16: Talks on environmental education

Description Frequency | Percentage
Valid | Received no talks | 194 51.05

If you received talk | 186 48.95

Total 380 100.0

With regard to the knowledge of ecological bags 48.68% do not know the ecological bags and the other 51.32%
if they know the ecological bags (Table 17).

Table 17. Knowledge of the existence of green bags

Description Frequency | Percentage
Valid | Does not know | 185 48.68

If you know 195 51.32

Total 380 100.0
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Regarding the willingness to modify some of their daily lives to reduce the use of plastic bags, 32.63% of
respondents said they would not be willing to modify some of their daily lives, while the other 67.37% if they are

willing to change their lifestyle in order to reduce plastic use (Table 18).

Table 18: The interviewee modifies something from his daily life to be more environmentally

friendly
Description Frequency | Percentage
Valid | Does not modify | 124 32.63
If you modify 256 67.37
Total 380 100.0

In the case of replacing the use of plastic, 49.74% would not replace the use of plastic with eco-friendly bags or
some other type of biodegradable bag, while 50.26% if they are willing to replace the common plastic with another
type of bag and the way to be more environmentally friendly (Table 19).

Table 19: Replace plastic bags

Description Frequency | Percentage
Valid | Does not replace | 189 49.74

If you replace 191 50.26

Total 380 100.0

On the reuse of plastic bags, 48.16% of respondents say they do not reuse plastic bags, while 51.84% say that if

they reuse their plastic bags (Table 20).

Table 20: Interviewee reuses plastic bags

Description Frequency | Percentage
Valid | Do not reuse | 183 48.16

If you reuse | 197 51.84

Total 380 100.0

In addition, on the availability to be paid for biodegradable bags, 48.68% of respondents would not be willing to
pay for biodegradable bags, while the other 51.32% say that if they would be willing to pay for biodegradable

bags (Table 21).

Table 21: Availability to pay for biodegradable bags

Description | Frequency | Percentage
Valid | Not | 185 48.68

Yes | 195 51.32

Total | 380 100.0

In this sense, applying the multinomial Logit model of determination of environmental education on the reduction

of the use of plastic bags, the following specification of the multinomial Logit model is proposed to determine the

relationship that exists of environmental education on the reduction of the use of plastic bags.

Pr(reduction =+) = f (Env1ronmental talks, Knowledge of .ecolog'lcal bags, Modify your 11festyle,>

Replace plastic, Reuse plastic, Environmental awareness

The dependent variable is the level of reduction of plastic bags per day in a household, which is coded into 5

categories (reduction 1 to 2 bags, reduction 2 to 3 bags, reduction 3 to 4 bags, reduction from 4 to 5 bags and

reduction from 5 to more bags) according to the opinion of the respondent. The results of the Logit multinomial

model for determining environmental education on reducing the use of plastic bags are as follows:

The model was estimated for the respective determination of the relationship between the level of environmental

education and the level of plastic bag reduction in each household using STATA version 15.1 software. The

estimate is based on the category as a "reduction 1 to 2 bags" of the variable reduction of plastic bags. Table 22

shows the results for the categories of "reduction 2 to 3 bags" and "reduction 3 to 4 bags".

Table 22: Estimate of the Logit Multinomial model (Model 3)

Reduction of the use of plastic bags | Reduction from 2 to 3 bags | Reduction from 3 to 4 bags
Coefficient P>|Z] Coefficient P>|Z]
Environmental talks .3931223 0.257 0.4987227 0.184
Knowledge of ecological bags 1.07023*** 0.003 1.060253*** 0.007
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Modify your lifestyle -.0179322 0.961 1.184483** 0.011
Replace plastic -.2118598 0.553 -.0033953 0.993
Reuse plastic 1.985951*** 0.000 2.211659*** 0.000
Environmental awareness 2.924921*** 0.000 2.262328*** 0.000
Constant -3.807314*** 0.000 -4,926058*** 0.000
r2_p 2914

chi2 338.25

Prob>chi2 0.0000

Il -411.18461

N 380

Legend: * p<.10; ** p<.05; *** p<.01

As can be seen in Table 22, the results show us that for the category "reduction 2 to 3 bags" variables; respondents'
environmental education, knowledge of ecological bags, whether they reuse plastic bags and the availability to
pay for biodegradable bags are statistically significant at 99%, while the variables they represent that if they
modify something in their daily life, the variable representing whether the individual received environmental talks
and the variable indicating whether the individual would replace plastic bags are not statistically significant , that
is, whether or not he replaces plastic bags or whether or not he received environmental talks, besides that whether
or not he would change something in his daily life have no impact on the low reduction of plastic use that the
individual may present.

On the other hand, for the category "reduction 2 to 3 bags" the variables that indicate whether the individual knows
the ecological bags, reuses the plastic bags and if he would be willing to pay to use the biodegradable bags, are
statistically significant to 99%, while the variable indicating whether the individual would modify some of his
daily life is significant at 95%. Finally, the variable indicating whether the individual received any environmental
talk is statistically significant at 81% of the confidence level. However, the variable indicating whether the
individual would be willing to replace plastic bags is not significant for this category of regular reduction in plastic
use (Table 22).

Below are the marginal effects of the model of the relationship between the level of environmental education and
the level of reduction in the use of plastic bags on the relationship between the level of reduction in plastic bag
use and the level of environmental education for the categories "reduction 1 to 2 bags"”, "reduction 2 to 3 bags”
and "reduction 3 to 4 bags".

Table 23: Empirical results: marginal effects (Model 3)

Variable Reduction 1 to 2 bags | Reduction 2 to 3 bags | Reduction 3 to 4 bags

dy/dx P>|z| | dy/dx P>|z| | dy/dx P>|z|
Environmental talks -.1307015* 0.051 | .0177913 0.720 | .0279812 0.490
Knowledge of ecological bags | -.2857106*** | 0.000 | .0828288* 0.103 | .0551636 0.180
Modify your lifestyle -.0967108 0.180 | -.0544663 0.341 | .12261*** 0.002
Replace plastic -.104391* 0.126 | -.1000473** | 0.049 | -.0376124 0.357
Reuse plastic -.2873326*** | 0.000 | .2524849*** | 0.000 | .2081348*** | 0.000
Environmental awareness -.4766901*** | 0.000 | .3291594*** | 0.000 | .1271155*** | 0.001
legend: * p<.15; ** p<.05; *** p<.01

Of which, the variables that indicate whether the individual reuses plastic balls and whether he would be willing
to pay for ecological bags, are the variables that statistically explain the three categories simultaneously of the
reduction model (Table 23). For the variable "reuses the plastic bag" and the category "reduction 1 to 2 bags", the
ratio is inverse, which amounts to 28.73% indicating that; when the individual reuses the plastic bag, the likelihood
that the individual will reduce the use of plastic bags from 1 to 2 bags decreases by 28.73%. For the categories
"reduction 2 to 3" and "reduction 3 to 4 bags" and the variable "reuse the plastic bag", a direct relationship is
observed and is 25.25% and 20.81%, respectively, about the probability of reducing the use of plastic bags, which
shows that when a person reuses plastic bags, the likelihood that the individual will further reduce the use of
plastic bags between 1 to 2 bags and 2 to 3 bags , the reduction increases by 25.25% and 20.81% respectively
(Table 23).

With regard to the variable "environmental awareness" and for the categories of "reduction 2 to 3 bags" and
"reduction 3 to 4 bags" the ratio is direct, which amounts to 32.9% and 12.7% respectively indicating that; if the
individual is willing to pay for green bags, the likelihood of increasing the reduction in plastic bag use from 2 to
3 balls and 3 to 4 bags will increase by 32.9% and 12.7% respectively. However, for the category of "reduction 1
to 2 bags", the variable environmental awareness, it is observed that there is an inverse ratio, which is 47.7% on
the probability of reduction, that is, if the individual is willing to pay for ecological bags, the probability that
reducing 1 to 2 balls decreases by 47.7% (Table 23).
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For the variable "knowledge of the existence of ecological bags", this is significant only for the categories of
"reduction 1 to 2 bags" and "reduction 2 to 3 balls", for the first case with an inverse ratio on the probability of
28.57% indicating that, if the individual knows the ecological bags, the probability of reducing 1 to 2 plastic bags
is 28.57%. On the other hand, for the scenario of reduction 2 to 3 bags the variable knowledge about ecological
bags has a direct relationship, which shows that when the individual knows the ecological bags, the probability of
increasing the reduction from 2 to 3 bags is 28.57% (Table 23). With regard to the variable "replace plastic with
other material”, this is significant only for the categories of "reduction 1 to 2 bags" and "reduction 2 to 3 bags" of
plastic, with an effect of -10.4% and -10% respectively. Therefore, the relationship it presents is inverse, indicating
that; when the individual replaces plastic bags, the probability of reducing from 1 to 2 bags and from 2 to 3 plastic
bags decreases by 10.4% and 10% respectively (Table 23).

On the other hand, you have the variable "modify some of everyday life", which is only statistically significant
for the category of "reduction 3 to 4 bags"; the relationship between this variable and the "reduction 3 to 4 bags"
of plastic bags is direct and very significant, which means that if the individual modifies some of his daily life
with the aim of reducing the use of plastic bags, this will cause the probability of reducing 3 to 4 plastic bags to
increase by 12.26% (Table 23). The variable "educational talks", is only significant for the category of "reduction
1to 2 bags"”, where it has an inverse relationship with the probability of reduction 1 to 2 plastic balls with an effect
of 13%, of which, if the individual received any talk on environmental education, the probability of reducing 1 to
2 plastic bags decreases by 13% (Table 23).

DISCUSSIONS

The results show that 57.89% of respondents have a very bad perception about excessive consumption of plastic
bags, followed by poor perception with 32.63%. The category of perception very poorly the relationship between
age variables, the level of education and the number of inhabitants in the household with perception is direct;
while between the variable gender and income with perception is inverse (Tito, 2019).

according to Zérate (Z&rate, 2018), of all the variables that were taken into account for the research work, only
two of them were significant, on another occasion different variables could be taken such as the degree of
education of the person, and also gender (Garcia & Rend6n, 2018), where to determine if these could also be
significant in the research work.

This work did not take into account the variable degree of education, since in our country and specifically in this
sample, those who were Ripley consumers of the Southern Mall (Zarate Gomez, 2018), they have a low degree
of education. For this reason, do not take this variable, which in other international authors did (Matusevich,
2012).

CONCLUSIONS

From the results obtained from the survey carried out in this work, it was obtained that the Juliaquefia population

is not satisfied with the current situation of the city this because of the high degrees of pollution.

The relationship between the socioeconomic level and the level of perception of environmental pollution caused

by the excessive use of plastic bags in the city of Juliaca 2019, for each category of the perception model we have:

v For the category of very bad perception, the relationship between the variables of age, the level of education
and the number of inhabitants in the home with the perception is direct; while between the variable gender
and income with the perception is inverse.

v" For the category of bad perception, the relationship between the variables gender, age, income level and
environmental knowledge with perception is direct; while between the variable inhabitant in the home with
perception is inverse.

v" For the regular perception category, the relationship that exists between the gender variable is direct; while
between the variables age, level of education and environmental knowledge, perception is inverse.

The environmental education of the inhabitants of the city of Juliaca contributes to the reduction of plastic bags
in the city of Juliaca, for each category we have:

v For the category “reduction 1 to 2 plastic bags™, the relationship that exists between the reduction variable
and the variables; talks on environmental education, knowledge about the existence of ecological bags,
replacing the plastic with another material, reusing plastic bags and environmental awareness is inverse; that
is, these variables inversely affect the reduction 1 to 2 plastic bags.

v For the category “reduction 2 to 3 plastic bags™, the relationship that exists between the reduction variable
and the variables; knowledge about the existence of ecological bags, reuse of plastic bags and environmental
awareness is direct, that is, these variables positively affect the reduction of the use of plastic bags; while the
variable replacing plastic with another material has an inverse effect on the low reduction in the use of plastic
bags.

v' For the regular category “reduction from 3 to 4 plastic bags”, the relationship that exists between the
reduction variable and the variables; modifying daily life, reusing plastic bags and environmental awareness
have a direct relationship.
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It should be noted that the variable modify daily life is not significant in the categories of "reduction 1 to 2 bags"
and in the category of "reduction 2 to 3 bags" of plastic, but is very significant in the category of "reduction 3 to
4 bags".
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