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Abstract– The following research work analyzes if gender  

influences the environmental concern and pro -e nvi ro nmen ta l  

behaviours of a person in the city of Guayaquil. Additionally, the  

research seeks to establish if education level and civil  status h a ve  

any effect for both indicators in men and women. To analyze this,  

a survey was carried out to a sample 1210 people, who were chosen 

randomly, thus allowing responses from a variety of locations a n d 

settings to be examined. Based on the results of the hypothesis tests, 

it can be concluded that women in fact showed higher rates of both 

indicators, demonstrating that in fact gender influence  
environmental concern and pro-environmental behaviours, th en 

both hypothesis were accepted. Finally, Guayaquil´s respondents 

are  aware  of the  existence of environmental problems, althoug h 

their concerns do not always translate into responsible behavi or  

with the  environment. 

Keywords—Gender, Pro-environmental Behaviours, 

Environmental Concern, Survey. 

I. INTRODUCTION 

Solid waste is a problem traced from the times of 
congregation of tribes, villages and communities [1]. In the  
world more and more garbage is produced. In fact, according to 
a report from the World Bank (WB), an average of 1.2 kg o f 

garbage is generated per day per person, but this varies greatly  
depending on the country or city. For several decades, Ecuador 
has been facing a deep crisis in the Comprehensive 

Management of Solid Waste [2], due to rapid urbanization, 
population growth and the increase in commercial activities and 

industries that have become the impellors for the generation of 
large amounts of garbage [3]. 

Ecuador generates about 375,000 tons of urban solid waste 

per year. From this generated waste, 96% is buried in various 
final disposal systems, while  4% is recovered by informal 
recyclers [4]. The National Municipal Information System 

(SNIM) reports that, as of 2018, in Ecuador from the total 
tonnage of daily solid waste generated, 35% is buried in 

sanitary landfills, 23.3% in controlled dumps and emerging 
cells, and 41.7% in open-air dumps, rivers and streams. Of the  
waste generated, 57% corresponds to organic waste and the  

remaining percentage to inorganic waste. As of 2020, and 

within the framework of the socio-sanitary emergency derived 
from the COVID-19 pandemic, most municipalities reported an 
increase of at least 25% in waste generation [2]. 

In Ecuador, waste generation is directly related to 
population growth (See Figure 1); in this case the canton of 

Guayaquil, the largest in Ecuador, having the highest 
population density, due to the diversity and richness of it s  
economic activity, with a population according to the last 

population census carried out by the Institute of Statistics and 
Censuses (INEC), of 2,671,801 inhabitants [5]. 

Guayaquil generates almost  twice as much garbage as  
Quito and eight times more waste than Cuenca. Despite the fact 
that there are recycling campaigns and municipal ordinances on 

the correct disposal of garbage in the city, the adequate 
distribution of household waste for its subsequent processing 
continues to be an issue that many are not interested in tackling 

[6]. 

Fig. 1 Ecuador´s population evolution and annual growth rate (Population 
Growth, The World Bank) 

There are previous studies of quantification and 
characterization of the waste that have been carried out in the  

city of Guayaquil, such as the research by [7] in which they  
indicate that it is recognized that the information both in 
quantity and composition, it is important for the effective 

management of Domestic Solid Waste (DSW). In addition, the 
development of indicators can help identify influential 
parameters to better understand the behavior of residents and 

possibly model future waste generation, which would help 
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improve planning and management of household solid waste 
with better infrastructure. 

In this context, identifying the determinants and factors 
that have a meaningful impact to predict waste generation for a  

country is of great importance and a key step towards the design 
and implementation of policies and laws. Many studies have 
shown that people with high environmental concern and fine 

pro-environmental behaviours are more likely to reduce their 
waste generation. Environmental concern can be defined as the  
degree to which people worry about the consequences of 

environmental problems for themselves, other people, and the 
biosphere [8]. On the other hand, pro-environmental behaviours 

include different kinds of operationalized behaviours, such as 
recycling, transport use, waste management, energy 
consumption, the purchase of green products, and electrical 

appliances [9]. 
Knowledge is commonly viewed as a necessary 

prerequisite for a person's behaviour. Environmental problems 

are complex and their understanding requires knowledge o f 
their existence and of viable solutions and social behaviours 

that help mitigate a specific environmental problem [10]. A  
higher level of education is generally linked to a higher level of 
environmental knowledge, therefore, a key tool for a society  

seeking sustainability is education [11]. 
Environmental knowledge can be defined as the 

knowledge, skills and information necessary for residents to  

carry out waste classification and recycling, information such 
as: recycling methods, recycling channels, locations of 

recycling sites. recycling and recycling hotlines; publicity and  
education as what residents receive through the media, 
advertisements, school education and other methods on waste  

sorting and recycling [12]. 
The level of education affects the way people lead their 

lives. A person with a higher level of education is likely to be  

more articulate and engage in analytical reasoning. One 
research conducted research in China and stated that education 

should stimulate national awareness related to environmental 
protection [13]. Their research also recognized that ignorance  
and poverty were responsible for the acceptance of 

toxic/hazardous waste from industrialized countries. 
Pro-environmental behavior refers to behavior that harms 

the environment as little as possible, or even  benefits  the 

environment [14]. Green consumer behaviours refers to 
consumer behaviors that reflect social responsibility and 

concern for the environment, and is often conceptualized as an  
ethically oriented form of consumer behavior. Past behavior can 
influence future behavior in two ways, firstly through habit  

formation and secondly through semi-automat ic  act ions, 
especially for complex behaviors. It could also be influenced by 
situational factors such as perceived discomfort, the amount of 

effort involved, and access to recycling facilities [15]. 
Some studies have pointed out the need to take gender into 

account when analyzing behavior towards the environment 
because it could influence attitudes, beliefs, opinions, 
behaviors, etc., and in turn conclude that women show behavior 

and concern for the environment relatively stronger than men  
[11]. In addition, women are more active only in a particular 

domain of pro-environmental action related to consumer 
behavior (purchase of organic products, reduction of vehicle  

use, sorting of recyclable materials) in the private sphere, but 
not in others that are linked to the public sphere (membership  
of environmental groups and the signing of petitions, for 

example, are considered more dominated by men) [16]. 
Several theories have been developed to explain gender 

differences in environmental behavior, within the framework o f 

socialization theory. One, postulates that since women are 
directed towards the role of care giving, they are encouraged to 

be more compassionate, empathetic and cooperative than men  
and, therefore, more protective towards nature. However, male  
socialization emphasizes the role of economic provider and  

market activities, encouraging men to be more dominant, 
rational and competitive than women, and therefore more 
closely linked to anti-environmental attitudes [17]. 

In terms of gender, environmental behaviours can also be 
affected by the type of daily environment; in fact, one research 

has pointed out that women's greater involvement in pro- 
environmental behavior is linked to behavior patterns that can 
be undertaken in the course of regular daily routines, as women 

tend to take on more obligations in the environment. home than 
men, even when working outside the home [18]. 

For this reason, the aim of this study is to examine the  

relationship between an individuaĺ s gender and his/her 
environmental concern and pro-environmental behaviours. 

In the following sections, we first introduce our research 
model and preconceived. Following this, we describe the 
questionnaire items and how data was collected. Next, we 

present the main results and findings of our analysis. In the final 
section, we present the conclusions of the study. 

 

II. RESEARCH MODEL AND HYPOTHESIS 

As pro-environmental behaviours and environmental concern 
have received increasing attention within most academics, 
different questions regarding the main factors which induce  

people to adopt  greener behaviours  and attitudes have 
constantly occupied researchers´ interests. As shown in the  
previous section, gender has proven to be a significant predictor 

that influences both direct and indirect pro-environmental 
behaviours and environmental concern. Therefore, this study 

defines pro-environmentalism as two dependent variables for 
the two based on the gender. The following hypotheses are 
proposed (Figure 1): 

 
 Hypothesis 1 (H1). An individuaĺ s gender will 

influence his/her environmental concern. 
 

 Hypothesis 2 (H2). An individuaĺ s gender will 
influence his/her pro-environmental behaviours and 

attitudes. 
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III. QUESTIONNAIRE DESIGN AND DATA 
COLLECTION 

The study was conducted through a street survey in 
crowded places. The questionnaire included items on the 
measurement of the two dependent variables; environmental 
concern and pro-environmental behaviours and the independent 

variable as definition of the gender and other socioeconomic  
factors. 

One researcher suggested that conducting a recycling 
survey at busy sites can cover a large part of the local population 
and both recyclers and non-recyclers.  Therefore, the s t reet 

survey was carried out in five main areas of Guayaquil. 
Shopping malls, markets, and parks were selected from the  
study of shopping mall tenant mix. The respondents were 

chosen randomly [19]. Conducting surveys at selected sites is  
considered stratified sampling, which allows responses to be  

examined in a variety of locations and geographic settings. The 
procedure that was carried out was to survey people randomly  
and then pass the information to an online form. 

The procedure used to determine the minimum number o f 
samples necessary to collect reasonably accurate  data was  
based on the central limit theorem, also applied by [20]. The  

number of samples was determined with a confidence interval 
of 99% and a standard error of 3.7%, for a population that 

according to data from the National Institute of Statistics and 
Censuses (INEC), Guayaquil has 2,698,077 inhabitants, using  
the following equation: 

o Green consumer. 

o Utility saver. 
o Recycler. 

o Green passenger. 
 Section 3.- Socioeconomic and sociodemographic factors: 

o Age. 

o Civil status. 
o Level of education. 
o Type of home. 

o Labor status. 
o Monthly income. 

Calculations for environmental concern and pro- 

environmental behaviours were made as the average value o f 
each of the answers in Likert Scale. 

 

IV.  RESULTS 

In total, the survey obtained 1210 responses, these were  
carried out at street level in busy places in the city of Guayaquil 

such as shopping centers, markets and parks. Table 1 lists the 
profile details of the respondents. 

 
TABLE I 

PROFILE OF THE SURVEYED 

 

𝑛 = 
𝑛∗𝑍   ∗�∗� 

𝑑2(𝑁−1)+𝑍2∗�+� 

(1) 

Where  n  is  the  minimum  number  of  samples,  Z  is  a 
constant  that  depends  on  the  confidence  level  (for  99% 
confidence Z is 2.53), and d is the sampling error (3.7%), P is 
the proportion of inhabitants that possess the characteristic we 

are looking for, and Q is the number of inhabitants who do not 
possess it (in this case it is 0.5 for each one). After using this 

equation,  the  number  of  respondents  needed  to  obtain  a 
standard error of 3.7% at a confidence level of 99% was 1,216. 

Once the size of the study sample for the development of 

the survey had been defined, we proceeded with the design of 
the survey format. The items were measured by a Likert scale, 
which ranged from “strongly disagree” (Score 1) to “strongly  

agree” (Score 5). The survey consisted of 3 sections organized  
as follows (Table 2): 

 

 Section  1.-  Environmental  Concern  consisted  of  three 
subsections: 

o Conscience on the consequences of waste. 

o Responsibility conscience. 

o Conscience of the benefits of home recycling. 

 Section 2.- Pro-Environmental Behaviours consisted in the 
measurement of six types of characteristics: 

o Activist. 

o Avoider. 

Demographic Variable N Percentage (%) 

Sex 

Male 
Female 

 

564 

646 

 

46.61 

53.39 

Age 
< 17 

18 – 30 

31 – 45 
> 45 

 

61 

678 

286 
185 

 

5.04 

56.03 

23.64 
15.29 

Civil Status 
Single  

Single with children 

Married / Free union 
Married with children 

Divorced 

Widowed 

 

702 

50 
229 

185 

27 
17 

 

58.02 

4.13 
18.93 

15.29 

2.23 
1.40 

Level of education 

Primary school or less 
Not completed high school 

Completed high school 
Not completed university 

Completed university 
Master / PhD 

 

65 
38 

587 

174 
302 
44 

 

5.37 
3.14 

48.51 

14.38 
24.96 
3.64 

Type of home 
Own 

Lease 

Family 
Shared 

 

516 
211 

447 

36 

 

42.64 
17.44 

36.94 

2.98 

Labor status 
Employed 

Unemployed 

Retired 
Entrepreneur 

Student 

Work at home 

 

555 

153 
32 
135 

256 

79 

 

45.87 

12.64 
2.64 
11.16 

21.16 

6.53 

Monthly income 
< $400.00 

$400.00 - $700.00 

$701.00 - $1000.00 
> $1000.00 

 

600 
425 

132 
53 

 

49.59 
35.12 

10.91 
4.38 
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TABLE II 
QUE S T I O N N A I R E  

 
 

 
 

 
 

 
 

 

Environmental 
Concern 

Conscience on the consequences of waste  
 

1. Strongly 
Disagree 

 
 

 
2. Partially 

Disagree 
 

 
3. Neutral 

 
 

4. Partially Agree 
 

 
5. Strongly Agree 

I believe that the waste problem is a threat for my health and my family. 

I believe that the excessive generation of waste and its disposal in the land could cause serious environmental 
problems. 
I believe that the risks associated with the waste problems are real and serious. 

The waste of resources will be a problem for me and my offspring. 
The waste of resources will be a problem for my whole country. 

The waste of resources will be a problem for other species of plants and animals. 

Responsibility conscience 

I believe I´m responsible of handling the waste a generate. 
I suppose that the whole world (people, homes, organizations, etc.) is obliged to solve the problems that provoke the 
residues. 

Every member of the society should cooperate to help resolve the waste problems. 

Conscience of the benefits of home recycling 

I believe that waste separation can help reduce the residues on earth. 
I believe that waste separation can help reduce the negative impacts on the environment. 
I believe that waste separation can generate economic benefits. 

My waste separation behaviours will have an important educative effect on my children. 

The waste separation has positive effects on the resident´s perception on resource saves and environment protection. 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 

 
PRO- 

ENVIRONMENTAL 

BEHAVIOURS 

Green Consumer  
 

 
 

 

1. Never 
 

 
 

 
 

 

2. Almost never 

 
 

 
 

 
 

 
3. Sometimes 

 
 

 
 

 
 

 
 

4. Frequently 
 

 
 

 
 

 
 

5. Always 

I buy things that are produced with the less packaging possible. 
I use my own bag when going shopping, instead of the one given by the store. 
I search for containers that can be reused or easily recycled. 

I buy fruits and vegetables without packaging. 

I buy products that can be reused instead of single life products. 
I try to repair things before buying new products. 
I wash and reuse kitchen rags instead of using paper towels. I 

donate old stuff to benefic organizations or any other users. I 
reuse containers. 

Activist 

¿Did you donate money to benefic organizations involved in environmental causes? 

¿Did you join a group that speaks for the protection of the environment? 
¿Did you participate in any protest o manifestation over an environmental subject? 
¿Did you offer your time as volunteer for pro-environmental subjects? 

¿Have you ever practiced the fabrication of your own compost at home? 

Avoider (Would you avoid buying a product if you knew it had the following characteristics?) 

It comes in a recipient that contains aerosols. 

The product was testes in animals. 

Materials were used from species of in danger animals. 
It is a well-known environmental pollutant. 

The packaging is noxious for the environment. 
The product was treated with pesticides. 

Green consumer 

¿Do you by products that come in a rechargeable packaging? 

¿Do you buy products packaged or fabricated with recycled materials? 
¿Do you buy products that are certificated as safe for the environment? 
¿Do you use energy saving lights? 

¿Do you buy aliments organically growth? 
¿Do you buy biodegradable products or that come in biodegradable packaging? 

¿Do you buy products produced by environmental responsible companies? 

¿Do you use less air conditioner to save energy? 
¿Do you buy energy efficient appliances? 
¿Do you use soaps and detergents without phosphates? 

¿Do you use biodegradable soaps and detergents at home? 
¿Do you reuse office paper? 

¿Do you used biodegradable plastic bags at home? 

Green passenger (¿What is your usual mean of transport?) 

Public transport, such as bus. 

You drive alone to work or school. 
Carpooling 

Recycler (¿In your home do you practice recycling?) 

¿Do you recycle paper and products made of paper/cardboard? 
Do you recycle plastic bottles and packages / glass bottles and packages? 
Do you recycle cans and aluminum containers / tin? 

Do you recycle used batteries? 
Do you classify your waste with means of recycling? 
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Fig. 2 Comparison of pro-environmental behaviours and environmental concern between men and women. 

 

 
 

Fig. 3 Comparison of environmental concern among men and women and its relationship with civil status. 
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Fig. 4 Comparison of pro-environmental behaviours among men and women and its relationship with civil status. 



20th LACCEI International Multi-Conference for Engineering, Education, and Technology: “Education, Research and Leadership in Post-pandemic 

Engineering: Resilient, Inclusive and Sustainable Actions”, Hybrid Event, Boca Raton, Florida- USA, July 18 - 22, 2022. 7 
 

 

 
 

Fig. 5 Comparison of pro-environmental behaviours among men and women and its relationship with level of education. 

 

 
 

Fig. 6 Comparison of environmental concern among men and women and its relationship with level of education. 
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Figure 2 shows that women have higher average values of 
environmental concern and pro-environmental behaviours. 

Figures 3 and 4 show the environmental concern and pro - 
environmental behaviours for men and women separated by  

civil status. It can be observed that environmental concern and 
pro-environmental behaviours are higher for women when 
single or married with or without children than for men. 

However, for divorced and widowed population, men showed 
larger values than women. 

Figures 5 and 6 show the relationship between pro- 

environmental behaviours and environmental concern with the  
education level for both men and women in the population of 

the study. One important result we can observe is the increment 
of environmental behaviours with the level of education, both 
for men and women. This demonstrates the importance o f 

education when thinking on the development of good 
environmental moral values. On the other hand, environmental 
concern doesn´t follow a linear increment with level of 

education, however it´s observed much higher values for 
women than for men. 

 

IV. DISCUSSION AND CONCLUSIONS 

With the application of the random survey and in crowded 
places, it was possible to cover a large part of the population 
and obtain high heterogeneity of the sample, obtaining a wide  

variety of data from different types of individuals, knowing the 
factors that  affect  the environmental  concern and pro- 

environmental behaviours. 
Based on the results of the hypothesis tests, it can be 

concluded that women in fact showed higher rates of both  

indicators, demonstrating that in fact gender influence 
environmental concern and pro-environmental behaviours, then 
both hypothesis are accepted. Guayaquil respondents are aware 

of the existence of environmental problems, although their 
concerns do not always translate into responsible behavior with 

the environment. 
The relationship between the education level variable and 

the environmental concern and pro-environmental behaviours 

affects the way people lead their lives. People with a high  
educational level, and consequently with access to more 
information, were expected to show greater concern and act  

more frequently in favor of the environment. However, with the 
results presented in this study we have demonstrated a 

relationship between education level and pro-environmental 
behaviours but not for the case of environmental concern. 

The results of this research are useful for future studies 

focused on environmental social engineering, as well as fo r 
formulating environmental policies to improve people's sense 
of responsibility and moral obligation regarding waste 

generation, as well as to increase their perception of the 
opportunities to prevent and minimize waste, develop in them 

an environmental culture and follow ideals of a circular 
economy. 
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