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ABSTRACT 

The objective of the investigation was to determine the effect of environmental pollution 

generated by the garbage dump on the population in the Chilla Town Center. The research 

design is non-experimental, descriptive and correlational, the econometric model Logit 

Multinomial was applied. It was determined that the effect of the existing contamination in 

the Chilla Town Center due to the dump is high, because 55.77% of those surveyed consider 

the same, the level of existing contamination that directly affects the health of the population 

has a probability of 63.85% and this responds to a medium level of involvement. The most 

contaminating resource that has been identified is groundwater (69.71% of those surveyed 

affirm the case), this because of the existing dump, where there is no adequate treatment of 

solid waste, the same one that concentrates all types of waste, such as heavy metals, organic 

compounds, nitrogenous compounds, waste from health centers, etc., that these have been 

generating a decomposition of toxic substances that the soil absorbs, thus contaminating the 

groundwater that the population consumes, affecting their population health. 
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Introduction 

 

Solid waste is defined as those substances, products or by-products in a solid or semi-solid state 

available to their generator, or is obliged to dispose of, in accordance with national regulations or 

the risks they cause to health and the environment to be managed through a system that includes, 

as appropriate, the following operations or processes: waste minimisation, segregation at source, 

reuse, storage, collection, marketing, transport, treatment, transfer, final disposal (Agunwamba et 

al., 1998; Alcántara Román et al., 2018). Waste is waste or leftover from human activities. It is 

classified into gases, liquids and solids; and because of their origin, in organic and inorganic 

(Agunwamba et al., 1998; Karak et al., 2012; Mahfuzur et al., 2017; Moy et al., 2008). In recent 

years, the nations of the industrialized world have quadrupled their domestic waste production, 

increasing this figure by two or three percent per year. In this sense, it is known that the 

environmental effects by inadequate management of solid waste, this due to the lack of collection 

systems and adequate final disposal of solid waste, where from it there are a number of negative 

impacts to the environment (Henry et al., 2005; Jiménez Guethón et al., 2020).  

 

Among the main negative impacts to the environment we can mention, for example, the odors 

generated by the process of rotting organic solid waste; when this is dispersed by not being 
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collected or by not having any treatment, such fetid odors emanate (Karak et al., 2013). It may 

also be the case with the combination of such odors with chemicals that are poured into open pit 

dumps (Murphy et al., 2004; Neog, 2020). Gas can also be generated, which occurs due to the 

decomposition of organic waste, either by its direct contact with air (aerobic) or by being buried 

and without contact with air (anaerobic). Depending on the type of waste and the climatic 

conditions of the place, gases are produced, among the main ones: carbon dioxide, methane and 

nitrogen. Because the disposal of solid waste is not carried out in a controlled manner, the 

emanation of methane gas increases its concentration causing explosions and these in turn cause 

fires and smoke (Adrián, 2015; Ofori-Boateng et al., 2013; Rawat & Ramanathan, 2011). 

 

In addition, a leaching process is generated, this when organic solid residues enter a rot process, 

the moisture they contain is converted into a very acidic liquid (organic acid containing among 

other elements: iron, zinc, nickel, copper and chlorides) (Cheela et al., 2019). This liquid drains 

through the trash and filters through the ground until it reaches groundwater contaminating it. Its 

generation influences the amount of rain, the type of land on which the dump has been built or 

enabled, the plant species that are nearby, in addition to the suning that determines the level of 

evapotranspiration (Armijo et al., 2008; Bai et al., 2007). 

 

Likewise, air pollution is generated that occurs for two reasons: by the emanation of odors and 

gases, which when produced by decomposition rise and are carried by wind currents and by the 

generation of suspended particles; when soil is laid to coat the waste dump or as a product of the 

deterioration suffered by the natural environment, the dust found in the soil is lifted. These 

negative impacts on the environment are more serious when they happen in urban areas (Chen et 

al., 2020; Omoleke, 2004). 

It can also generate fires, by generating gases and leachates, both interrelate to create conditions 

favorable to the appearance of this phenomenon. This means that whenever the stabilization 

process exists, solid waste will generate two important elements: Leachate and gases; both 

components interact and generate pressure; it causes the gas that is produced to seek to expand 

where it is contaminated. In clandestine dumpsters or controlled dumps, gaseous formations 

emerge to the surface and set fire to air oxygen by existing anaerobic metallization at 

concentrations greater than 5%. On the surface of the dumpsters there is an oxidation process that 

is also susceptible to burning when some other flammable object or material is nearby (Chen et 

al., 2020; González-Osorio et al., 2011).  

 

It is important to note that it also attracts pests or disease-transmitting vectors, this when you do 

not have an adequate system for the final disposal of solid waste, it creates an appropriate habitat 

for the reproduction of animals, which we call vectors because it has the peculiarity of 

transporting diseases of all kinds (Omoleke, 2004). The most dangerous vector is the fly that 

precisely needs humidity and temperature to reproduce. Once turned into a plague the fly has an 

action radius of 7.00 km (Gutierrez, 2020). 

 

It also leads to the deterioration of the Landscape, this when there is no adequate system of solid 

waste management and they are scattered in the environment, cause a deterioration of the 

landscape, due to the degradation of the natural environment and the bad appearance that produce 

the observer villager or the tourist (Alshuwaikhat & Abubakar, 2008; Hameed et al., 2021). 
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However, social problems also arise, given that the economic situation has led a large section of 

the population to extreme poverty levels and among this sector is a high percentage that reaches 

destitution. Some of these people and sometimes families have found a way of survival in solid 

waste collection, whether for their self-subsistence collecting household trash or for the sale of 

recyclable materials, because they do not have access to goods and services, their educational 

level is low and they easily fall into violence, crime, drug addiction, alcoholism and prostitution 

(Boadi & Kuitunen, 2005; Maheshwari et al., 2020). In addition, their constant exposure to a 

polluted environment can lead to diseases of all kinds and this is confirmed by Garcca & Padilla 

(2015), who states that exposure to the dump is associated with a higher likelihood of developing 

respiratory symptoms and higher family costs related to the development of these symptoms in 

children, so exposure to the dump has negative effects on child respiratory health and family 

costs related to the care of symptoms (González-Osorio et al., 2011; Halla, 2007; Kapadia & 

Agrawal, 2019). 

 

Which is why the environmental situation in the city of Juliaca is an alarming problem. This is 

because it is a city in which commercial activity has developed enormously, above all other cities 

in the Puno region; as a result of this commercial growth there has been a lot of employment and 

therefore migration, as a result a lot of waste is generated every day that they go to the squeaky 

dump, but the emission of waste is so much that the collection trucks are not overflowing and the 

dump has reached the limit, but still every day the collection trucks will leave the garbage is so 

that the dump has become a infectious focus of the Chilla Populated Center(Huamaní et al., 2020; 

Quispe Mamani et al., 2020). According to the San Román Office of Health Network Statistics, 

the inhabitants of the populated centre have contracted diseases because of the presence of solid 

waste and the breakdown of solid waste, which influence the quality of air and water, thus 

affecting the quality of life of the inhabitants. In addition, the nauseating smell that fires the 

garbage and the large number of flies that seriously affects the population (Huamaní et al., 2020). 

 

Thinking about garbage gives us an immediate rejection of this, however, we have to live with it 

and not only in our homes, but around any corner, on streets, on the shores of roads, in parks, in 

markets, etc. All this because we live in an eminently consumerist society in which the waste we 

generate has become a serious problem for the environment; because we have a culture of use 

and throwing. In addition, domestic and industrial activities, which generate excessive waste 

production, which become a major inconvenience when storing, disposed of or disposal. One of 

the final forms of garbage disposal is dumps, where much of the garbage produced by cities 

comes to a stop (Huamaní et al., 2020). 

 

One of the most serious problems related to solid waste management in Peru is its final 

disposition; it is common to note that cities, even if they have an appropriate solid waste 

collection system, have their waste in rivers, ravebs, hillsides and public spaces (Huacani & 

Mamani, 2017; Quispe et al., 2020; Ramos, 2006; Salinas, 2019). 

 

The practice of disposed of waste in open places, commonly referred to as dumps, is highly 

harmful to the environment and puts the health of the population at serious risk; because they are 

infectious pockets. In recent years the Juliaqueña population has increased considerably, in fact, 

which has generated, the uncontrolled increase in solid waste; why the trash can has collapsed; 

generating a social and environmental effect in Chilla, which in turn has caused unrest in the 

population (Asqui & Willer, 2015; Huacani, 2013). 
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In Peru there are several dumps that do not meet the right conditions for their operation, among 

them is the Chilla-Juliaca dump that you have with a population of 449 people and 277 homes 

(INEI-National Census 2017), under relatively stable economic conditions; located around the 

dump, which represents an infectious focus on health due to the proliferation of infectious 

diseases; affecting the surrounding population; these problems arise as a result of poor disposal of 

waste and a lack of environmental culture by citizens; therefore, the final poor disposal of solid 

waste is one of the environmental problems affecting the city of Juliaca, since more than 90% of 

the total garbage generated daily by the Juliaqueña population are deposited in the Chilla sector 

(Condori, 2015). There are important aspects that aggravate this problem, such as the burning of 

litter, the production of all kinds of toxic pollutants, and the proliferation of vectors that become 

causing various diseases (Huamaní et al., 2020; Salinas, 2019).  

 

In this sense we consider it of utmost importance to know the effects generated by the dump in 

the Centro Poblado de Chilla-Juliaca, in order to amend damages for future generations and avoid 

possible social conflicts. Identified the problem, we raise the following question: What is the 

level of environmental pollution generated by the garbage dump in the population in Chilla - 

Juliaca?, What is the environmental effect of the garbage dump on the health of the population in 

Chilla?, What mechanisms exist to reduce the contamination of the garbage dump in Chilla? and 

what policies should be proposed and implemented to reduce solid waste generation? 

 

The scenario of Chilla is alarming as the existence of a high level of environmental pollution due 

to the dump of solid waste affects the population generating a proliferation of insects, rodents and 

dangerous compounds that are not treated that are polluting vectors that generate pathogenic 

microorganisms causing discomfort in the population with different types of diseases such as 

gastrointestinal , thus increasing health spending for the treatments they demand, thus reducing 

the budget that families can designate in their basic family basket and causing a decrease in 

quality of life, on the environmental side the quality of the soil and groundwater putting at risk 

the safety of families. 

 

The objective of the research was to determine the effect of environmental pollution generated by 

the garbage dump on the population in Chilla, determine the environmental effect of the garbage 

dump on the health of the population in Chilla, evaluate the existing mechanisms to reduce the 

environmental pollution of the garbage dump in Chilla and propose and implement policies to 

reduce the environmental pollution of the garbage dump. Of which the hypothesis to be checked 

was the existence of a high level of environmental pollution due to the garbage dump on the 

population in Chilla. 

 

Method 

 

Model method to multinomial logit to estimate: for the first specific hypothesis, a diagnosis will 

be made based on primary source information through random surveys of a sample in the 

Populated Center of Chilla(Wooldridge, 2006). To verify this hypothesis, a regression will be 

performed with the multinomial logit model; where the dependent variable will be population 

health, it will be represented by the variable level of pollution of the dump to the population of 

Chilla these will agree if the pollution is high, medium or low, that is, they have three categories, 

1 if it is low, 2 if it is average and 3 if it is high. 
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Equations 1, 2 and 3 show the models for the 3 categories. 

 

𝐼𝑚𝑝𝑎𝑐𝑡𝑜𝑛𝑡𝑕𝑒𝑕𝑒𝑎𝑙𝑡𝑕𝑜𝑓𝑡𝑕𝑒𝑝𝑜𝑝𝑢𝑙𝑎𝑡𝑖𝑜𝑛 = 𝑓(Family income, Perception of bad odors,  
𝐷𝑟𝑖𝑛𝑘𝑖𝑛𝑔𝑤𝑎𝑡𝑒𝑟𝑎𝑛𝑑𝑑𝑟𝑎𝑖𝑛𝑎𝑔𝑒𝑠𝑒𝑟𝑣𝑖𝑐𝑒, 𝑃𝑜𝑙𝑙𝑢𝑡𝑖𝑜𝑛𝑙𝑒𝑣𝑒𝑙𝑖𝑛𝑦𝑜𝑢𝑟𝑃𝑜𝑝𝑢𝑙𝑎𝑡𝑒𝑑𝐶𝑒𝑛𝑡𝑒𝑟 

𝑑𝑢𝑒𝑡𝑜𝑡𝑕𝑒𝑑𝑢𝑚𝑝, Main pollutants from the Chilla landfill) 

ln  
𝑃𝐼𝑚𝑝𝑎𝑐𝑡𝑜𝑛𝑡 𝑕𝑒𝑕𝑒𝑎𝑙𝑡 𝑕𝑜𝑓𝑡𝑕𝑒𝑝𝑜𝑝𝑢𝑙𝑎𝑡𝑖𝑜𝑛 =1

1 − 𝑃𝐼𝑚𝑝𝑎𝑐𝑡𝑜𝑛𝑡 𝑕𝑒𝑕𝑒𝑎𝑙𝑡 𝑕𝑜𝑓𝑡𝑕𝑒𝑝𝑜𝑝𝑢𝑙𝑎𝑡𝑖𝑜𝑛 =1
 𝛽0 + 𝛽1Family income

+ 𝛽2 Perception of bad odors + 

𝛽3𝐷𝑟𝑖𝑛𝑘𝑖𝑛𝑔𝑤𝑎𝑡𝑒𝑟𝑎𝑛𝑑𝑑𝑟𝑎𝑖𝑛𝑎𝑔𝑒𝑠𝑒𝑟𝑣𝑖𝑐𝑒 + 𝛽4𝑃𝑜𝑙𝑙𝑢𝑡𝑖𝑜𝑛𝑙𝑒𝑣𝑒𝑙𝑖𝑛𝑦𝑜𝑢𝑟𝑃𝑜𝑝𝑢𝑙𝑎𝑡𝑒𝑑𝐶𝑒𝑛𝑡𝑒𝑟𝑑𝑢𝑒 

𝑡𝑜𝑡𝑕𝑒𝑑𝑢𝑚𝑝 + 𝛽5Main pollutants from the Chilla landfill + 𝑢 

ln  
𝑃𝐼𝑚𝑝𝑎𝑐𝑡𝑜𝑛𝑡 𝑕𝑒𝑕𝑒𝑎𝑙𝑡 𝑕𝑜𝑓𝑡𝑕𝑒𝑝𝑜𝑝𝑢𝑙𝑎𝑡𝑖𝑜𝑛 =2

1 − 𝑃𝐼𝑚𝑝𝑎𝑐𝑡𝑜𝑛𝑡 𝑕𝑒𝑕𝑒𝑎𝑙𝑡 𝑕𝑜𝑓𝑡𝑕𝑒𝑝𝑜𝑝𝑢𝑙𝑎𝑡𝑖𝑜𝑛 =2
 𝛽0 + 𝛽1Family income

+ 𝛽2 Perception of bad odors + 

𝛽3𝐷𝑟𝑖𝑛𝑘𝑖𝑛𝑔𝑤𝑎𝑡𝑒𝑟𝑎𝑛𝑑𝑑𝑟𝑎𝑖𝑛𝑎𝑔𝑒𝑠𝑒𝑟𝑣𝑖𝑐𝑒 + 𝛽4𝑃𝑜𝑙𝑙𝑢𝑡𝑖𝑜𝑛𝑙𝑒𝑣𝑒𝑙𝑖𝑛𝑦𝑜𝑢𝑟𝑃𝑜𝑝𝑢𝑙𝑎𝑡𝑒𝑑𝐶𝑒𝑛𝑡𝑒𝑟𝑑𝑢𝑒 

𝑡𝑜𝑡𝑕𝑒𝑑𝑢𝑚𝑝 + 𝛽5Main pollutants from the Chilla landfill + 𝑢 

ln  
𝑃𝐼𝑚𝑝𝑎𝑐𝑡𝑜𝑛𝑡 𝑕𝑒𝑕𝑒𝑎𝑙𝑡 𝑕𝑜𝑓𝑡𝑕𝑒𝑝𝑜𝑝𝑢𝑙𝑎𝑡𝑖𝑜𝑛 =3

1 − 𝑃𝐼𝑚𝑝𝑎𝑐𝑡𝑜𝑛𝑡 𝑕𝑒𝑕𝑒𝑎𝑙𝑡 𝑕𝑜𝑓𝑡𝑕𝑒𝑝𝑜 𝑝𝑢𝑙𝑎𝑡𝑖𝑜𝑛 =3
 𝛽0 + 𝛽1Family income

+ 𝛽2 Perception of bad odors + 

𝛽3𝐷𝑟𝑖𝑛𝑘𝑖𝑛𝑔𝑤𝑎𝑡𝑒𝑟𝑎𝑛𝑑𝑑𝑟𝑎𝑖𝑛𝑎𝑔𝑒𝑠𝑒𝑟𝑣𝑖𝑐𝑒 + 𝛽4𝑃𝑜𝑙𝑙𝑢𝑡𝑖𝑜𝑛𝑙𝑒𝑣𝑒𝑙𝑖𝑛𝑦𝑜𝑢𝑟𝑃𝑜𝑝𝑢𝑙𝑎𝑡𝑒𝑑𝐶𝑒𝑛𝑡𝑒𝑟𝑑𝑢𝑒 

𝑡𝑜𝑡𝑕𝑒𝑑𝑢𝑚𝑝 + 𝛽5Main pollutants from the Chilla landfill + 𝑢 
 

The research carried out, is both documentary and field, since to identify the effect of pollution 

on the population of Chilla, we seek both primary and secondary information. The surveys were 

conducted in the same populated centre using the field technique, which will contribute to the 

regression database, and identify conclusions and contribute to possible policies and projects that 

benefit the population and the environment in general. Secondary information was also used to 

contrast the results with different authors (Mendoza, 2014). 

 

Methodology 

 

This research work concerns whether there is a high level of environmental pollution due to the 

garbage dump, in addition if the effect of environmental pollution due to the garbage dump 

directly affects the health of the population of Chilla and finally how these can be used, according 

to the rules that exist such as the integral management of solid waste. In this sense, a descriptive 

and correlal methodologist was applied (Hernández, Fernández & Baptista, 2010).  

 

Data Analysis 

 

Effect on population health: the survey obtained the effect of the garbage dump on people's 

health: this variable has three categories 1 if it is low, 2 if average, 3 if high.  Average household 

income: is according to the results, from which average income of S/ 800 soles, S/ 1200 soles, S/ 

1500 soles and more than S/ 1500 soles was obtained.   

Perception of odors: the variable has two categories, if the respondent perceives odors is 1 and if 

he does not perceive odors it is 2. 
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Drinking water and drainage service: the variable is binary, if the surveyed has drinking water 

service is 1 and if the respondent does not have drinking water service it is 2. 

 

Pollution level in its center populated by the dump: this variable has three categories, 1 if low, 2 

if medium, 3 if high. 

 

Main pollutants of the Chilla dump: This variable has 6 categories; 1 for fumes, 2 for leachates, 3 

for faecal residues, 4 for solid waste, and 5 for all previous ones. 

 

Population and Sample 

 

The population in Chilla is 449 people according to the 2017 National Census. The research 

sample is sampling with a confidence level of 95% (Solano & Álvarez, 2005). 

𝑛 =
𝑍2 ∗ 𝑁 ∗ 𝑝 ∗ 𝑞

𝑒2𝑁 + 𝑍2 ∗ 𝑝 ∗ 𝑞
 

Where:n = Sample size, Z = Confidence level, P = Proportion of the population (success), Q = 

Proportion of the population (failure), E = Level of error willing to commit and N = Population 

size.  

 

Replacing values has a sample size of 208 people to survey in the field of Chilla. 

 

Results 

 Socioeconomic characteristics of the study population 

Considering the socioeconomic characteristics of the population under study, of the total of those 

surveyed in the Chilla population center, 56.73% were male and 43.27% female; Of which, in 

terms of the ages of the respondents, it was highly variable, their ages ranged from 14 years to 

more than 65 years, the highest percentage of respondents, answered that their ages are between 

25 to 30 years, then there are respondents aged 42 to 45 years, followed by people 35 to 38, to a 

lesser extent there were people 46 to 50 years, 23 to 25 years, 52 to 60 years, and the rest of 14 to 

22 and finally to people over 60 years of age. The ages are varied since in this way there are 

different perspectives about the effect of the dump on the population. In this sense, of the total 

respondents, 44.23% studied 11 years, 27.88% studied 14 years, 15.87% studied 6 years and 

12.02% studied 16 years, determining that the population has an intermediate level of educational 

training (between primary and secondary) (Figure 1). 

 

 
Figure 1. Level of educational training 
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In addition, of the total respondents 47.12% of respondents said that their monthly household 

income is between 1200 and 1500 soles, 26.44% indicated that their monthly household income 

is between 800 and 1200 soles, 14.42% responded that their income is between 1500 and more 

and 12.02% responded that their monthly household income is between 500 and 800 soles 

(Figure 2).  Of which, it coincides with the number of members of their families that consists of 4 

people (41.6%), 26.09% responded that their family is made up of 5 people, 19.81% said their 

family is made up of 3 people, 7.73% said their family is made up of 2 people and 5.31% of 

respondents responded that their family is made up of more than 5 people , the evidence in this 

way that those living in these areas are low-income and with a high rate of population growth. 

 
Figure 2. Family economic income 

 

According to the characteristics of the city of Juliaca, this is at its greatest commercial magnitude, 

where when consulting on this, 50.0% of respondents responded that they are engaged in the 

activity of trade, 21.15% responded that they are engaged in the activity of civil construction 

these were male, 10.58% are professional technicians and dedicate the same , 8.17% of those 

surveyed are engaged in livestock, 7.22% responded that they are engaged in cosmetology, 

nursing, dentistry, teaching, electrician and are students, 2.88% of respondents are engaged in 

livestock (Figure 3). 

 

 
Figura 3. Tipo de actividad en la que se desempeña  

 

Analysis of the level of environmental pollution in the study area 

 

It is necessary to have the perception of the population of the study area on the perception of 

environmental conditions in the Chilla garbage dump, where it was determined that, of the total 

number of respondents, 78.74% of respondents signed that they perceive odors due to the dump, 
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21.26% of respondents responded that they do not perceive odors. In addition, the level of 

pollution in this PobladoCenter because of the existence of the dump is high, since 55.77% of 

respondents responded that the level of pollution is high, 31.73% said the level of pollution is 

average and 12.50% of respondents responded that the level of pollution is low. 

 

 
Figure 4. Pollution level of the Poblado Center due to the dump 

 

Considering the resource or element most affected in this Population Center due to the existence 

of the dump, the response obtained is critical, given that 62.62% of respondents do not have 

drinking water and drainage services and 37.38% have drinking water and drainage services, thus 

demanding to go to the consumption of river water or wells, where 95.24% of respondents said 

they get water from wells (traditional and tubular) and 4.76% of respondents responded that they 

get from the river. Determining in this way that 69.71% of respondents show increased water 

pollution, 15.38% of respondents receive increased soil pollution and 14.90% of respondents 

receive increased air pollution (Figure 5). 

 

 
Figure 5. Perceived types of pollution 

 

In this sense of everything considered in the previous points, the population of Chilla shows to 

this day its discomfort and discomfort, where, in consultation, 83.65% responded that there are 

permanent conflicts between the population of the community with Municipal Authorities, 

12.95% answer that there are conflicts between the population, the regional government, 0.96%, 

responded that there are conflicts between the population and the national government and 2.4% 

of respondents are not interested because of the authorities' conflicts with the population. So the 

position they hold is that 92.79% of the population surveyed wants it closed and 7.21% of 

respondents show an uncertain position about the closure of the dump. 
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Analysis of the effects of pollution on population health in the study area 

 

This aspect is highlighting in this research, in view of the fact that 57.69% of respondents 

indicated that contamination from the dump does not affect their economic activities; on the 

contrary, 49.04% indicated that they were affected in their health at an average level due to the 

dump, 39.42% of respondents indicated that they were affected in their health at a high level and 

11.54% of respondents indicated that they were affected at a low level (Figure 6). 

 

 
Figure 6. Health affectation levels 

 

In addition, in conducting the analysis at the social group level, 61.54% responded that the most 

vulnerable to disease, due to environmental problems are children, 23.08% consider that the most 

vulnerable to disease, due to environmental problems are older adults, 12.98% responded that the 

most vulnerable to disease, due to environmental problems are pregnant mothers, and 2.4% 

responded that young people are the most vulnerable to disease due to environmental problems. 

 

As a concentration of waste and waste dumped in this area is generated, it becomes the main 

cause of environmental pollution, which is claimed by 37.98% of respondents, 32.69% of 

respondents consider that what is most polluted are existing solid waste, 24.04% say that the 

main pollutant of the dump is smoke, 3.37% of respondents responded that the main pollutant of 

the dump is faecal waste, 1.92% of respondents responded that the main pollutant of the dump is 

leachates (Figure 7). 

 

 
Figure 7: Main pollutants in the dump 
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Of the above, what generates environmental pollution are negative effects of different aspects, 

and when consulting the population of that area, 49.52% of respondents indicated that 

contamination of the dump causes digestive diseases, 30.77% considered that pollution of the 

dump causes respiratory diseases, 10.10% of respondents responded that contamination of the 

dump causes parasitic diseases , 6.25% of respondents responded that the contamination of the 

dump does not affect their health, 2.4% said that contamination of the dump causes nutritional 

diseases, and finally 0.96% responded that contamination of the dump causes skin diseases 

(Figure 8). 

 

 
Figure 8. Types of pollution-related diseases 

 

As a result of this environmental pollution, 62.02% of respondents consider that their families 

come to the health center, while the rest have to use other care or perhaps only endure their 

improvement with natural medicine through medicinal herbs; every time you demand a health 

expense, an issue that is not included within your family basket.The amounts incurred for family 

health due to environmental pollution vary, for example 25% of those surveyed consider that they 

spend an average of S /. 20 soles on medicine to be treated, 20% of those surveyed spend an 

average of S /. 60 soles, 15% of those surveyed indicate that they spend on average between S /. 

20 to S /. 30 Soles, 10% spend between S /. 50 to S /. 60 soles, 7% consider spending more than S 

/. 80 soles, 5% of those surveyed spend S /. 40 soles, 4% spend between S /. 110 to S /. 120 soles 

in medicine to be treated and 4% make expenses in an amount of S /. 100 soles. 

 

Econometric analysis of the proposed model (hypothesis contrast) 

 

As detailed in the previous points, below is the results obtained by applying the multinomial 

Logit model, where the marginal effects in its three categories when the level at which the 

garbage dump affects people's health is 1st, 2nd and 3rd high are as follows: 

 

Table 2: Marginal effect when the effect on the health of the population = low 

Variable Coefficient Standard 

error 

Z Confidence interval 

(95%) 

Family income -0.0000156 0.00002 -0.79 -5.5E-05 0.000023 

Perception of bad odors -0.0578876 0.03021 -1.92 -0.11711 0.001332 

Drinking water and drainage 

service 

0.0255519 0.02097 1.22 -0.01556 0.06666 

Pollution level in your Populated -0.0488886 0.02229 -2.19 -0.09258 -0.0052 
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Center due to the dump 

Main pollutants from the Chilla 

landfill 

0.0052738 0.00638 0.83 -0.00724 0.017784 

 

In this sense, analyzing the coefficients of the marginal effects when the effect on the health of 

the population is low, it considers a probability of 3.21% due to the dump. Therefore, it can be 

established that if the inhabitants improve their family income by 1 sol, then the probability that 

the effect of the contamination of the Chilla dump on the health of the population is low will not 

decrease; if the residents still perceive bad odors in the study area, then the probability that the 

effect of the contamination of the Chilla dump on the health of the population will be low will 

decrease by 5.78%; If the residents already have basic water and adequate drainage services, then 

the probability that the effect of the contamination of the Chilla dump on the health of the 

population will be low will decrease by 2.55%; If the level of contamination in the Population 

Center continues to occur due to the dump, then the probability that the effect of the 

contamination of the Chilla dump on the health of the population will be low will decrease by 

4.88%; and if the amount of solid waste, leachate, fecal waste, and the fumes that come out of the 

dump continue to increase, then the probability of generating an effect on the health of the 

population will be low, it will increase by 0.52% (Table 3). 

 

Table 3. Marginal effect when the effect on the health of the population = medium 

Variable Coefficient Standard 

error 

Z Confidence interval 

(95%) 

Family income 0.0002543 0.00009 2.96 0.000086 0.000423 

Perception of bad odors -0.3874266 0.14463 -2.68 -0.67089 -0.10396 

Drinking water and drainage 

service 

0.3337205 0.08265 4.04 0.171736 0.495705 

Pollution level in your Populated 

Center due to the dump 

-0.0903508 0.07061 -1.28 -0.22875 0.048052 

Main pollutants from the Chilla 

landfill 

0.0253387 0.02448 1.04 -0.02264 0.073317 

 

In this case, when considering the coefficients of the marginal effects when the effect on the 

health of the population is medium, consider a probability of 63.85% due to the dump. Therefore, 

it can be established that if the inhabitants improve their family income in 1 sol, then the 

probability that the effect of the contamination of the Chilla dump on the health of the population 

will be medium will increase to 0.025%; If the residents perceive bad odors in the study area, 

then the probability that the effect of the contamination of the Chilla dump on the health of the 

population will be medium will decrease by 38.74%; If the inhabitants already have basic water 

and adequate drainage services, then the probability that the effect of the contamination of the 

Chilla dump on the health of the population will be medium will increase by 33.37%; If the level 

of contamination in the Population Center continues to occur due to the dump, then the 

probability that the effect of the contamination of the Chilla dump on the health of the population 

will be medium will decrease by 9.03% and if the quantity continues to increase discharge of 

solid waste, leachate, fecal waste, and the fumes that come out of the dump, then the probability 

of generating an effect on the health of the population will be medium, will increase by 2.53% 

(Table 3). 
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Table 4. Marginal effect when the effect on the health of the population = high 

Variable Coefficient Standard 

error 

Z Confidence interval 

(95%) 

Family income -0.0002387 0.00009 -2.74 -0.00041 -6.8E-05 

Perception of bad odors 0.4453142 0.14639 3.04 0.158388 0.73224 

Drinking water and drainage 

service 

-0.3592724 0.08257 -4.35 -0.5211 -0.19745 

Pollution level in your Populated 

Center due to the dump 

0.1392394 0.06921 2.01 0.003594 0.274884 

Main pollutants from the Chilla 

landfill 

-0.0306125 0.02453 -1.25 -0.07869 0.01746 

 

Finally, when considering the coefficients of the marginal effects when the effect on the health of 

the population is medium, consider a probability of 33.83% due to the dump. In addition, it can 

be determined that, if the inhabitants improve their family income by 1 sol, then the probability 

that the effect of the contamination of the Chilla dump on the health of the population will be 

high will decrease by 0.023%; If the residents perceive bad odors in the study area due to 

environmental contamination, then the probability that the effect on the health of the population 

will be high will increase by 44.53%; If the residents already have basic water and adequate 

drainage services, then the probability that the effect of the contamination of the Chilla dump on 

the health of the population will be high will decrease by 35.97%; If the level of contamination in 

the Population Center continues to occur due to the dump, then the probability that the effect of 

the contamination of the Chilla dump on the health of the population will be high will increase by 

13.92% and if the quantity continues to increase discharge of solid waste, leachate, fecal waste, 

and the fumes that come out of the dump, then the probability of generating a high effect on the 

health of the population will decrease by 3.06% (Table 4). In this understanding, it can be 

determined that if there is a high level of environmental contamination due to the garbage dump 

on the population in the Centro PobladoChilla. 

 

Discussions 

  

In this sense, our research is consistent with what is determined by Chávez & Leonardo (2018), 

since in the same city under study, it determines that there is no awareness of the management of 

solid waste, especially plastics, which even represent a commercially exploitable alternative that 

solves the environmental problem and the loss of natural resources. By contrast, in developing 

countries such as Peru, there is no awareness of the culture of recycling, which causes 

environmental pollution and the wasting of its potential use. 

 

In addition, just as determined by Quispe (2020), the process of collecting and final disposal of 

solid waste is important, since as in Juliaca, the population of Tulumayo, meets its obligations to 

pay taxes and arbitrations, for the provision of public services, but the solid waste collection 

service is poor, there is a lack of solid waste management in the source segregation program , 

limited storage of waste, inadequate collection and transport units, lack of treatment and finally 

lack of adequate final disposal. 
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It is very consistent with the results obtained by Condori (2015), in view of the study of the 

garbage dump in the city of Puno, it was able to determine that 80% and 20% of families state 

that animals (cattle, sheep) consume solid waste, plastic material and metals (wires, needles, 

nails) respectively from the dump. It was also able to determine that 85% of sheep and 15% of 

cattle were sick from solid waste consumption. The cause of sheep disease is mostly due to 

diarrhoea by 45%, 44% by obstruction of the digestive tract by foreign bodies, and 11% by 

traumatic reticulitis, mainly in cattle. It found a mortality of 20% in sheep, 11% in cattle and 0% 

in South American cameels and pigs. In addition, 50% of families suffer from headaches, and 

30% from stomach disorders (diarrhoea and stomach pains). 

 

Conclusion 

 

The level of pollution that exists in Chilla due to the dump is high, because 55.77% of 

respondents consider it, therefore it is contrasted with the hypothesis raised, since it is claimed 

that there is a high level of pollution due to the garbage dump on the population in the 

PobladoChilla center. 

 

The existing level of contamination that directly affects the health of the population has a 

probability of 63.85% and this responds to a medium level of affectation, in addition that 49.04% 

of those surveyed indicated that it affects their health and the 62.62% responded that they do not 

have drinking water and sewage services in the ChillaPoblado Center, therefore a large part of the 

population is affected because there is no proper access to basic services, and to a large extent 

those that affected are children, pregnant women and older adults. The most common diseases 

contracted by residents are mostly digestive, because residents consume water from wells, which 

are not treated and contain all kinds of dangerous compounds, mainly disease-bearing insects and 

insects, also generating parasitic diseases. On the other hand, we also identify that garbage fires 

generate toxic gases (fumes, dust and the bad smell of the dump because there is no adequate 

treatment of solid waste, causing respiratory diseases. Therefore, the maximum permissible limits 

for solid waste in general, according to the regression, they exceed 2.53%, worsening people's 

health. 

 

The type of contamination that has been identified is mainly from the groundwater resource, 

where 69.71% responded that the most perceived contamination is from the water, due to the 

dump, because there is no adequate treatment of solid waste, the dump contains all kinds of 

residues such as heavy metals, organic compounds, nitrogenous compounds, residues from health 

centers containing viruses and bacteria , etc., dissolving all the contaminants and toxic substances 

that the soil absorbs, therefore polluting the groundwater that the population consumes therefore 

affecting their health. 

 

According to people's perception, existing mechanisms such as laws that have both national, 

international and local PIGARS are not complied with, and therefore 83.65% of the population 

considers that there are conflicts with municipal authorities, and 12.95% stress that there are 

permanent conflicts with the regional government. But today local and regional authorities in 

conjunction with those involved have been proposing some alternatives for a solution, given that 

it is a priority issue in the country. 
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Limitations and Future Studies 

 

The limitations are oriented towards the difficulties encountered in the field for gathering 

information, where in many cases the population living in said area does not have the will to 

provide information. 

 

The limitation aimed at the search for similar research or with quantitative indicators is 

important, so it is necessary to continue developing similar research that shows certain problems 

faced by families who live near the places where solid waste is concentrated, since they are those 

directly affected in their entirety. 

 

It is necessary to recommend to the local authorities that they establish solution proposals 

through projects or investment programs that help them to remedy the damage that they are 

currently perceiving, since these families need to have the quality of life that is required for their 

harmonious coexistence. 

 

Acknowledgement 

 

Acknowledgments is aimed at the National University of the Altiplano, the Economic Faculty of 

Engineering, which until now has been promoting the development of scientific research. In 

addition, we are grateful to the National Amazonian University of Madre de Dios for contributing 

to this research. 

 

To the authorities of the Provincial Municipality of San Román - Juliaca and the District 

Municipality of San Miguel for their support towards the development of this research. 

 

References 

 

[1] Adrián, L.-G. (2015). Análisis de insumo-producto de energía y observaciones sobre el 

desarrollo sustentable, caso mexicano 1970-2010. Ingeniería, Investigación y Tecnología, 

16(2), 239–251. https://doi.org/10.1016/j.riit.2015.03.008 

[2] Agunwamba, J. C., Ukpai, O. K., & Onyebuenyi, I. C. (1998). Solid waste management in 

Onitsha, Nigeria. Waste Management and Research, 16(1), 23–31. 

https://doi.org/10.1177/0734242X9801600104 

[3] Alcántara Román, A., Valerio Sallent, L., Pérez Quílez, O., Roure Díez, S., Moreno 

Millán, N., Villanova Sanfeliu, X., & Martinez Cuevas, O. (2018). Extended screening of 

Trypanosoma cruzi among the offspring of infected women. Barcelona North 

metropolitan area, Catalonia (Spain), 2005-2016. Enfermedades Infecciosas y 

Microbiologia Clinica, 36(7), 397–402. https://doi.org/10.1016/j.eimc.2017.05.007 

[4] Alshuwaikhat, H. M., & Abubakar, I. (2008). An integrated approach to achieving 

campus sustainability: assessment of the current campus environmental management 

practices. Journal of Cleaner Production, 16(16), 1777–1785. 

https://doi.org/10.1016/j.jclepro.2007.12.002 



Annals of R.S.C.B., ISSN:1583-6258, Vol. 25, Issue 2, 2021, Pages. 2416 - 2433 
Received 20 January 2021; Accepted 08 February 2021.   

 

2430 
http://annalsofrscb.ro 

[5] Armijo de Vega, C., Ojeda Benítez, S., & Ramírez Barreto, M. E. (2008). Solid waste 

characterization and recycling potential for a university campus. Waste Management, 

28(SUPPL. 1). https://doi.org/10.1016/j.wasman.2008.03.022 

[6] Asqui, A., & Willer, D. (2015). Remocion de metales Plomo (Pb) y Zinc (Zn) de las aguas 

del rio T’oro Q’ocha por precipitacion alcalina en la ciudad de Juliaca. 

http://tesis.unap.edu.pe/handle/UNAP/1774 

[7] Bai, X., Xiao, Y., Ouyang, Z., Zheng, H., & Xing, F. (2007). The composition, trend and 

impact of urban solid waste in Beijing Food Security and Land Use: The Telecoupling 

Challenge View project Earth System Governance Project View project The composition, 

trend and impact of urban solid waste in Beijing. Springer, 135(1–3), 21–30. 

https://doi.org/10.1007/s10661-007-9708-0 

[8] Boadi, K. O., & Kuitunen, M. (2005). Environmental and health impacts of household 

solid waste handling and disposal practices in third world cities: the case of the Accra 

Metropolitan Area, Ghana. Search.Ebscohost.Com, 68(4). 

http://search.ebscohost.com/login.aspx?direct=true&profile=ehost&scope=site&authtype

=crawler&jrnl=00220892&AN=18736790&h=LQinlTZqeSbCS0zVNuU3gDKQHzn9FV

aSJfQ5gn6T3x%2FnN%2BRxdke2gQ1j2w6Ygl5cHUu2Jhw0RF55ay9fK1IzVw%3D%3

D&crl=c 

[9] Chávez, M. L., & Leonardo, C. N. P. (2018). Impacto Ambiental Generado por el 

Botadero de Residuos Sólidos en un caserío de la ciudad de Chota. Revista de 

Investigación y Cultura, 7(2), 25–34. 

https://dialnet.unirioja.es/servlet/articulo?codigo=6586430 

[10] Cheela, V. R. S., Dubey, B., & John, M. (2019). Temporal Assessment to Identify Smart 

Sustainable Indicators for Municipal Solid Waste Management Systems in Developed 

Countries – An Indian Case Study. https://papers.ssrn.com/abstract=3408627 

[11] Chen, P., Kang, S., Tripathee, L., Ram, K., Rupakheti, M., Panday, A. K., Zhang, Q., 

Guo, J., Wang, X., Pu, T., & Li, C. (2020). Light absorption properties of elemental 

carbon (EC) and water-soluble brown carbon (WS–BrC) in the Kathmandu Valley, Nepal: 

A 5-year study. Environmental Pollution, 261. 

https://doi.org/10.1016/j.envpol.2020.114239 

[12] Condori Chambi, R. (2015). Efectos de los residuos sólidos del botadero de cancharani 

sobre la actividad ganadera-2015. http://repositorio.upsc.edu.pe/handle/UPSC/4394 

[13] Garcca, J. P., & Padilla, Y. A. (2015). Retos de la Administraciin Distrital en la 

recolecciin y disposiciin de residuos solidos. SSRN Electronic Journal. 

https://doi.org/10.2139/ssrn.2603049 

[14] González-Osorio, C. A., Medina-Solís, C. E., Pontigo-Loyola, A. P., Casanova-Rosado, J. 

F., Escoffié-Ramírez, M., Corona-Tabares, M. G., & Maupomé, G. (2011). Estudio 

ecológico en México (2003-2009) sobre labio y/o paladar hendido y factores 

sociodemográficos, socioeconómicos y de contaminación asociados. Anales de Pediatria, 

74(6), 377–387. https://doi.org/10.1016/j.anpedi.2011.01.011 

[15] Gutierrez Ustate, M. E. (2020). laboración e implementación de medidas ambientales para 

la disminución de la contaminación ambiental generada por la inadecuada disposición de 



Annals of R.S.C.B., ISSN:1583-6258, Vol. 25, Issue 2, 2021, Pages. 2416 - 2433 
Received 20 January 2021; Accepted 08 February 2021.   

 

2431 
http://annalsofrscb.ro 

residuos sólidos en el municipio de san juan del cesar–la guajira. In 

repository.unad.edu.co. https://repository.unad.edu.co/handle/10596/39201 

[16] Halla, F. (2007). A SWOT analysis of strategic urban development planning: The case of 

Dar es Salaam city in Tanzania. Habitat International, 31(1), 130–142. 

https://doi.org/10.1016/j.habitatint.2006.08.001 

[17] Hameed, Z., Aslam, M., Khan, Z., Maqsood, K., Atabani, A. E., Ghauri, M., Khurram, M. 

S., Rehan, M., & Nizami, A. S. (2021). Gasification of municipal solid waste blends with 

biomass for energy production and resources recovery: Current status, hybrid 

technologies and innovative prospects. Renewable and Sustainable Energy Reviews, 136. 

https://doi.org/10.1016/j.rser.2020.110375 

[18] Henry, R. K., Yongsheng, Z., & Jun, D. (2005). Country report Municipal solid waste 

management challenges in developing countries-Kenyan case study. Elsevier. 

https://doi.org/10.1016/j.wasman.2005.03.007 

[19] Hernández Sampieri, R., Fernández Collado, C. & Baptista Lucio, P. (2010). Metodología 

de la investigación. http://www.academia.edu/download/38911499/Sampieri.pdf 

[20] Huacani, Y. (2013). Valoración economica del agua para consumo en la ciudad de 

Juliaca-2013. 

[21] Huacani, Yudi, & Mamani, J. (2017). Valoración ambiental del reciclado de residuos 

sólidos: El caso de Juliaca, Perú. 32. 

[22] Huamaní Montesinos, C., Tudela Mamani, J. W., & Huamaní Peralta, A. (2020). Gestión 

de residuos sólidos de la ciudad de Juliaca - Puno - Perú. Revista de Investigaciones 

Altoandinas - Journal of High Andean Research, 22(1), 106–115. 

https://doi.org/10.18271/ria.2020.541 

[23] Jiménez Guethón, R. M., Figueredo Hernández, J. A., & Almaguer Guerrero, M. R. 

(2020). El cooperativismo: algunos apuntes sobre la responsabilidad social y el manejo de 

residuos sólidos. Revista Estudios Del Desarrollo Social: Cuba y América Latina, 8(3). 

http://scielo.sld.cu/scielo.php?pid=S2308-

01322020000300004&script=sci_arttext&tlng=en 

[24] Kapadia, K., & Agrawal, A. (2019). Municipal Solid Waste to Energy Options - A 

Review. SSRN Electronic Journal. https://doi.org/10.2139/ssrn.3361532 

[25] Karak, T., Bhattacharyya, P., Das, T., Paul, R. K., & Bezbaruah, R. (2013). Non-

segregated municipal solid waste in an open dumping ground: A potential contaminant in 

relation to environmental health. International Journal of Environmental Science and 

Technology, 10(3), 503–518. https://doi.org/10.1007/s13762-013-0184-5 

[26] Karak, Tanmoy, Bhagat, R. M., & Bhattacharyya, P. (2012). Municipal solid waste 

generation, composition, and management: The world scenario. In Critical Reviews in 

Environmental Science and Technology (Vol. 42, Issue 15, pp. 1509–1630). 

https://doi.org/10.1080/10643389.2011.569871 

[27] Maheshwari, A., Tyagi, A., & Joshi, N. (2020). To Improve Efficiency of Garbage 

Collection System for Smart Cities: Review Paper. SSRN Electronic Journal. 

https://doi.org/10.2139/ssrn.3607004 



Annals of R.S.C.B., ISSN:1583-6258, Vol. 25, Issue 2, 2021, Pages. 2416 - 2433 
Received 20 January 2021; Accepted 08 February 2021.   

 

2432 
http://annalsofrscb.ro 

[28] Mahfuzur Rahman, M., Alam, K., Karim, R., & Karimul Islam, M. (2017). Willingness to 

pay for improved water supply: A policy implications for future water security. American 

Journal of Environmental and Resource Economics, 2(3), 116–122. 

https://doi.org/10.11648/j.ajere.20170203.14 

[29] Mendoza Bellido, W. (2014). Cómo investigan los economístas? Guía para elaborar y 

desarrollar un proyecto de investigación. 

https://files.pucp.education/departamento/economia/lde-2014-05.pdf 

[30] Moy, P., Krishnan, N., Ulloa, P., Cohen, S., & Brandt-Rauf, P. W. (2008). Options for 

management of municipal solid waste in New York City: A preliminary comparison of 

health risks and policy implications. Journal of Environmental Management, 87(1), 73–

79. https://doi.org/10.1016/j.jenvman.2007.01.032 

[31] Murphy, J. D., McKeogh, E., & Kiely, G. (2004). Technical/economic/environmental 

analysis of biogas utilisation. Applied Energy, 77(4), 407–427. 

https://doi.org/10.1016/j.apenergy.2003.07.005 

[32] Neog, M. P. (2020). A Study of the Solid Waste Management on Urban People of Chiring 

Chapori in the Dibrugarh District of Assam. https://papers.ssrn.com/abstract=3711549 

[33] Ofori-Boateng, C., Lee, K. T., & Mensah, M. (2013). The prospects of electricity 

generation from municipal solid waste (MSW) in Ghana: A better waste management 

option. Fuel Processing Technology, 110, 94–102. 

https://doi.org/10.1016/j.fuproc.2012.11.008 

[34] Omoleke, I. I. (2004). Management of environmental pollution in Ibadan, an African city: 

the challenges of health hazard facing government and the people. Journal of Human 

Ecology, 15(4), 265–275. 

https://www.tandfonline.com/doi/abs/10.1080/09709274.2004.11905704 

[35] Quispe Collazos, J. L. (2020). Evaluación de la reducción de la contaminación por la 

implementación del programa de segregación de residuos sólidos en la ciudad de 

Pichanaqui, provincia de Chanchamayo periodo 2015-2017. 

http://repositorio.unas.edu.pe/handle/UNAS/1859 

[36] Quispe Mamani, Julio Cesar, Guevara Mamani, M., Marca Maquera, V. R., Mamani 

Sonco, V. Y. F., & Marca Maquera, H. R. (2020). Estimación de la disposición a pagar 

por un sistema de recolección mejorado de residuos sólidos domésticos en la ciudad de 

Juliaca - 2020. Ciencia & Desarrollo, 19(26), 77–87. 

https://doi.org/10.33326/26176033.2020.26.935 

[37] Quispe Mamani, Julio César, Guevara Mamani, M., Marca Maquera, V. R., Mamani 

Sonco, V. Y. F., & Marca Maquera, H. R. (2020). Estimación de la disposición a pagar 

por un sistema de recolección mejorado de residuos sólidos domésticos en la ciudad de 

Juliaca - 2020. Ciencia & Desarrollo, 19(26), 77–87. 

https://doi.org/10.33326/26176033.2020.26.935 

[38] Ramos, C. (2006). Los residuos en la industria farmacéutica. Revista CENIC : Ciencias 

Biológicas, 37(1), 25–31. 



Annals of R.S.C.B., ISSN:1583-6258, Vol. 25, Issue 2, 2021, Pages. 2416 - 2433 
Received 20 January 2021; Accepted 08 February 2021.   

 

2433 
http://annalsofrscb.ro 

[39] Rawat, M., & Ramanathan, A. (2011). Assessment of Methane Flux from Municipal Solid 

Waste (MSW) Landfill Areas of Delhi, India. Journal of Environmental Protection, 

02(04), 399–407. https://doi.org/10.4236/jep.2011.24045 

[40] Salinas, P. J. (2019). Los desechos sólidos, residuos o basura, un problema mundial para 

la salud y el ambiente. MedULA: Revista de La Facultad de Medicina, ISSN-e 0798-3166, 

Vol. 28, N
o
. 1 (Enero - Junio), 2019, 28(1), 5. 

https://dialnet.unirioja.es/servlet/articulo?codigo=7084083&info=resumen&idioma=ENG 

[41] Solano, H. L., & Álvarez, C. R. (2005). Estadística descriptiva y distribuciones de 

probabilidad. 

https://books.google.es/books?hl=es&lr=&id=3Tkb8HJ5toUC&oi=fnd&pg=PR11&dq=S

olano,+H.,+%26+Álvarez,+C.+(2005).+Estadística+descriptiva+y+distribuciones+de+pro

babilidad.&ots=lT9PTb6ATR&sig=0i3315C5o7tCjtoQd0tzkQdJo9A#v=onepage&q=Sol

ano%252C H.%252C %2526 Álvarez%25 

[42] Wooldridge, J. (2006). Introducción a la econometría: un enfoque moderno. 

https://books.google.es/books?hl=es&lr=&id=5vnq3IZS7a8C&oi=fnd&pg=PP1&dq=Wo

oldridge,+K.+(2006).+Introducción+a+la+econometría:+un+enfoque+moderno.+New+Y

ork:+Editorial+Paraninfo.&ots=W-

MGkS2KYD&sig=0f6WFON3pXAsQi1Q5EwqEjxNYiQ 

 


