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Abstract 
The process of development of the Amazon, in post-1970, has led to serious 
socio-economic and environmental problems, such as the struggle for land 
ownership and huge deforestation. Conservation units, such as extractive 
reserves (RESEX), appear as sustainable development alternatives for the 
region. Today, solid waste has become one of the main environmental 
problems, particularly in forest areas. The aim of the present work is to 
analyze the production and destination of solid waste in the Chico Mendes 
RESEX, state of Acre, in the periods 1996/1997, 2005/2006 and 2014/2015. 
We work with the methodology of the ASPF project, developed at the Federal 
University of Acre (UFAC), based on indicators of economic results, as well 
as the production and destination of solid waste. The results indicate a 
considerable increase in the generation of solid waste in the forest, especially 
of plastics coming from goods acquired in the market and without adequate 
disposal. 
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1. Introduction 

The amount of litter produced daily affects economic, environmental, and social 
factors. It is more evident by the consumption of industrialized products by all 
population, no matter it is urban and/or rural. The production of garbage in 
forest areas were byproducts of the productive system pertinent to organic mate-
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rials, those of easy decomposition by nature. The term “waste” was supplied by 
“solid waste”. While “garbage” does not add value, the solid waste is reused and 
transformed into a new product, adding values to the transformed product. 

The environmental problems are accentuated by the large-scale production of 
goods and foodstuffs conditioned by recycled products, also causing greater 
disposal of packaging that provides the generation of solid waste, which in turn 
is difficult to degrade to the environment. 

In countries dominated by capitalism, consumption is directly linked to the 
development of society. The industrialized products are the most consumed, 
those evidenced by the advertising as modern, continuously launched in new 
models, taking the population to the consumption of many products of difficult 
deterioration [1]. 

The people who live in RESEXs are increasingly looking for the “modern” 
market, with a higher consumption of materials that are not as easily degraded, 
such as batteries, packaging, batteries and others. They are also unaware of the 
appropriate forms for disposal of these materials, as well as the collection of 
these solid wastes [2]. 

This transition from organic consumption to consumption based on the gen-
eration of solid waste that is harmful to forests demands a look at these com-
munities. The concern with the destination of such solid waste is the result of the 
need to implement public policies concerned with the environment and with 
sustainable development. 

The researches have shown that the studies that explore the production and 
destination of the solid residues in Acre forests are scarce. The State of Acre oc-
cupies a prime position in this context because it is inserted in the Brazilian 
Amazon, with 75% of its land covered by forests.  

Scientific studies on the production of solid waste in Amazonian forests are 
relevant, since the presence of these residues can impair the functioning of eco-
systems in Amazonian regions. The present study is therefore justified by con-
tributing to discussions that may gap of studies on the subject. 

The research is still relevant, as it is part of an emblematic region for the dis-
cussion of sustainable development. This study is concerned with the state of 
Acre, an important federative entity in the process of protection of the Amazo-
nian forest, studying RESEX Chico Mendes. 

The general objective of this work is to analyze the production and disposal of 
solid residues of the families living in the Chico Mendes Extractive Re-
serve—located in the State of Acre—in the last 20 years, in order to raise aware-
ness of solid waste disposal, which does not harm the environment. 

In this perspective it is presented as a research problem to be worked with the 
following question of investigation: the population that live in the Extractive 
Reserve Chico Mendes, receive guidance and adequately deal with solid residues 
inside the forest? 

The hypothesis of the present work is that it is not usually thought of the 
production of solid waste in a significant way to cause environmental damage, 
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given the productive activities and the way of life of the families. However, the 
literature indicates that the amount of rural solid waste has increased signifi-
cantly over time, given the changing patterns of consumption in rural areas and 
the greater market dependency of rural households, including within the forest. 

2. Extractive Reserves and Sustainable Development 

The process of occupation of the Amazon, after the 1970s, from the so-called 
developmentalism, which encouraged the disarticulation of traditional extractiv-
ism to the detriment of the “modern” agriculture, led to serious socioeconomic 
and environmental problems, such as the deforestation of vast areas and the 
disappearance of populations [3]. 

These problems have generated immense conflicts in the region, particularly 
in the struggle for land tenure, with emphasis on the rubber timber social 
movement, allied to the environmental movement. Thus, public policies as early 
as the 1980s were pressed for change in the standard development for the 
emerging concept of sustainable development. 

For Sachs [4], sustainable development must be expressed in dimensions and 
far from being one-dimensional as some literary currents assume by emphasiz-
ing care for the “environment” as a synonym for sustainable development, dis-
regarding the cultural, economic, social, and human. 

For Cavalcanti et al. [5], the environment is a topic that has attracted the at-
tention of researchers and planners since the 18th century in Europe, with re-
search on flora and fauna, on the cultural and social life forms of peoples. The 
countries of Europe and the countries of the north began a process of awareness 
of the destructive power of the human being over natural resources. Convinced 
that the environment could undergo changes, research and studies on the sub-
ject began. 

According to Diegues [6], the creation of parks with natural resources preser-
vation purposes originated in the countries of Europe and the United States, 
however, it is verified that this environmental conception has become the policy 
of preservation of the natural resources most used by the countries of the Third 
World. 

According to Cavalcanti et al. [4], although the American naturalist concep-
tion influenced environmental policies in several Latin American countries, the 
realities observed in each region are different.  

In Brazil there is a very clear example of regional particularities, since the fo-
rests are inhabited by indigenous peoples, extractivists and rubber tappers, the 
so-called traditional populations, who could not be disregarded in the process of 
elaborating public policies. 

In this context, Komiyama & Takeuchi [7] defend that sustainability emerges 
as the key issue for contemporary society, conceptualizing it as the need for a 
balanced development with the environment, guaranteeing social equality for 
future generations. 

In the discussion on sustainable development, it is necessary to have a global 
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view of events, which would result in observance of the social, economic, cultur-
al, political, environmental and human dimension [4]. It is not the environmen-
tal activists, let alone the classical economists, who must gain prominence in 
sustainable development, since they are considered contradictory extremes 
lacking the constant search for the harmonization of economic and environ-
mental objectives [4]. 

Paulista et al. [8] corroborates with Sachs [4] that the Amazonian forest 
should be directed to the interests of its inhabitants and of all Brazilians because 
it represents a potential source of wealth, a stabilizer of the climate and a reserve 
of the biodiversity. 

The guarantee of a healthy lifestyle for present and future generations com-
poses the other variable of sustainable development alongside these dimensions 
[4]. It is precisely in this scenario that the Conservation Units-UC, are now seen 
as a strategic possibility to preserve biodiversity. As a result, the coastal areas of 
humid tropical forest that are inhabited by traditional communities constitute 
protected natural areas from the 1930s onwards in Brazil [6]. 

According to Diegues [6], there is a combination of factors that gave rise to 
this increase in world concern for Conservation Units-PAs: rapid forest devasta-
tion, reduced biodiversity and the availability of international financial resources 
for forest preservation. 

The PAs were evidences in Brazil, from the creation of the Forest Code by 
Law 4.771/1965, with the creation of parks and other conservation units follow-
ing the naturalistic American environmental logic, whose first intention was the 
creation of natural public spaces with aesthetics and the production of scientific 
knowledge [9]. 

Considering the Brazilian specificities, divide them into two large groups, ac-
cording to Table 1. 

Faced with the pressures of traditional populations such as rubber tappers and 
extractivists, excluded from the environmental policy of the UH-indirect use 
(Table 1), UH-direct use begin to intensify, especially in the modalities of Ex-
tractive Reserves (RESEX). 

RESEXs had as their intention to reduce the land problem of land concentra-
tion, to promote the exploitation of natural resources based on sustainable prin-
ciples and to conserve biodiversity in the Amazonian territory [10]. 

“The main characteristic of the RESEXs, therefore, is the recovery of the im-
portance of man, in a new perspective of occupation of the Amazonian space, 
associated to the conservation of the environment where the social, cultural and 
economic aspects of the local populations are taken into account” [11]. 
 

Table 1. Areas for conservationunits. 

UC-indirect use UC-direct use 
Areas of restricted use that do not allow the exploitation of natural  
resources, such as parks (national and state) and biological reserves. 

Areas that allow human exploration, such as national, state and 
municipal forests and environmental protection areas. 

Source: Elaborated from Law 4.771/1965. 
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Because it is a policy statement that seeks to protect the natural resources and 
especially the cultural aspects of a niche of the population and to be located in 
the forest, the RESEXs are not free of environmental concerns.  

According to Maciel et al. [2], in forest regions, waste production has always 
been related to organic materials, easily decomposed by nature. However, in the 
present times, forest dwellers, such as RESEX, increasingly depend on the mar-
ket, with a greater presence of materials that do not have the same degradability. 
Second Maciel [2] were generated in the years 2006 to 2007 in the forests of Acre 
about 238,176 kg of waste. 

3. Solid Waste Production in the Rural Area 

Although the production of solid waste in the rural area is significantly lower 
than in the urban area, the rural waste, not having a correct final destination, al-
so represents a danger and aggravation to the health of the population to release 
chemicals that can cause diseases, besides polluting the environment.  

For the deliberation of solid waste, preventing and directing the reduction, 
reuse and recycling, Law No. 12,305/2010 was issued, establishing the National 
Solid Waste Policy (PNRS).  

The collection of solid waste in the rural area is still insufficient/incipient. 
IBGE-Brazilian Institute of Geography and Statistics reported that in 1991, of the 
total amount of garbage produced in the rural area, 31.6% were buried or 
burned. This percentage rose to 52.5% in 2000. The reality is that in RESEXs 
there is no collection of waste, either solid waste, disposable materials, expired 
and unusable, which leads extractivists to choose to bury or burn it.  

According to Maciel [1], the process of globalization and diffusion of mass 
consumerism has also reached the rural population, which, increasingly, seeks to 
adopt patterns of consumption common to the urban environment. A pattern 
based on the acquisition of “notably mass” consumer goods with programmed 
obsolescence, and in many cases out of the budget of the rural family.  

According to Cavalcanti and Barros [12], electricity has become dominant in 
rural areas, especially in more recent rural settlements, which are occupied by 
families who migrated from the countryside and then returned. In this return, 
the desires of the city go together, including the consumerism of the industria-
lized products.  

Industrialized products will necessarily become solid waste in the rural envi-
ronment. And this is a problem, since in rural areas there is no garbage collec-
tion in most communities. 

As a result, most of the waste is improperly disposed of in nature, causing se-
rious problems for the environment: 

The uncontrolled increase in consumption results in an increase in the 
generation of waste, both in quantitative and qualitative terms, in both ur-
ban and rural regions. (...) Currently, in addition to the generation of or-
ganic waste, there is also the presence of packaging, batteries, etc. [1]. 
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At RESEX Chico Mendes, it’s no different: 

The growing increase in the consumption of products from the “modern” 
market, by the forest communities of the Amazon, in particular the RESEX 
Chico Mendes in Acre, has generated a greater accumulation of solid waste. 
This has caused serious problems for the environment and for the people 
who depend on it, because the waste, because there is no adequate collec-
tion or wrapping, is often played outdoors, that is, inside the forests. The 
most discarded residues in RESEX are: plastic, metal, glass, stack and paper 
[2] [5]. 

Another factor that has also been observed is the lack of basic sanitation ser-
vices, as well as selective waste collection, which causes the rural population to 
dispose of waste improperly, either by burning, burying or simply throwing in 
the bush [13]. 

Mattoso [14] complements: 

In addition to household organic waste, residents of rural areas still deal 
with waste from activities such as agriculture and animal husbandry. Pack-
aging of agrochemicals, leftovers from crops, machinery scraps and animal 
waste, for example, require special care. However, the lack of information, 
sanitation and an efficient collection system lead many farmers to simply 
discard these materials or to adopt dangerous practices such as burning 
garbage [14]. 

Law 12,305/2010, art 47 expressly prohibits the burning and discharge of solid 
waste in open water or watercourses [15]. 

It is also highlighted in art. 13 of the aforementioned law the classification of 
solid waste, categorized them as to the origin and the hazard. Regarding the ori-
gin, solid waste can be: household, urban cleaning, urban solid, commercial, sa-
nitation, industrial, health services, civil construction, agrosilvopastoris, trans-
portation services and mining. As for hazardousness, the waste is divided into 
hazardous and non-hazardous [15]. 

This behavior is due, in part, to the lack of management policies for this solid 
waste generated within RESEXs. Recent strategies have pointed out that the dis-
posal of waste should be linked to public policies to avoid inappropriate disposal 
in the environment, in order to guarantee sustainability within the forests. 

4. Solid Waste Management-GRS 

The concept of solid waste is defined in article 3, item XVI of Federal Law no. 
12305/2010, as “material, substance, object or well-disposed result of human ac-
tivities ... the purpose of which is to proceed, whether to proceed or whether to 
do so to proceed, in the solid or semisolid states, as well as gases” [15]. 

In solid waste management the most appropriate designation in the design of 
the Law should therefore not be “garbage”, but “solid waste”. Among the objec-
tives of Law No. 12,305/10, the new model proposed by Demajorovic [16] rein-
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forces the objective of “non-generation, reduction, reuse, recycling and treat-
ment of solid wastes as well as an environmentally adequate disposal of tailings” 
[15]. 

According to Demajorovic [16] the management of solid waste needs to be 
concerned with the fate of the material. Figure 1 represents the counterpoint 
between the “Traditional Model” and the “New Model” of waste treatment.  

Reading Figure 1, it can be said that the traditional Model of waste treatment 
in which the priority is the disposal or disposal of these in a straight line, without 
any concerns about the destination of the material after the use of them. And the 
New Model that prioritizes a cycle management, a circular system where a logic 
prevails in which the quantity of waste to be used are increasing and the quantity 
to be discarded, smaller [16]. 

The model presents a notion of circular flow from the stage of the distribution 
of the product already has a concern with the Recycling. At the consumption 
stage, recycling remains a priority. In the final disposition the idea of reuse 
emerges as a concern of the new model. The question of reuse or recycling fol-
lows all stages of the process in the new model of Solid Waste Management 
(GRS). 

According to Gouveia [17], the inadequate management of solid waste has the 
immediate impact on the environment and health, generating climate change. 
Solid waste management should focus on minimizing the quantities produced by 
reducing, reusing and recycling.  

5. Methodology 

The present study uses the methodology of the research project entitled “So-
cioeconomic Analysis of Rural Family Production Systems in the State of 
Acre-ASPF”, developed by the Department of Economics of the Federal Univer-
sity of Acre-UFAC, since 1996, currently captained by the Center of Sciences Ju-
ridical and Social Applied (CCJSA). 
 

 
Figure 1. Solid waste treatment models. Source: Adapted from Demajorovic [16]. 
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The object of study of this research is the families settled in the RESEX Chico 
Mendes, that is located in the State of Acre, covering the following municipali-
ties: Rio Branco, Capixaba, Assis Brasil, Brasileia, Epitaciolândia, Xapuri and 
Sena Madureira. According to IBAMA [18] the Chico Mendes Extractive Re-
serve has 970,000 ha, being created in 1990, between the following geographic 
coordinates: 10˚06'11'' a 10˚58'39'' south latitude and 67˚56'13'' a 69˚48'00'' of 
west longitude. Currently, approximately 2000 families live in the Reserve, 
structured in 15 Associations, 5 Cooperatives, and 54 Nuclei. Figure 2 shows the 
location of the RESEX Chico Mendes.  

The information was collected by sampling. The sample was defined from 
three stages: 

1) Stratification of the area according to level of development (high, medium 
or low), with reference to criteria related to production volumes, ease and quali-
ty of access, availability of infrastructure and technical assistance, and the degree 
of community organization. 

2) Draw of half of the conglomerates in the study areas-extensions, in the case 
of agricultural areas, and, in the case of extractive areas, the rubber plantations, 
in view of the representativeness within each defined stratum. 

3) Finally, within each conglomerate drawn, simple random sampling was 
made, with 10% of the production units which are part of the study object. 

Therefore, from the results obtained it is possible to generalize the data col-
lected for the whole region of study. 

In order to gather information, the region’s agricultural calendar, defined 
jointly with the communities studied, was used as reference, referring to the pe-
riod from May of a given year to April of the following year, encompassing the 
set of productive economic activities of the families. 

In the present research, the information regarding the evolution of the fami-
lies’ performance for the periods of 1996/1997, 2005/2006 and 2014/2015 was 
used. 
 

 
Figure 2. Location of RESEX Chico Mendes, Acre, Brazil. Source: Blog Descalada (adap-
tado) 
https://blogdescalada.com/trilha-chico-mendes-o-trekking-de-90-km-em-reserva-extrativ
ista-do-acre/. 
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The main economic indicators used are summarized in Table 2, developed by 
the ASPF [19] project. 

The amount of garbage generated in the family production unit is determined 
by the sum of the weight of the consumer goods purchased on the market and 
the inputs used in the production, the goods being composed of food, clothing, 
hygiene and cleaning items, as well as other items products.  

Table 3 presents the categories of solid waste used in this work. The verified 
residues were categorized according to Table 1, in order to allow an interpreta-
tion of the data, with the application of the formulas, having as an indicator, the 
interviews with the community. 

The use of Table 1 made it possible to standardize data analysis and facilitate 
the interpretation of data by synthesizing the quantity of consumer goods or in-
puts into categories. The data were collected through interviews with the resi-
dent community at the Chico Mendes RESEX in the State of Acre. 
 

Table 2. Economic indicators used in methodology—ASPF [19]. 

INDICATORS FORMULA DESCRIPTION 

1) Gross Income (RB)—production  
scale indicator 

*

1

1
n

i

RB Q Pini
=

= =∑  

=Gross income 
=Quantity of the product marketed on the market 
=Unit price to producer 
=Product marketed on the market ( = 1.2, ..., ) 

2) Gross Family Margin  
(MBF)—monetary value  
available to the family 

( )MBF RB CV Cftf= −  

=Gross family margin 
=Gross income 
=Variable Cost  
=Cost of the family workforce 

3) Self-Consumption  
(SC)—Goods produced and  
consumed by the family 

*

1

1
n

i

AC Qbcpi Pini
=

= =∑  

=Self-consumption 
=Quantity of self-produced good 
=Unit price of the self-produced good 
=Items of self-produced goods produced 
(=1, 2, ...,) 

4) Economic Efficiency  
Index (EEI)—benefit/cost  
indicator 

IEE RB CT=  

=Economic efficiency index 
=Gross income 
=Total cost, where >1, the situation is for profit, <1, the situation  
is detrimental and =1, the situation is equilibrium. 
Value of Consumer Goods Purchased in the Market (VBCC) 

5) Value of Consumer  
Goods Purchased  
in the Market (VBCC) 

*

1

n

i
i

VBCC Qbcc Pi
=

= ∑  

=Value of consumer goods purchased in the market 
=Quantity of purchased good 
=Unit price of consumer goods purchased 
=Items of consumer goods purchased (=1.2, ..., ) 

6) Term of Exchange  
(IT)—RB’s market share index 

TI VBCC RB=  
= Term of exchange, 
= Value of consumer goods bought in the market 
= Gross income 

7) The Trash Produced 
1

n

i i
i

LP Qbcc emb
=

= ∑  

=Amount of waste produced 
=Quantity of consumption goods or inputs purchased 
=Weight of the packaging of the consumer good or input  
purchased-items of consumer goods or inputs purchased 
(= 1, 2, ...,) 

Source: Adapted by the authors from the ASPF methodology1. 

 

 

1Available in: https://aspf.wordpress.com/metodologia/. 
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Table 3. Definition of solid waste analysis categories in RESEX Chico Mendes. 

Category Definition 

Plastic This category includes bags, bags, styrofoam, plastic toys, packaging, cups, jars. 

Metal Metal is considered as cans, canned, nails, pots without cable, foil, metal cutlery, batteries, batteries. 

Glass They are glasses, glass windows, pots of preservatives, bottles. 

Paper 
They represent materials such as newspapers telephone directories, notebooks,  
cardboard boxes, envelopes and printed in general. 

Others They include waste not included in the traditional categories, such as tires and dead animals. 

Source: prepared by the authors (2018). 

6. Results and Discussions 

The generation of solid waste is related to the economic performance of the 
productive units, the main income indicator is the Gross Family Margin-MBF, 
being the most appropriate to evaluate the family income, since it is the value 
pocketed at the end of the productive period for the realization of market ex-
penditures.  

According to Table 4, MBF in the medium-year period of 20 years showed an 
evolution of 14%, which can be considered low compared to the monthly mini-
mum wage (SM) in force in the country, from R$954.00. In fact, all the periods 
surveyed showed a lower MBF to MS, with a recent period consisting of 48% of 
MS. It should also be noted that, at the beginning of the period studied 
(1996/1997), MBF was more than sufficient for the acquisition of the needs of 
consumer goods in the market.  

With this income, the producer goes to the market to buy the consumer 
goods, represented in Table 4, by the Value of Goods and Consumption Pur-
chased-VBCC. Therefore, in the recent period the MBF was sufficient only for 
the acquisition of 64% of VBCC, whose value increased in the last twenty years, 
impressive 247%, evidencing an increasing dependence on the market.  

This VBCC increase can be analyzed by two biases: 1) by the desires of the 
city, the consumerism of capitalism that enters via television, radio, visits the ci-
ties and others; 2) can also be explained by the decrease in self-consumption, 
which declined by 67% in the last two decades. On the other hand, it should be 
noted that at the beginning of the period (1996/1997), self-consumption-AC was 
R$1276.33, which, together with the MBF, generated a living standard in mone-
tary terms of almost 1.8 SM current monthly payments. 

The decline in self-consumption over time may be related to low incomes on 
the one hand and city desires in the “ease” of purchasing ready-to-eat, industria-
lized consumer goods on the other. However, more accurate research is needed 
on the subject, since in the market one buys several traditional products of 
self-consumption, such as rice, beans, meat, flour, vegetables, etc. 

The market dependency is also analyzed by the Interchange-IT Term, which 
shows in the recent period 95% of the income was for market consumption, with 
evolution of 143% in 20 years. Thus, it can be inferred that if MBF is not sufficient 
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Table 4. Evolution of the economic performance of the Chico Mendes RESEX-Acre-1996/1997, 2005/2006 and 2014/2015. 

Economic indicators Unit 
1996/1997 

(A) 
2005/2006 

(B) 
2014/2015 

(C) 
Evolution 
(%) B/A 

Evolution 
(%) C/B 

Evolution 
(%) C/A 

RB R$/month 449.25 645.80 555.52 44% −14% 24% 

GFM R$/month 402.79 586.77 457.55 46% −22% 14% 

VBCC R$/month 206.22 696.78 715.44 238% 3% 247% 

AC R$/month 1276.33 656.91 426.21 −49% −35% −67% 

IEE und. 1.37 0.74 0.67 −46% −10% −51% 

TI unt. 0.39 0.63 0.95 62% 50% 143% 

Note: RB-Gross Income; MBF-Gross Family Margin; VBCC-Consumer Goods Purchased in the Market; AC-Self-consumption; IEE-Economic Efficiency 
Index; IT-Term of Exchange; Medium values, updated to March 2018 (INPC). Source: ASPF [19]. 

 
for the acquisition of consumer goods in the market, the growing dependence on 
the market may be leading extractivists to indebtedness. 

This shows that the increase in solid waste is probably due to a reduction in con-
sumption, which basically generates organic waste, which is easily recycled/reused, 
and, of course, the increase in the consumption of goods purchased by the 
VBCC. 

Figure 3 shows the VBCC by category of goods that were bought in the mar-
ket: inputs and materials, food, hygiene and cleaning, clothing and others. In 
this way, it is possible to notice that the category of products “inputs and mate-
rials” was the one that presented the greatest growth when compared to the oth-
er products, evolving 603.73%, in the two decades analyzed.  

Nevertheless, in terms of quantity of purchase, the category of food represents 
the main expense in the market and, consequently, the largest generator of solid 
waste in the forest, since the second most representative category, hygiene and 
cleaning, represents only 30 % of food expenses.  

Figure 4 presents the main types of solid waste generated in the region stu-
died, in which plastic stands out with an evolution, in the last 20 years, of 1483%. 
The results indicate that this expressive evolution is related to the modern pack-
aging used in the purchase of the goods in the market, since the plastic predo-
minates among the types of packaging of the acquired goods. 

According to the Information Center on Recycling and Environment- 
RECICLOTECA2, plastics generally take more than 500 years to decompose and 
other wastes, such as metal, hardly even decompose, while the glass does not 
have a set time for its decomposition. 

In quantitative terms, it is worrying the increase of solid waste generation in 
the forest environment, since in the forests not only the extractive families live, it 
can be inferred that the amount of waste deposited in the environment is larger 
and needs more studies than their identification.  

 

 

2Recicloteca is a Recycling and Environmental Information Center created by the NGO Ecomara-
pendi. More information site access: http://www.recicloteca.org.br/. 
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Figure 3. Goods purchased in the market by product category (in R$), RESEX Chico 
Mendes, Acre-1996/1997, 2005/2006 and 2014/2015. Source: ASPF [19]. 
 

 
Figure 4. Main types of solid waste (in kg) produced in RESEX Chico Mendes, 
Acre-1996/1997, 2005/2006 and 2014/2015. Source: ASPF [19]. 
 

More worrying than the generation of solid waste is the inadequate destina-
tion in the forest. According to Figure 5, that, ten years ago, the collection of 
waste was non-existent in the forest areas, The most commonly used destination, 
as pointed out in the research, is the “burning”, followed by “throw in the 
woods”, discarded in the open (soils and bodies of water) and or is “buried”. 
Thus, solid waste can be causing the pollution of natural resources, since among 
the improperly discarded waste are batteries, batteries, aerosol containers etc. 

It is also worth mentioning the interviews conducted, the lack of orientation 
for the process of reuse, recycling and reduction of the use of packaging. Many 
times reuse is done without any criteria and families end up using containers 
unfit for domestic use.  

In the recent period (2014/2015), it can be seen in Figure 6 that practically 
nothing has changed in the inadequate disposal of the residues generated in the 
Chico Mendes RESEX, highlighting that the greater quantity of waste from  
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Figure 5. Destinations of solid waste types generated in RESEX Chico Mendes, 
Acre-2005/2006. Source: ASPF [19]. 
 

 
Figure 6. Destinations of solid waste types generated in RESEX Chico Mendes, 
Acre-2014/2015. Source: ASPF [19]. 
 
packaging had a higher destination in the burning of the waste, a form of discard 
criticized in the literature by Demajorovic [16], for being the model with conse-
quences highly harmful to the environment.  

Thus, the disposal of solid waste generated by the families of the Chico 
Mendes Extractive Reserve, shows that this community has no solid waste man-
agement model, remaining with a straight-line treatment, traditional model, 
unconcerned with the waste destination, especially when observing the “plastic” 
waste, which is discarded with the burning of the same. 

There has been a lack of guidance on the destination of these wastes, which 
can bring to the environment various types of soil, air and water contamination 
(polluting rivers, streams and springs), leading to the death of animals, threat-
ening the survival of people in the forest. 

The gradual increase of this waste is due to the consumption of industrialized 
goods, leading the whole population, mainly the small rural producers, to buy 
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food instead of producing them and consuming technological products. The 
surveys carried out in Maciel et al. [1] explain that the reason for this preference 
is the belief that it does not pay to produce small quantities of food and the de-
sire to obtain products with advanced technology, strongly encouraged by the 
“modern” market that offers and encourages the acquisition of electronics 
through advertisements and advertising.  

7. Conclusions 

Industrialized products have brought unregulated consumption to the whole 
population whether urban or rural. The data analyzed show that small farmers 
residing in the Chico Mendes RESEX attracted by the offer and varieties of 
products create a market dependence; they stopped producing their rootstocks 
from basic products to the natural and artisanal food to search the city, in the 
modern market that available products are already packaged, mostly in plastic 
packaging, as well as those of metal and glass, these materials of difficult degra-
dation, known as solid waste. 

The residents of RESEX discard without any criterion the solid waste of the 
products acquired in the market, industrialized, that already come with plastic 
packaging.  

For lack of orientation, it is common to find products of difficult deterioration 
thrown and or burned to the surroundings of their residences. The burning of 
solid waste (litter) is the practice most used by RESEX residents, a traditional 
way of “disappearing” with the waste generated, not knowing that this practice is 
harmful to health, because it pollutes the air we breathe, damaging the whole 
environment.  

Still in the indicator of solid waste disposal, reaching a high percentage is also 
the treatment of waste buried and or thrown in the open air, “in the woods”, and 
can have irreparable consequences, by contamination of soil, water and air. It 
was also verified the destination of containers of pesticides is used in the basic 
food production processes. However, Law No. 9974 obliges users of pesticides to 
deliver the used packaging to receiving stations or return it to the dealer, who 
must pass it on to the manufacturer.  

According to Maciel et al. [1] many users unintentionally disregard this law 
due to the difficulty of access to such receiving posts, or even to the dealer, thus 
causing inadequate storage.  

It is also worth noting the lack of orientation for the process of reuse, recy-
cling and reduction of the use of packaging. Often the reuse is done without any 
criteria and ends up using improper containers for the domestic use.  

Thus, the implementation of awareness-raising projects on the dangers of in-
adequate disposal of solid wastes, selective waste collection, and the formation of 
environmental agents with people from the community itself, could contribute 
to the development of an environmentally sound and supervision by the resi-
dents themselves. 
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Finally, it is necessary to have more effective public environmental policies to 
change this scenario and to make use of public policies that already have that 
treat waste with management and/or by reverse disposition. 
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