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The growth in competitiveness, the relentless search for cost minimization, the reduction of
environmental impact, sustainability and compliance with laws, have leveraged studies on
the potential of Reverse Logistics when implemented in the most diverse means of the
industry to explore its benefits. Therefore, this research aims to demonstrate how the
implementation of reverse logistics can establish ways of adapting to the new needs of the
industry, enhancing its gains, visibility and productive growth within an industry producing
school and office supplies. To this end, a qualitative research was carried out based on
technical visits and interviews with professionals in management positions at the company.
During the development process, reverse logistics techniques were also used, such as
product life cycle assessment. In addition to contributing to the development of the literature
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on reverse logistics, this work brings positive results to all links involved in the system.

Copyright ©2016 by authors and Galileo Institute of Technology and Education of the Amazon (ITEGAM). This work is licensed
BY under the Creative Commons Attribution International License (CC BY 4.0).

I. INTRODUCTION

In view of the worsening of environmental issues, there
are many initiatives that can be taken by companies that
commonly contribute to certain damages to occur. Parts of the
mitigation actions may come from logistics, either in their usual
flow or through the reverse flow.

It is known that logistics has the function of creating and
maintaining processes for the storage and distribution of internal
and external raw materials and products, and one of its important
areas is reverse logistics, which involves all operations related to
the reuse of products and materials, in the search for a
reintegration of these to sustainable productive processes,
therefore being an instrument of economic and social
development, aiming at the reuse of industrial residues for their
reintroduction in the productive cycle that revalues a product or
material, still preventing residues from being thrown directly into
nature [1].

Regarding the available literature, the expressive
informative content on reverse logistics is perceived, however
few address the application of this method to the industry of the
manufacture of articles of the paper industry. Thus, the

motivation for this research came from the need to propose
measures that improve the service to consumers of these products,
reduce the generation of waste, minimizing the use of water and
raw materials, improve financial income, maintaining the quality
of their products and meet the requirements of the law.

Methodologically, the present study was developed from a
case study in an industry producing school and office supplies,
consisting essentially of paper, located in Itaborai in the State of
Rio de Janeiro, carried out by consulting documents of private
ownership company, interviews with managers, technical visits
to the site to recognize their production and develop a strategy for
applying the reverse post-consumption cycle.

In this way, the present research aimed to demonstrate how
reverse logistics can establish ways of adapting to the new needs
of the industry, enhancing its gains, visibility and productive
growth within an industry that produces paper goods.

In the structural aspect, the article is divided into five
parts: in a first, contextualization and the final objectives of the
approach proposed in this study are exposed. In a second part, the
main characteristics of reverse logistics are presented, in order to
set the stage for the development of a strategy for the application
of this area of logistics to the chosen case. In a third part, the
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environmental concern and public policies related to the
reduction of solid waste are addressed. The fifth part provides an
understanding of the methodology used in the analysis of the
enterprise where the study was carried out, as well as an
exhibition of characteristics, the examination and documentation
of the application of the method for industry, which translate the
main results of the research. And in a fifth and final phase, the
achievement of the goals pursued in the objective of the study is
concluded.

I1. REVERSE LOGISTICS

Solid waste (commercial, industrial, domestic, hospital) is
a serious environmental, social and economic problem for today's
society. And reverse logistics is one of the possible solutions to
mitigate it, and strategies like this are increasingly desirable,
since it is practically impossible to give an adequate end to all the
waste that we generate daily [2].

Actions involving a given cycle that includes the final
disposal of a product are treated by the field of study of Reverse
Logistics, provided by the Reverse Logistics Executive Council -
RLEC, as being the process of planning, implementing and
controlling the flow of raw materials, work in process and
finished product (and its information flow) from the point of
consumption to the origin in order to recapture value or offer an
ecologically appropriate destination [3].

Direct logistics operates in the flow of materials, services
and information, from generation to consumption. However,
reverse logistics is concerned with reversing such flows from
consumption to origin, adding values and creating more suitable
destinations, so this technique has increasing visibility and space.
[4].

The reverse distribution channels are made up of two
distribution categories, defined as post-consumption and after-
sale, the first category of which occurs when goods, with little or
no use, return to the different links in the direct distribution chain
for various commercial reasons, for example: error when
ordering, exchange for warranty, manufacturing or operating
defects, or even for damage caused during transportation. While
the reverse distribution channels of post-consumption are
constituted by the reverse flow of products at the end of their
useful life, their packaging, as well as industrial waste, which
receive different treatment due to its great importance [5].
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Figure 1: Direct and reverse distribution channels.
Source: [5].

A rational and ecologically correct cycle for waste
generated in industries has been one of the goals of companies of
this century, due to environmental legislation with strong growth
in their restrictions and consumers more aware of the adequate

treatment given to industrial waste, companies are being forced
to rethink new ways of structuring themselves in the market,
focusing on attention to the total life cycle of their products, as
well as their final disposition [6].

Only recently has a concern been raised with regard to the
reverse distribution channels, their stages, ways and means in
which a percentage of these little used products after sale or after
the end of their useful life, may return to the production or
business cycle, regaining value in different ways, in the same
market, in secondary markets, through the reuse of its
components or constituent materials [5].

Reserve Logistics can be defined as the process of
planning, implementing and controlling the efficiency and cost
effective flow of raw materials, in-process inventories, finished
products and the corresponding consumption information to the
point of origin for the purpose of recapture the value or allocate
to the appropriate provision [3]. Considering that logistics is an
integrative concept that seeks to develop a vision of the company
as a comprehensive system to meet the needs of the market
strategically [7].

An important issue is that in recent years, environmental
legislation has encouraged several companies to decide to
implement Reverse Logistics policies for their products and
packaging, because of the need to differentiate between services
offered and policies to continuously cut costs [8].

Reverse logistics is a sustainability strategy that
companies can use as an economic opportunity for ethical
reputation, society and its ties, and can generate more dignified
conditions such as better quality of life, employment, income,
ethical attitudes, among others. And according to the three areas
in the triple botton line concept, economic sustainability
combines the preservation of the environment with the financial
return, so that it involves the areas of environment (planet), social
(people) and economic (profit) [9], which must be seen in an
interconnected way in favor of sustainable development, as can
be seen in Figure 2.
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Figure 2: Interconnection of the three dimensions of sustainable
development.
Source: [10].

It is important to awaken in the managers of different
organizations, the interest so that more and more sustainable
actions are incorporated into companies and can influence the
community to also adopt such practices, believing daily changes
and simple daily actions has this potential [11].

With the intense competitiveness present in the current
market, investment in sustainable measures as a differential in the
market makes it necessary that, from the beginning of business
activities, managers align their processes strategically through
process management techniques applied in this sense [12].
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111. ENVIRONMENTAL CONCERN AND PUBLIC
POLICIES

The worsening of environmental problems appears with
greater visibility in a large portion of sectors of the population,
especially in developed countries, from the 20" century onwards,
being affected by the impacts generated by the industrial
revolution [13].

Since then, the environmental issue has been addressed in
several conferences and documents, such as the Club of Rome,
the Stockholm Conference, the Report “Our Common Future”,
ECO 92, the Kyoto Protocol, among others, in order to seek
sustainable guidelines for the environment, which has been
influencing the population’s behavior [14].

A large portion of the population has been increasingly
concerned with the various aspects of ecological balance.
According to the author himself, this has been proven through
public opinion surveys that reported that the increase in
awareness in today's society is true, especially in countries with
greater economic development [5].

Based on biological analogies with natural ecosystems,
Industrial Ecology identifies and proposes new arrangements for
the flow of energy and materials in industrial systems, having as
basic principles the search for integration of economic activities
and the reduction of environmental degradation [15].

In order to reduce part of the impacts that culminate in an
environmental crisis, the National Solid Waste Policy (PNRS)
was developed, instituted by Law No. 12,305, of August 2, 2010,
and regulated by Decree No. 7,404, of December 23, 2010. And
in terms of its principles, the following stand out:

I.protection of public health and environmental quality;

Il. non-generation, reduction, reuse, recycling and
treatment of solid waste, as well as environmentally appropriate
final disposal of waste;

I1. encouraging the adoption of sustainable patterns of
production and consumption of goods and services;

IV. adoption, development and improvement of clean
technologies as a way to minimize environmental impacts;

V. incentive to the recycling industry, with a view to
promoting the use of raw materials and inputs derived from
recyclable and recycled materials; [...] [16].

The implementation of a National Solid Waste Policy
(PNRS) in Brazil is a complex process, as the country has
significant continental dimensions. On the other hand, this policy
is important to boost and create new opportunities in several
areas, in particular reverse logistics [17].

In order for the industries to have greater responsibility in
their conduct, there are some laws that restrict certain actions, as
is the case of Law No. 9,605, of February 12, 1998 - Providing
for the criminal and administrative sanctions derived from
conduct and activities harmful to the environment environment,
and other measures.

From the crimes against flora in article 46, the previous
law deals with receiving or acquiring, for commercial or
industrial purposes, wood, firewood, coal and other products of
vegetable origin, without requiring the display of the seller's
license, granted by the competent authority, and without using the
route that should accompany the product until final processing.

Another relevant article is related to pollution and other
environmental crimes, when in art. 54 deals with causing
pollution of any kind at levels that result or may result in damage

to human health, or that cause the death of animals or the
significant destruction of flora [18].

IV. CASE STUDY
IV.1 METHODOLOGY

As for the approach, it is stated that this research is
characterized as qualitative, that for [19], it is an approach that
prioritizes studies where the variables are still unknown, as it is a
method in which the quantity is replaced by intensity, through the
analysis of different sources that can be crossed.

The technical procedure used in this work was the case
study, which is a form of research that seeks to investigate a
contemporary phenomenon within its context and a reality,
especially when the limits between these are not clearly defined
[20].

For this reason, a company was chosen with its business
focused on the area of school supplies, being called "PAPER S.A™
during this work so that its original name is preserved. It is an
industry that uses a large amount of paper in its production as the
basis of its products, which is a key component for the creation
of this work.

In the search for the solution of these aspects, technical
visits were made to the production industry, where a bank of
questions was answered by an outstanding professional within the
company.

IV.2 PRODUCT LIFE CYCLE

The company uses some materials such as paper, wire,
paint and cardboard, the focus of which is on a specific material,
which is paper. Made from wood, from which cellulose fibers are
extracted, converted into paper after a series of industrial
processes.

For each ton of paper that is recycled, 32 pine and 3
eucalyptus trees are saved, having even more benefits when
compared to the amount of water used for white and recycled
papers, when for the production of 1 ton of recycled paper it is
necessary 2 thousand liters of water and for traditional, white, this
volume can reach 100 thousand liters [21]. As a result, there is a
concern to reduce this use by analyzing the product's life cycle
with the implementation of reverse logistics techniques.

The production of the objects generated by this company
follows a simple direct flow starting from the arrival of the raw
material (see Figure 3), which according to one of the responsible
engineers it is estimated that about 80% to 85% of these come
from the paper through the reels of white and recycled paper.
Currently, the use of white paper rolls is approximately 9 times
greater than that of recycled paper.

Figure 3: Paper rolls.
Source: Authors, (2020).
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From this stage, the coils are sent to production, where
they are ruled, cut paper and covers through specific machinery
and join the parts in a manual service. The production sector also
has a machine of German origin, called Bielomatik, which
eliminates all production processes, as it is a technology that

allows the entry of raw material into its initial door and at the end
of its delivery cycle. the fully finished product.

After finalizing production and inspecting its quality, the
products go to stock, where their destinations for the most diverse
customers are managed, for example, the wholesaler and retailer
network, according to the supply chain in Figure 4.
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Figure 4: Product life cycle in the studied company.
Source: Authors, (2020).

During the production of all the company's products, waste
is generated, such as wire, springs, pieces of paper, cardboard and
plastic. These materials are sent to the sector responsible for
dividing these waste categories, which makes it possible to sell
these materials to a partner company that takes care of recycling
them. However, this measure does not influence the materials in
circulation after they leave for their customers, being
uncontrollable the destinations given by consumers who often act
inappropriately, letting it contaminate the environment. These
products, in addition to having the potential to damage nature
when disposed of inappropriately, contribute to the increase in
paper production in order to meet the demand for this type of
product.

IV.3 REVERSE FLOW IMPLEMENTATION PROPOSAL

Based on this situation, it is proposed to implement a
reverse cycle of these products as a way of minimizing the
circulation of these materials and their residues, contributing to
the gain of prestige by the visibility of the company's name, with
regard to involvement with projects. responsible production,
gains from the loyalty of its customers and gains from the sale of
products returned in this cycle, which may pass on part of this
benefit to customers.
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Figure 5: Reverse flow proposed to the studied company.
Source: Authors, (2020).

Figure 5 shows clearly how the implementation of this

system would act in this type of process. The idea would be to

implement a reverse system for these materials, where it was

possible to reduce their waste, reduce the use of raw materials and
enable a sustainable production cycle. Returning these products
giving buyers the possibility of reducing environmental impacts
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and at the same time benefiting them with an award in the form
of a discount at the time of delivery of this material and purchase
of a new product from the brand.

As for the logistics used in this return, one can perceive a
potential in its costs, as it is a system that would take advantage

of structures and transport already used in the current system of
distribution of these products (Figure 4). The first stage focuses
on the creation of collection points, strategically implemented
with the four main buyers of materials produced by the company.

100%
90%
80%
70%
80%
50%
40%
30%
20%

10%

Category 1 Category 2

W Series 4
Series 3
M Series 2

B Series 1

Category 3 Category 4

Figure 6: Potential Buyers Chart.
Source: Authors, (2020).

The chart of potential buyers represents the company's
current sales, showing that 55% percent of sales are given to four
large buyers, which brings the initial focus of installing collection
points to these four customers, making it possible to attack a
significant amount of products in a few points initially.

As a means of comparison, a Table 1 was made with the
calculation of the values obtained from the sale of waste.

Table 1: Demonstration of values in the sale of waste.

Notebooks (10x1) | Material (Kg) | Price/Kg | Value Partial
paper 0,616 0,90 0,5544
cardboard 0,086 0,23 0,01978
spring 0,018 0,23 0,00414
Total 0,57832

Source: Authors, (2020).

Table 1 used as a calculation basis between the weight of
each type of material contained in a ten-item notebook, multiplied
by the resale value of these materials for the recycling industry.
Therefore, the unit value obtained for each notebook that returns
within the proposed reverse cycle is obtained.

Table 2: Values by notebook template.

Notebooks Return Value (BRL)
1x1 0,29032
10x1 0,57832
15x1 0,85552
20x1 1,13272

Source: Authors, (2020).

Table 2 shows the values obtained for each type of
notebook within this cycle, which allows us to analyze the
balance of the return values of each type of notebook, which by
calculations represent between 7.5% of the most expensive model

sold by the company and 10% of the cheapest model, which gives
us an average of 8.75% based on sales figures.

After all these crossings of information were made, a
survey was made to calculate the profitable potential of this
project. The values obtained with the return of these products if
we think of an approximate number of 50% of return would allow
an approximate figure of R$ 920 thousand, being passed on to the
clients part of these values as benefits for the purchase of a new
product of the brand.

However, for an efficient implementation of the reverse
cycle, it is necessary to use the technology that has been evolving
to develop various systems and architectures for control,
supervision and data acquisition in different types of industries or
processes such as, for example, a SCADA system, which
provides reliability, flexibility, increased production and
improvements in operating conditions. In addition, losses,
accidents due to human errors decrease, product efficiency and
quality increase with a decrease in production costs [22].

V. CONCLUSIONS

From this research, it was possible to analyze the entire
product cycle, applying reverse logistics techniques to it, where
it became clear the importance of this system as a way to
minimize impacts to the environment.

After the field research and the proposal to implement a
reverse cycle for these products within the company “PAPER
S.A”, the potential for the project regarding the system
implementation measures became clear. Because no type of
investment with facilities, machinery or vehicle availability
would be necessary, since all of these are already part of the
current production system.

As for profitable benefits, it was found through an analysis
of the values obtained by the return of these materials that this
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system is capable of generating a significant amount of benefits
to all the links involved, such as customers, resellers, the
recycling industry and the industry itself producer. Because the
system is capable of producing resale values in the brand of up to
10% of the value of the product.

Through this system and after the analysis it was possible
to notice that the recycling industry will benefit from the growth
in the quantity of products destined for this activity, also
strengthening this type of market.

The proposal to implement a reverse logistics system for
after-sales and post-consumer goods applied to the school
materials production industry proved to be efficient in all the
points analyzed during this research, being a system beneficial
not only to the market, but also to the environment and that
benefits the whole society. However, future studies are
recommended that compare the best information systems for the
implementation of more efficient reverse cycles.
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