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RESUMO

Possamai, Victor Y. (2023). Integrando a sustentabilidade a cadeia de suprimento da madeira:
uma analise das praticas de sustentabilidade dos membros da cadeia de madeira localizadas no
Oeste do Parana (Dissertacdo). Programa de Pés-Graduagdo em Administracdo (PPGAdm),
Universidade Estadual do Oeste do Parand — UNIOESTE, Cascavel, PR, Brasil.

Diante de evidéncias envolvendo a constante busca pela eficiéncia nas diversas cadeias de
suprimentos, a tematica sustentabilidade caracteriza-se como elemento fundamental no modelo
produtivo do novo século. Por meio desta tematica, destaca-se que o setor madeireiro possui
grande representatividade para a economia global, diante da versatilidade e diversidade de
opcdes para uso desse recurso; mesmo assim, nota-se uma constante intensidade em
movimentos liderados por governos, industrias e a sociedade em geral no que se refere a
necessidade global de aderir as praticas de preservacdo ambiental a fim de garantir a
permanéncia e sobrevivéncia dos recursos naturais. O estudo busca analisar quais préaticas de
sustentabilidade vém sendo adotadas pelos integrantes da cadeia de suprimentos de madeira do
Oeste do Parang, de modo que seja possivel realizar uma exploragcdo econémica justa por meio
do uso consciente desse recurso natural, o qual, apesar de se demonstrar abundante em volume,
sabe-se que se trata de um recurso finito e de grande importancia para a humanidade. Nesse
sentido, o estudo consiste em uma pesquisa qualitativa voltada aos representantes de empresas
atuantes na cadeia de suprimentos de madeireira, localizadas no Oeste do Parana, em que se
procurou identificar as praticas de sustentabilidade que j& vém sendo adotadas por esse setor.
O processo metodoldgico utilizado neste estudo se caracteriza por um estudo de caso, o qual
buscou investigar quais praticas vém sendo empregadas por esse setor para, assim, garantir a
sustentabilidade. Além disso, 0 estudo utilizou entrevistas e questionarios semiestruturados
para validacdo dos resultados com base no que foi encontrado na literatura. Por meio dos
resultados, permitiu-se identificar as praticas que ja vém sendo adotadas pelos membros da
cadeia de suprimentos com destaque a uma producgdo pautada na eficiéncia de processos frente
a uma atividade econdmica sustentavel. Ademais, foram verificados os principais desafios
existentes no setor, bem como puderam apresentar os principais desafios que estdo envolvidos

na atividade madeireira caracterizada na regido Oeste do Parana.

Palavras-chave: Gestdo de cadeia de suprimentos; Sustentabilidade; Setor madeireiro;



ABSTRACT

Possamai, Victor Y. (2023). Integrating sustainability into the wood supply chain: an analysis
of sustainability practices of wood chain members located in West Parana (Dissertation). Post-
Graduate Program in Management (PPGAdm), State University of Western Parana —
UNIOESTE, Cascavel, PR, Brazil.

Given the evidence involving the constant search for efficiency in the various supply chains,
sustainability is a fundamental element in the production model of the new century. Through
this theme, it should be noted that the timber sector is highly representative of the global
economy, given the versatility and diversity of options for using this resource; even so, there is
a constant intensity in movements led by governments, industries, and society in general
concerning the global need to adhere to environmental preservation practices to guarantee the
permanence and survival of natural resources. The study analyzes which sustainability practices
have been adopted by members of the wood supply chain in western Parana so that it is possible
to achieve fair economic exploitation through the conscious use of this natural resource, which,
despite being abundant in volume, is known to be a finite resource of great importance to
humanity. In this context, the study consists of a qualitative survey of representatives of
companies operating in the timber supply chain located in the west of Parand, which sought to
identify the sustainability practices that this sector has already adopted. The methodological
process used in this study is characterized by a case study that sought to investigate which
practices have been employed by this sector to guarantee sustainability. In addition, the study
used semi-structured interviews and questionnaires to validate the results based on what was
found in the literature. The results made it possible to identify the practices already adopted by
supply chain members, emphasizing production based on process efficiency in the face of
sustainable economic activity. In addition, the main existing challenges in the sector were
verified, as well as being able to present the main challenges involved in the timber activity

characterized in the western region of Parana.

Keywords: Supply chain management; Sustainability; Timber sector;
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1 INTRODUCTION

The study of the timber supply chain is a topic that has been the subject of much
discussion, given the environmental damage caused by the inadequate sourcing of this natural
resource. Amid this scenario, governments and companies have come together to propose
initiatives aimed at adapting timber harvesting policies, mainly by looking at the processes,
dimensions, and actions generated by this activity.

This study is based on the literature on sustainable development and supply chain
management, recognizing that a sustainable supply chain model is based on the principle that
actions must start from a concern to meet the needs of the present without compromising the
ability of future generations to meet their needs (WCED, 1987).

Through this approach, Gladwin et al. (1995) stated that the concept of sustainability
would become a burning issue for most corporate organizations, given the growing
environmental degradation and violation of human rights, which have since demanded new
strategies for adapting the conventional model of exploitation to a model of supply chain
management on a sustainable basis.

In the midst of this, Lelé (1991) also describes that, in recent decades, the term
sustainable development (SD) has emerged as the latest development slogan involving a wide
range of non-governmental and governmental organizations, which have adopted such
possibilities as the new development paradigm; such a movement has had to act in the face of
the weaknesses found in its various production processes that can cause inadequacies and
contradictions in the elaboration of policies demonstrated mainly in the context of international
trade, agriculture and forestry.

Over the years, the term sustainability has evolved in the organizational context,
transforming itself into practical actions based on fundamental principles called the triple
bottom line (TBL), introduced by Elkington (2004). Years later, this concept came to be
discussed within the context of supply chains considering the logic of the TBL.

Given that, Seuring and Miller (2008) point out that sustainable supply chain
management should be seen as " the management of material, information, and capital flows as
well as cooperation among companies along the supply chain while taking goals from all three
dimensions of sustainable development, i.e., economic, environmental and social, into account

which are derived from customer and stakeholder requirements.”
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It should be noted that adopting a management model focused on sustainability offers
the organization operational benefits, including a competitive advantage due to the
organization's internal capacity to adapt to new rules, since, consequently, in the long term,
corporate profits will be linked to the permanence of organizations which have adjusted to new
market processes by adapting and restructuring the processes employed in the industries
(Junqueira et al., 2008).

Considering this, both the concepts of TBL and the sectoral vision of the model served
as triggers for the development of the supply chain management structure, as indicated by the
research carried out subsequently by various authors such as (Carter & Rogers, 2008; Carter &
Easton, 2011; Winter & Knemeyer, 2013). For Beske and Seuring (2014), one of the main
challenges for adapting supply chains stems from changing old ways of doing business or
differing from the usual way of doing business since the transition process of any economic
model lies in finding and selecting the right partners for the sustainable supply chain.

In the context of timber supply chains, it is worth noting that changes have already been
made to current processes to improve management practices, be they in terms of management,
exploitation, or even enforcement. These changes aim to ensure that the exploitation of timber
resources is linked to the principles of sustainability, based on fair and balanced growth in line
with the elements that make up this tripod, which, in turn, are characterized by actions aimed
at the economic, social and environmental spheres.

Given the above, the adoption of sustainable practices for the wood supply chain is
shown to be a fundamental element for safeguarding this activity, carrying out practices through
actions that enable the generation of employment and the social development of the region, as
well as the maintenance and preservation of green areas; this can guarantee an economic system
that values the protection of all the links in its chain.

Based on this, Ferreira & Jabbour (2019) point out that, although the maturity levels of
corporate environmental management and the adoption of sustainability practices are
consolidating, there is still a long way to go to make such practices effective, since it serves to
ensure green supply chain management in terms of guaranteeing commercial activity through
the capture of natural resources. On this basis, it is essential to develop management practices
aimed at minimizing the damage caused by the production process downstream, namely the
adoption of more efficient technologies used in the production process, as well as a reduction
in the levels of pesticides and agrotoxins.

In addition, Silva, Pigatto & Satolo (2023) add that the extraction of raw materials from

Brazilian forests contributes to supplying various markets and boosts a significant part of the
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economy. The authors describe that the amount of waste generated by this activity is
considerably substantial, thus highlighting the importance of adapting production processes to
offer fewer environmental risks. The study observed the business processes that are susceptible
to the application of sustainable practices to the management of the timber supply chain, such
as eco-innovation, in which, through practices aimed at various fronts, it is possible to guarantee
the achievement of environmental benefits, contributing to a better understanding of the

applicability of eco-innovation in the timber industry.

1.1 RESEARCH PROBLEM

The use of the sustainability theme in supply chains is a subject that has been gaining
relevance, whether due to changes in user consumption patterns, pressure generated by
environmental movements aimed at green consumption, or even because companies need to
change their production processes to minimize environmental impacts, which are becoming
increasingly evident today.

In this context, Lelé (1991) mentions that, given the recent literature that has emerged
around the concept of Sustainable Development, the subject indicates a lack of consistency in
its interpretation since there are convergences regarding the concepts of sustainability and
sustainable development, which include an incomplete perception of the problems of poverty
and environmental degradation, as well as confusion about the role of economic growth and the
concepts of sustainability and participation.

Given this context, according to Lima (2021), even in the 1970s, according to a study
by Guimardes (1974), there was already a need for more research and development of
technologies for the timber sector. In addition, creating a system to better regulate the industry
in Brazil and Parana was a requirement to make progress in expanding foreign trade, whose
exports in 1972 totaled 476,000/m3, or 80% of Brazilian exports in the period.

In response to this mobilization, plans were launched in the 1970s to develop the region's
economic and ecological forestry zoning. In 1971, priority areas were defined for reforestation
with exotic species such as Pinus and Eucalyptus, with a view to soil conservation, water
management, and the future needs of wood industrialization.

Despite production zoning, in the late 1970s and early 1980s, the need for new tax
incentive policies, the expansion of the area used to meet industrial demand to 60,000 hectares

at the time, and the definition of long-term credits were necessary to maintain the supply of raw
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materials and the state's potential in terms of reforestation, as well as the expansion of the
industrial timber sector (Almeida & Macdonell, 1976; Lourenco, 1979).

In addition, Lima (2021) points out that in the 1970s and 1980s, the West, Southwest,
and South Central regions of Parana were the leading suppliers of raw materials for
manufacturing plywood and other wood derivatives. At that time, the native supply of raw
materials was already being envisioned for a 20-year horizon, i.e., until the beginning of the
21st century (Berger & Almeida, 1972).

Amid this reality, Calado (2010) points out that society has faced significant changes in
recent decades concerning environmental issues and the choice of products that cause little or
no environmental damage. Given this, the study analyzing sustainability practices for the supply
chain aims to propose more appropriate ways of consciously exploiting natural resources in a
balanced way.

Some studies on this subject have presented approaches that contextualize the reality of
the timber sector. McKinnon (2010) aligns himself with this view, stating that implementing
sustainable solutions in logistics processes will not only help the environment and improve the
organization's image but can also bring financial benefits to companies. Following this line of
thought, Wu and Pagell (2011), using a case study approach, demonstrated how organizations
try to balance the achievement of profitability, environmental, and social goals under conditions
of uncertainty.

For their part, Garcia-Arca et al. (2014) recognize that the globalization of activities and
the increase in raw material prices require the absolute implementation of sustainable solutions
in supply chains. It can be assumed that the search for sustainable supply chain management
stems from the needs of the modern world; moreover, efficiency and care for natural resources
contribute not only to improving image but also to reducing waste, innovation, generating
profits, and building an advantageous competitive market (Zimon, Tyan & Sroufe, 2020).

Based on a survey of the primary studies and publications on the subject on journal
platforms and portals, it was identified that the topic has been proving to be relevant in
achieving sustainability goals, whether through policies or even the urban and economic
development of the western region of Parana. A search was carried out in the databases using
the terms "Supply chain management,” "Sustainability,” and "Timber sector" in Portuguese and
English; hence, a more significant number of studies related to sustainable supply chain
management were identified. However, there are not many studies focused on the timber sector.

In addition, according to studies by Souza and Pires (2008), Back, Schrippe, Pazuch,
Weise and Kovaleski (2015), Aguiar, Shikida and Lobo (2018), Lima (2021), there is no
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evidence to describe how the timber supply chain has behaved over the last few decades, so it
is not possible to identify the practices adopted by this sector, as well as the reflexes generated

by this activity in the face of the intense growth of agribusiness actions in the region.

1.1.1 Research Question

Given the context above, this study is guided by the following question: What

sustainability practices are present in the timber supply chain in western Parana?

1.2 OBJECTIVES

1.2.1 General

The general objective of this study is to survey the sustainability practices of the timber

supply chain in western Parana.

1.2.2 Specifics

A. To map the timber supply chain in western Paran4;

o

To identify the elements linked to the sustainable timber chain from the literature;

C. To analyze the sustainability practices of the sustainable timber supply chain in
Western Parang;

D. To understand how sustainability practices occur in the timber supply chain in

Western Parang;

E. To highlight future scenarios for the timber supply chain in Western Parana.

1.3 JUSTIFICATION AND CONTRIBUTION OF THE TECHNICAL PRODUCTION

This research focuses on the management practices of the timber supply chain in the

western region of Parana, from the perspective of the dimensions of sustainability, seeking to
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understand the premises that make up this activity, as well as its causes and effects. As far as
the theoretical aspect is concerned, this research is justified by the desire to carry out an in-
depth analysis of supply chain phenomena and the possibility of developing an analysis of
practices aimed at contributing to the reality of this sector.

As for the professional relevance (Mascarenhas, Zambaldi & Moraes, 2011), the authors
explain that scientific production, aligned with the objectives aimed at professional training,
makes it possible to foster and complement training programs to offer elements and tools for
debates; this results in arguments that support the understanding of phenomena in the context
in which they are inserted. As for the personal relevance, this is due to the absorption of
knowledge through the preparation of this study, as well as allowing the construction of a work
that could become a new theoretical reference, thus contributing to the evolution of academic
and professional science.

In addition, the relevance of studying the subject is reinforced by the importance of this
sector for the region's economy and the particular sensitivity of this activity due to the
environmental impacts generated by this structure. This is because, faced with the challenge of
maintaining efficiency in an economic sector in the new century, the measures adopted in the
present must be effective to guarantee the continued permanence of its activity.

Based on previous works on the subject, it can be seen that Pinto's (2006) study focuses
on the recovery of forest areas devastated by activities such as illegal mining and illegal
logging; this provides the study with the main environmental impacts generated by the irregular
management of this industry, which has been causing severe damage.

The study by Seabra (2008) shows how sustainable practices take place in the timber
market with a focus on exports, a market which, even in the face of remarkable growth, has
been the target of various criticisms, especially about environmental issues; however, the study
highlights that sustainable actions have been adopted in this chain to guarantee a sustainable
economy and ecological balance.

In the study by Silvestre (2015), the author explains that supply chains in developing
and emerging economies face more barriers to sustainability than those operating in developed
countries; however, research focusing on developing countries is still limited, as sustainable
supply chain management practices in these countries are relatively underdeveloped, as pointed
out in the studies by (Kim, 2009; Silvestre, 2015; Esfahbodi et al., 2016; Galal & Moneim,
2016).

Concerning the justification for choosing the object of research, it should be noted that

the state of Parana has a historic national representation due to the region's agribusiness
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activities, being responsible for the production of various commodities, standing out annually
in terms of volumes produced and marketed.

In addition, the timber sector is also responsible for ensuring the efficiency of other
sectors that indirectly demand this resource, either for direct use or for the production of energy
through heat; based on this, the timber sector is characterized as an essential element in ensuring
the productive efficiency of commodities in the state of Parana.

This highlights the fact that the state of Parana presents a scenario with growth potential
for the timber sector, given that a study carried out by the Departamento de Estatisticas de
Comércio Exterior do Agronegécio Brasileiro (Department of Foreign Trade Statistics of
Brazilian Agribusiness) of the Ministry of Agriculture and Livestock points out that, in 2016,
the state had the most significant volume of Pinus reforested area in Brazil. In addition, forestry
products have been gaining ground compared to other inputs produced, and in 2018, they ranked

third among the most traded inputs in the state, behind only the soy and meat complexes.

1.4 DISSERTATION STRUCTURE

This work is structured into chapters, and the content covered in each is shown in Table

1 below:

Table 1: Dissertation Structure

Chapter Description

Introduction, contextualization of the problem, presentation of the research question,
the general and specific objectives, delimitation of the study, as well as the
justification and contribution of this study, thus exposing the structure of the
dissertation;

Chapter 1

The chapter is subdivided into the following themes: Sustainability, Supply Chain
Management, Sustainable Supply Chain Management, Timber Supply Chain,
Legislation and Certification for the Timber Industry, Sustainability in the Timber
Chain;

Chapter 2

Research methods and procedures, divided into: Research design and characterization,

Chapter 3 Data collection, Data analysis;

Research results are divided into Characterization of the links in the chain,
Presentation of the research results, Description and analysis of the semi-structured
interview, Description and analysis of the structured interview, Analysis of the results,
Scenarios for the supply chain;

Chapter 4

Chapter 5 Final considerations;

Interview script for the timber supply chain; Questionnaire for supply chain actors;

Appendix List of companies.

Source: Elaborated by the author (2023).
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2 THEORETICAL BACKGROUND

This chapter aims to present the theoretical framework for this research, based on
bibliographic elements to build a conceptual foundation that will supplement the development
of a study based on sustainability practices applicable to the Wood Supply Chain in Western
Parand. Thus, through a preliminary search of the state of the art, it is possible to expose the
elements that highlight the theory used in this research, contributing to scientific and literal
development.

It should be noted that, in the literature on supply chain management, the inclusion of
sustainability is often based on the "triple bottom line" (TBL) approach, which requires equal
consideration of all three pillars of sustainability, namely the economic, ecological and social
spheres (Elkington, 1998).

Barton (2000) Giddings et al. (2002) contribute by pointing out that, through
preliminary studies, it is possible to point out that researchers in the field of sustainable
development have presented the three dimensions of sustainability as being figuratively
composed of three interconnected rings, also known as the shared three-ring sectoral vision of
sustainable development.

In a later study, Elkington (2004) reinforces that the focus of this model is on the
intersection of the three elements that make up the TBL, so this model has become a reference
point for research in the field of sustainability since the concept attempts to treat all three
dimensions of sustainability with equal importance.

In this context, Seuring and Miller (2008) define the management of sustainable supply
chains as the management of flows of materials, information, and capital, as well as cooperation
between companies along the supply chain, taking into account the goals of all three dimensions
of sustainable development, i.e., economic, environmental and social, derived from the
requirements of the customer and other stakeholders.

Because of this, it should be noted that the first practice introduced at this point is a
dedication to TBL, in which Pagell and Wu (2009, p. 39) state that "[...] to create sustainable
chain managers need to integrate sustainability goals, practices, and cognitions into day-to-day
supply chain management", so before moving on to the structure itself, it is necessary to clarify
the terms "category" and "practice.” The Oxford Dictionary (2013) defines a practice as "the
usual or expected procedure, the way of doing something,” so it is expected that actions adopted
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in the sustainable supply chain are carried out genuinely, i.e., without the principle of action
being exercised only by the ritual of fulfilling a specific requirement.

In addition, with the proliferation of studies on sustainability practices to be adopted in
organizations and their supply chains, very diverse proposals for categorization have emerged,
not always with an integrative perspective on sustainability, i.e., not considering either the
different dimensions of sustainability or the various partners in the supply chain (Marshall et
al., 2014; Masoumik et al., 2014; Das, 2017; Karaosman et al., 2017). For example, in Supply
Chain Management (SCM), a gap has already been identified in the literature regarding the
availability of a suitable scale for practices that include the three dimensions of sustainability,
as cited (Das, 2017).

2.1 SUSTAINABILITY

Sustainability is a topic that is becoming increasingly common in the context of business
and is mainly promoted through government actions. The term sustainability, in its broadest
definition, is characterized as the duty to meet the needs of the current generation without
compromising the needs of the future generation, originating from the Brundtland Commission
(WCED, 1987), in which, through this commission, various definitions related to the
dimensions that make up the term sustainability emerged, which pointed to actions based on
economic, environmental and social policies.

Lelé (1991) describes that the concept of sustainability originated in the context of
maintaining and preserving renewable resources, such as fisheries and forests, and was later
adopted as a broad slogan for an environmental movement, which was considered by the
majority of sustainability advocates to mean guaranteeing the existence of the ecological
conditions necessary to sustain human life at a specific level of well-being for future
generations.

The corporate sustainability approach seeks to gain an in-depth understanding of the
company's challenges to devise efficient strategies for achieving maximum organizational
effectiveness. Shrivastava (1995) states that, in the context of sustainability, an organization
must manage not only short-term financial results but also risk factors, such as damage resulting

from its production, environmental waste, and worker and public safety.
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In this way, Shrivastava also describes that organizations have the ideal conditions to
promote modern industrial development since industry has the resources and know-how, as
well as the organizational capacity, that make it possible to adopt such actions, thus modifying
its production process towards a more efficient and less predatory model.

From this perspective, it is reinforced that the concept of organizational sustainability is
based on the triad of responsibilities encompassing sustainability and its relevance to the
various sectors of the economy, as well as its primary practices associated with each of the
pillars of the TBL. In addition, Gladwin et al. (1995) point out that sustainable development
must encompass the concept of security so that security is required "from chronic threats and
protection from harmful disruptions,” including " biodiversity loss, climate change, freshwater
scarcity, food insecurity, population growth [...]."

In this context, it is essential to mention the contribution of Haughton (1999), who
defended five principles of equity from the perspective of sustainable development (SD),
essentially conveying the spirit of sustainable development. In this sense, it is worth noting that
a sustainable supply chain should contain most of these elements of equity and justice:

I) Equity (intergenerational equity),

I1) Social justice (intergenerational equity),

I11) Cross-border responsibility (geographical equity),

IV) Procedural equity (people treated relatively), and

V) Equity between species (importance of biodiversity).

According to Elkington (1998), sustainable development must be based on these three
pillars so that they need to be operationalized simultaneously and interactively. For the
researcher, "to refuse the challenge imposed by the three pillars is to run the risk of extinction"
(Elkington, 2001, p. 2). In this context, Gallo (2007) demonstrates that sustainability can be
seen as a relationship between two dynamic systems, the economic and the ecological, and that
these systems are based on four principles, which cause slow changes but have a significant

impact on the environment; in this case, the author defines these principles as:

° Human life can continue indefinitely;

° Individuals can prosper;

° Human cultures can develop, but that

) The results of human activities obey limits so as not to destroy the diversity,

complexity, and function of the ecological system that supports life.
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Because of the foundations that gave rise to sustainability, ElIkington (2011) describes
that the concept of sustainability in business has been evolving and adopting new instruments
that are considered fundamental to the full development of this concept, which has since been
molded to propose practices capable of meeting the objectives of sustainability and which are
in line with the essence of the company.

Given this, the triple bottom line or "sustainability tripod" was a concept adjusted for
the business sector, representing the composition of the three main dimensions that a company
must have to operate healthily and competitively; the author describes these dimensions as
People, Planet, and Profit. From this perspective, Elkington (2011) stresses that this approach
demonstrates the need to transition traditional production processes to a model that fits the new
standards framed in the dimensions of sustainable development so that its results can generate
long-term economic benefits.

Thus, in order to understand the responsibility of each sector, companies must identify
the axes present in their chain from the perspective of the sustainability factors described in the
figure below, which aims to illustrate the primary responsibilities listed in each of the
sustainability bases; the main objective is to achieve full implementation of the Triple Bottom

Line, as exemplified in Figure 1.

economic

environmental

Figure 1. Sustainability Tripod
Source: Elaborated by the author (2023).

Sustainability within organizations can be motivated by moral, instrumental, or

relational factors, leading to sustainability practices in supply chain management, as pointed
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out by preliminary studies by authors in the field, such as (Aguilera et al., 2007; Sajjad et al.,
2015; Paulraj et al., 2017; Garst et al., 2017).

Bhari, Kaur, and Singh (2018) suggest that effective and efficient procurement improves
competitiveness by reducing procurement costs but also minimizes the environmental impact
of the manufacturing company. Avila et al. (2018) point out that the world of organizations has
been transformed by globalization, information technology, and the requirement to incorporate
sustainability in all three dimensions (economic, environmental, and social) into their
management, considering that people are equipped with a pro-sustainability conscience, which
will prioritize the use of services and products only from organizations concerned about the
future of generations.

Thakur and Mangla (2019) conclude that these authors suggest that integrating
environmental thinking in the supply chain (i.e., green) with lean management makes it easier
to adapt the production process to manage sustainable supply chains.

Along the same lines, Correia, Garrido & Carvalho (2023) state that, given a theoretical
compilation of previous research demonstrating the implementation of sustainability practices,
companies expect results aimed at improving the company's brand image and reputation, as
well as improvements based on increased employee morale, cost reduction, financial
performance, and other benefits, such as operational efficiency and increased sales, in which

there may also be better environmental and social performance.

2.1.1 Environmental

The environmental issue has been gaining notoriety in organizations, as it plays a role
in guaranteeing the level of comprehensiveness of the information that is disclosed in the
sustainability reports of companies, whether domestic or foreign, in which, given the adoption
of such practices, it becomes a requirement for the company to regulate its internal activities to
comply with the guidelines established by this pillar. The environmental or ecological
dimension encourages companies to consider the impact of their activities on the environment
in the way they use natural resources and contributes to integrating environmental management
into the work routine (Amaral, 2002).

About the environmental pillar, it is clear that companies must check how their actions

and conditions are implemented since their practices affect the planet's ecology; for example,
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concerning climate change, it is possible to take actions that promote the preservation of natural
resources and the prevention of toxic waste (Elkington, 1998; Werbach, 2010).

Studies by Coral (2002) and Catalisa (2003) point out that this pillar is linked to the use
of natural resources, to minimize damage to life-support systems, involving compliance with
legislation, environmental impacts, environmentally friendly products, recycling, clean
technologies, treatment of effluents and waste, as well as the sustainable use of natural
resources.

Kassinis (2003) points out that high investment in environmental protection activities
will result in low economic performance due to an increase in the industry's operating costs.
However, strategic research literature emphasizes companies integrating environmental
responsibility with financial strategy, which can reduce the use of resources and improve
stakeholder relations and brand image. This factor can contribute to increased revenue and
financial performance for the organization.

Calado (2010) points out that environmental responsibility has been a constant process
of business analysis with the processes adopted by companies, in which there is a proposal to
adopt a responsible environmental commitment, given that companies are increasingly seeking
to adapt their processes, readjusting their strategies to prioritize corporate sustainability.

However, according to Carvalho (2011, p. 48), the process of accountability and social
commitment to fully achieving the environmental practices adopted by the company shows that
social responsibility is characterized by "transforming these users of the planet into
environmental citizens, based on this same matrix of thought, which can lead to education for
the environment as a synonym for good environmental behavior,"” in this case, the involvement
of citizens in the company's existing practices.

For Bataglia et al. (2014), environmental management systems have a positive and
significant correlation with organizational innovation, ultimately resulting in a competitive
advantage for the company. Younis et al. (2016) showed that green purchasing is a practice that
has the principle of having a positive and significant impact on a company's economic
performance so that companies make adjustments to the processes of acquiring raw materials
and manufacturing goods, to contribute to cleaner and more environmentally friendly processes.

In the same vein, Falzon et al. (2017) reinforce that both green purchasing and green
production have a significant positive impact on the company's competitiveness since the
company can also reach new markets by meeting such requirements. Froehlich & Bitencourt

(2016) add that the environmental pillar of corporate sustainability refers to an organization's
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ability to do business to minimize pollution and is reflected in the prudent management of
natural resources.

Through the theoretical framework, it is possible to briefly describe the evolution of
environmental practices to production processes; however, the discussion in which it is
suggested that organizations seek to align the ecological processes of organizations, uniting
them with a new management style, which is socio-environmental management, is already old.
Freitas, Santos, and Crisostomo (2019) point out that organizations are already showing a
growing concern about the environmental impacts that can be generated by the exercise of their
activities, highlighting that companies have been seeking to develop actions aimed at
preventing and reducing ecological accidents, as well as reducing interference and exploitation

of natural resources.

2.1.2 Social

Corporate Social Responsibility (CSR), according to Ashley, Coutinho, and Tomei
(2000), can be defined as the commitment that an organization must have to the society in which
it is inserted, complying with what is expressed through legal acts in this way, it acts practically
and coherently with regard to its specific role in society. In this sense, the social pillar
encompasses a range of issues, including working conditions, which range from relevant
aspects such as diversity, remuneration of the workforce, demands for training, etc.

For Amaral (2002), the social dimension consists of the social aspect related to the
qualities of human beings, such as their skills, dedication, and experiences, covering both the
company's internal and external environments. Even so, Catalisa (2003) points out that issues
related to improving the population's quality of life, equity in income distribution, and reducing
social differences are fundamental factors in the development of this pillar.

In view of this, Elkington (1998) and Coral (2002) have developed studies that describe
that this pillar incorporates the issue of social responsibility; in this respect, the search for
management practices that meet this call is fundamental. Welford and Frost (2006) argued that
good internal CSR (Corporate Social Responsibility) practices increase morale, reduce
absenteeism, foster workers' commitment to the organization, and increase productivity; they
also mentioned that corporate social responsibility provides direct cost reduction, which is
achieved by reducing energy use, water consumption, waste reduction and efficient use of raw

materials so that it contributes to improving the organization's operational efficiency.
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For society to seek a consensus on social responsibility, it needs to be aligned with a
sustainable stance since social responsibility must encompass the concepts of sustainability,
given that it is fostered by the cooperative integration of people in favor of collective well-
being. It therefore needs to seek harmonious integration between the social, economic, cultural,
environmental and local dimensions (Massa, Novak & Souza, 2007).

According to Vieira (2007), various concepts have been attributed to the term social
responsibility over time; as a negative consequence of this plurality of concepts, distortion and
voluntary manipulation of the meaning of the term has been created by some interest groups.

The social pillar covers actions and conditions affecting all members of society, such as
poverty, violence, injustice, education, public health, labor, and human rights (Werbach, 2010).
A report by Harvard Business Review Analytics Services (2013) indicates that, with regard to
the social aspect, employee engagement is an essential element for organizational success, as it
results in improved innovation, productivity, final performance and, at the same time, reduced
costs due to employee retention.

Duarte et al. (2014) revealed that CSR practices improve a company's corporate image
and its organizational attractiveness. Thus, social responsibility is intrinsically associated with
two factors defining its practice's essence: ethics and transparency in business management
(Melo, 2014).

For Vilella (2015), whatever the perspective of social responsibility - be it compliance
with legislation, compensation for workers, fair remuneration of capital, proper relations with
all stakeholders, initiatives that favor the community, projects to preserve and restore the
environment - it will always be based on an ethical foundation so that its association with ethics
IS inevitable.

As a result, it can be seen that defining what social responsibility is would be everything
beneficial to society and the environment, helping the low-income classes, which can also
highlight the social role in such a way that social sustainability will help a company achieve a
high level of benefits. Otherwise, it can be negatively affected by poor social responsibility
management (Eriksson & Svensson, 2015).

Social responsibility has been practiced for several years in developed countries, such
as the United States, Canada, and several European countries. In this sense, Froehlich and
Bitencourt (2016) describe that, in Brazil, social responsibility gained momentum with the
advent of non-governmental organizations (NGOSs), the strengthening of trade unions, and the

campaign for the disclosure of the social balance sheet.
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Following this line of reasoning, Vilella (2015) points out that in the 1980s, society
experienced productive periods with the participation of society in movements for change, such
as strikes, re-democratization, Diretas Ja, the new constituent assembly, women's achievements,
racial struggles, and global movements in favor of the environment.

In the light of various preliminary studies related to the social pillar, it can be seen that
socially inclusive practices for employees range from the provision of fair wages and bonuses,
a safe, healthy and positive working environment, health benefits, leave and other additional
benefits, as well as growth opportunities (Welford & Frost, 2006; Hutchins & Sutherland, 2008;
Marshall et al., 2014; Mani et al., 2015; Zhu et al., 2016).

The same authors present a concept focused on socially inclusive practices for the
community, which refers to the investments made by the company in creating opportunities for
the surrounding community in terms of generating jobs and business and in offering education,
training, and health services, to make the company progressive in the eyes of stakeholders, that
is, they are actions aimed at the organization's surroundings.

Finally, Zhu et al. (2016) revealed that social practices related to community
involvement and development have a significant impact on the company's financial
performance, so Hong, Zhang, and Ding (2017) state that social responsibility means that
companies must act in the best interests of their environment and society as a whole.

From the above, it can be concluded that an organization's social performance is usually
covered by the employee- and community-centered social performance, as Das (2017) points
out. In addition, the importance and implementation of social practices described to workers,
observed in all companies, is highlighted, mainly related to employee development, training
and education, and labor practices.

2.1.3 Economic

As a consequence of the structuring bases of sustainability, the economic pillar aims to
finance the proposals and objectives based on the previous pillars, whereby an economic
balance can ensure that all practices are developed. According to his proposals, in this context,
Porter's (1991) theory is demonstrated, which introduced the ‘win-win' perspective concerning
the conflict between the environment and the economy; in this sense, he argued that companies
could be environmentally friendly and, at the same time, make a profit, thus breaking an

ancestral paradigm.
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As aresult, new pillars are being added to the old profit and loss instructions, in which,
according to Elkington (2001), a company's environmental performance increasingly
determines the ease with which it enters the market and attracts capital. Executives are,
therefore, realizing that their old way of doing business must be rethought and based on
sustainable practices. Although many companies have begun their journey towards
sustainability, there are still those that are focused on economic and environmental performance
proposals, highlighting that executives around the world are waking up to the fact that critical
markets are on the margins of a rapid change in direction due to environmental standards and
customer demands.

In this sense, Foladori (2002) points out that, despite significant advances, sustainable
development remains tied to the capitalist market system without questioning its
misappropriations, which generate poverty, social differentiation, and injustice. Coral (2002)
states that this pillar represents the strategies of each business, ranging from markets and the
quality of products and services to costs, results, and competitive advantages. Another model
called 'nested sustainable development' was suggested by Giddings et al. (2002), in which the
economy is aligned in society, which in turn is nested in the environment.

From this perspective, Catalisa (2003) states that this pillar deals with the regularization
of the flow of investments, compatibility between production and consumption patterns,
balance of payments, and access to science and technology. For Banerjee (2003), development
has become another name for economic growth, which is supposed to alleviate poverty by
creating wealth.

However, economic growth has had several adverse social consequences and has
increased the disparity between rich and poor so that the financial area has increasingly begun
to define social and cultural aspects; in this case, the author points out that as long as
conceptions of sustainable development are driven solely by competitive advantage, nature, and
sustainability will have no place.

Therefore, according to Ruscheinsky (2003), for a policy aimed at sustainability to be
effective, it is essential to unravel the economic forces responsible for the current situation so
that, from this, the sustainability of the system has been based on economic logic since its
inception.

Banerjee (2003) mentions that sustainable development today is still based on economic
rationality, so that, for the author, sustainable development, instead of representing a significant

theoretical advance, is subject to the domination of financial issues and, therefore, results in a
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loss of power for the majority of the world's population and the majority influence of large
corporations in determining the environment.

In a narrower view, the system's sustainability consists of maintaining natural capital to
guarantee the durability of economic development; in a broader view, the debate around
sustainability involves financial aspects, not only them (Arroyo & Schuch, 2006).

According to Dias and Barros (2008), implementing a sustainability policy in
organizations is strongly related to strategic management, which aims to guarantee long-term
gains, as sustainable practices result in better product acceptance, innovation, and cost
reduction. The authors also add that if the company has a sustainable profile, it will have less
exposure to lawsuits, a better reputation, and more excellent market value, directly affecting
the organization's financial performance.

Therefore, it is impossible to call sustainable development the reality of economic
growth to the detriment of social and environmental issues (Guerra, 2008). Based on this
principle, Seuring and Muller (2008) point out that good relations with suppliers will result in
the minimization of environmental and social risks; this plays a particularly important role in
the development of a sustainable supply chain.

This reality of undervaluing the environmental and social pillars to the detriment of the
economic pillar can be understood from Luhmann's (2010) concepts of Structural Coupling,
Autopoiesis, and Complexity. Porter and Kramer (2011) introduced another concept entitled
'shared value creation,' in which they explained that this policy could allow a company to
increase its competitiveness and, at the same time, promote the economic and social conditions
of the community in which the company operates. However, this concept is somewhat
analogous to the TBL concept and attributes equal importance to all three aspects of
sustainability.

In this sense, it can be seen that the language of capital is widely considered in
sustainable development discourses, which preach that growth or wealth should be created
without depleting resources, as evidenced by Oliveira and Sola (2013). However, Markman and
Krause (2016) point out that economic results are always prioritized before social or
environmental issues are addressed in both academic research and practice in almost all of the
three approaches above.

Froehlich and Bitencourt (2016) describe that the economic pillar consists of operating
at a profit, using practices that move the people and companies involved to satisfy their needs,
proposing a similar model; this was also proposed by Montabon et al. (2016), with specific

reference to sustainable supply chain management, called 'ecologically dominant logic.’
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In other words, it means that ecological constraints and social goals must be met before
economic goals are satisfied. However, this seems highly ambitious and somewhat difficult to
operationalize for an individual company. Based on this, several scholars, such as Elkington
(2001), Arroyo and Schuch (2006), Banerjee (2003), Dias and Barros (2008), Zioni (2005);
Montibeller (2007); Munck, Borim-de Souza and Zagui (2011); Foladori (2002); Ruscheinsky
(2003); Guerra (2008), warn of a possible valorization of the economic pillar to the detriment
of the social and environmental pillars of sustainability.

Among the factors that these authors highlight is the undervaluing of social and
environmental issues to the detriment of economic engineering, based on capitalism's failure to
consider the needs of the impoverished and environmental issues, in which the idea that
sustainable development is still based on economic rationality. In addition, the authors point
out that the implementation of a sustainability policy in organizations related to strategic
management and sustainable development can sometimes be linked to a capitalist market
system without questioning its practices, which can use means such as misappropriation and
other measures that generate poverty, social differentiation and injustice.

Table 2 below presents a summary of the main elements highlighted by the authors,

among the variables that make up the theme of sustainability, in light of the concepts presented

by the authors in the theoretical construct of this chapter.

Table 2: Summary of Sustainability Variables

Tripod Variable Description Authors
Environmental | Environmental It encourages companies to Almeida 2002; Calado 2010;
Commitment consider the impact of their Younis et al. 2016.

activities on the environment.

Preservation
and Prevention

Actions that promote the
preservation of natural resources
and the prevention of toxic waste.

Elkington 1998; Coral 2002;
Catalisa 2003; Werbach 2010;
Froehlich and Bitencourt 2016.

Environmental

Citizen involvement in the

Kassinis 2003; Carvalho 2011;

education company's practices. Morais 2018; Freitas, Santos and
Cris6stomo 20109.
Social Working Relevant aspects such as Elkington 1998; Almeida 2002;
conditions diversity, remuneration of the Coral 2002; Welford and Frost
workforce, and the demand for 2006; Vilella 2015; Froehlich and
training. Bitencourt 2016.
Quality of life Issues related to improving the Catalisa, 2003; Welford, and Frost,
and income quality of life of the population, 2006; Hutchins and Sutherland,
equity in income distribution, and | 2008; Marshall et al., 2014; Mani et
reducing social differences. al., 2016; Zhu et al., 2016.
Corporate Compliance with legislation, Melo 2014; Vilella 2015; Saeidi et
Social compensation for workers, fair al. 2015; Das 2017; Hong, Zhang
Responsibility remuneration of capital, proper and Ding 2017.
(CSR) relations with all stakeholders,

initiatives that benefit the
community, and projects to
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preserve and restore the
environment.

Win-win
perspective

Economic

Companies can be
environmentally friendly and
make a profit at the same time.

Porter 1991; Elkington 2001;
Luhmann 2010; Porter and Kramer
2011.

Sustainable
capitalism

Sustainable development remains
basically tied to the capitalist
market system without
questioning its misappropriations,
which generate poverty, social
differentiation, and injustice.

Coral 2002; Foladori 2002;
Giddings et al. 2002; Catalisa 2003;
Arroyo; Schuch 2006; Dias and
Barros 2008; Guerra 2008; Seuring
and Mller 2008 Luhmann 2010;
Porter and Kramer 2011.

Maintenance
and

Growth or wealth must be created
without depleting resources.

Oliveira and Sola 2013; Markman
and Krause 2016; Froehlich and

Bitencourt 2016; Montabon et al.
2016.

preservation

Source: Elaborated by the author (2023).

2.2 SUPPLY CHAIN MANAGEMENT

The term supply chain management (SCM) originated in the late 1950s as a proposal by
engineer and MIT professor Jay W. Forrester, who initially developed physical distribution and
transportation, using industrial dynamics techniques to solve an inventory management
problem caused at the time by the General Electric appliance factory in Kentucky in the United
States. Carvalho et al. (2014) describe that this was motivated by the "ups and downs" in
inventories suffered by the factories, which caused a crisis in operations, thus affecting their
entire supply chain.

Supply chain management arose from the need for industries to adapt their production
processes with a focus on gaining productivity and making better use of available resources.
Based on this premise, Forrester identified a production system capable of integrating logistics
processes into a more efficient production model. In addition, Forrester introduced a theory of
distribution management that recognized the integrated nature of organizational relationships
so that organizations were interconnected, arguing that the dynamics of the system could
influence the performance of functions such as research, engineering, sales, and promotion.

Management is on the verge of a major breakthrough in understanding how industrial
company success depends on the interaction between the flows of information,
materials, money, manpower, and capital equipment. The way these five flow systems
interlock to amplify one another and to cause change forms a basis for anticipating the
effects of decisions, policies, organizational forms, and investment choices. (Forrester
1958, p. 37)
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Forrester (1971) added his vision of an ideal dynamic organizational behavior,
developing the so-called bullwhip effect, which would later be used in today's supply chains,
thus increasing the number of partners or links in the chain. Years later, Stevens (1989)
identified four phases of supply chain integration and discussed the planning and operational
implications of each phase:

e Phase 1) Represents the baseline case. The supply chain is a function of
fragmented operations within the individual company and is characterized by
phased inventories, independent and incompatible control systems and
procedures, and functional segregation.

e Phase 2) Begins to focus on internal integration, characterized by an emphasis
on cost reduction rather than performance improvement, reserve inventory,
initial assessments of internal commitments and reactive customer service.

e Phase 3) Returns to internal company integration and is characterized by full
visibility of purchases through distribution, medium-term planning, tactical
rather than strategic focus, emphasis on efficiency, extensive use of electronic
support for calls, and a continuous reactive approach to customers.

e Phase 4) Achieves supply chain integration by extending the scope of
integration outside the company to include suppliers and customers.

Years later, faced with the industrial process fostered by the end of the Second World

War, Forrester's concept was given a new guise, calling for a more robust production system
with fewer prospects of loss, which would involve dynamic systems aligned with engineering
and operational strategy. This movement was called Just-in-Time, which means doing "only
what is needed, when it is needed and in the quantity needed"; based on the concept, Mehra and
Inman (1992) introduced 20 elements of JIT implementation practices, which were grouped
into four factors:

e Management commitment,

e JIT production strategy,

e JIT supplier strategy, and

e JIT education strategy.

In this sense, Lambert (1993) considers that supply chain management refers to the
integration of key business processes, from the end user to the original suppliers, which provide
products, services, and information that add value for consumers and other business
stakeholders. In this way, they point out that managing a supply chain can be a major challenge
because, in many cases, it requires the involvement of companies and people with different

focuses and objectives.
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For example, Flynn et al. (1994) introduced seven dimensions of quality management,
while Vuppalapati et al. (1995) developed 12 Total Quality Management (TQM) constructs; in
both works, most of the quality management practices construct proved to be identical in nature,
such as top management commitment, customer focus, use of process control, product design
quality, employee involvement, supplier involvement, among other members that are present
in both results.

An early article pointing to this normative level by New (1997, p.2) "advocates an
expanded scope for supply chain management research which accounts for the social function
and the political and economic implications of supply chain developments.” Cooper et al.
(1998) point out that practitioners and educators have approached the concept of SCM as an
extension of logistics, both in concept and in a comprehensive approach to business integration.

However, according to Lambert, Stock and Ellram (1998), there are important
differences between the definition of supply chain management and the Council of Logistics
Management's (1985) definition of logistics:

Logistics is the process of planning, implementing, and controlling the efficient flow
and storage of raw materials, in-process inventory, finished products, services, and
related information from the point of origin to the point of consumption (including
inbound, outbound, internal, and external movements) with the aim of satisfying
customer requirements.

In addition, the Global Supply Chain Forum, in 1998, described supply chain
management as the integration of key business processes from the end consumer to the original
suppliers, which provide products, services, and information that add value for customers and
other participants in the chain. However, Lambert, Cooper, and Pagh (1998) state that managing
a supply chain is a challenging task and that it is much easier to write definitions about these
processes than to implement them.

Eisenhardt and Martin (2000) reinforce that dynamic capabilities, therefore, are the
organizational and strategic routines by which companies achieve new resources
configurations. However, as Lambert and Cooper (2000) point out, several scholars have shown
that there have already been various adaptations from the primary supply chain management
model to the usual model adopted by the current production system so that in 2000, a Supply
Chain Management structure was presented as a new business model and a way of creating
competitive advantage by strategically managing relationships with key customers and
suppliers.

It is thus based on the idea that organizations do not compete solely as autonomous

entities but as members of a network of companies (Anderson, Hakansson, & Johanson, 1994).
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In fact, it is common for companies to buy from many of the same suppliers and sell to the same
customers, so the organizations that win most often are those that best manage these
relationships.

Lambert and Cooper (2000, p. 65) stated that "until now, there has been little guidance
from academia, which has generally followed, rather than led, business practice.” Given that
"Supply chain management is the integration of key business processes from the end user to the
original suppliers that provide products, services, and information that add value for customers
and other stakeholders,.”

In view of this, Ching (2002) describes the process of supply chain management as the
integrated way of planning and controlling the flow of goods so that information and resources,
from suppliers to the end customer, seek to manage all the relationships between the layers in
the logistics chain in a cooperative manner. This aims to benefit everyone involved; in this
context, O'Brien (2002) O'Brien, Kenley e Vrijhoef (2002) p. 10 argue that:

Supply chain management focuses on understanding and improving the coordination of
the multiple companies that make up a supply chain. The explicit identification of
companies differentiates supply chain management from other approaches that focus
more narrowly on production processes.

According to Mentzer et al. (2001), a number of studies show that the definition of the
term supply chain management has been intensely debated, reaching not a clear consensus on

its real definition; this is shown in the table below:

Table 3: Theoretical definition of supply chain management

Authors Definition

Jones and Riley | “Supply chain management deals with the total flow of materials from suppliers
(1985) to end users.”

Houlihan (1988) Differences between supply chain management and classic materials and

production control:

1) The supply chain is seen as a single process. Responsibility for the various
segments of the chain is not fragmented and relegated to functional areas such
as manufacturing, purchasing, distribution, and sales.

2) Supply chain management requires, and ultimately depends on, strategic
decision-making. "Supply" is an objective shared by virtually every function in
the chain and has special strategic significance because of its impact on overall
costs and market share.

3) Supply chain management requires a different perspective on inventories,
which are used as a balancing mechanism of last resort rather than first.

4) A new approach to systems is needed - integration rather than interface.
Stevens (1989) "The aim of supply chain management is to synchronize customer requirements
with the flow of materials from suppliers in order to achieve a balance between
the often contradictory objectives of high customer service, low inventory
management, and low unit cost.”

La Londe and | Supply chain strategy includes "two or more companies in a supply chain
Masters (1994) entering into a long-term agreement; the development of trust and commitment
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to the relationship; the integration of logistics activities involving the sharing of
data on demand and sales; the potential for a change in the locus of control of
the logistics process."

Cooper et al. (1998) | Supply chain management is "an integrative philosophy for managing the total
flow of a distribution channel from supplier to the end user."”

Monczka, Trent, and | SCM requires the traditionally separate materials functions to report to an
Handfield (1998) executive responsible for coordinating the entire materials process and requires
joint relationships with suppliers at various levels. SCM is a concept "whose
main objective is to integrate and manage the procurement, flow, and control of
materials, using a total system perspective across multiple functions and multiple
supplier levels."

Source: Adapted from Mentzer et al. (2001).

Mentzer adds that, based on an analysis of the literature, it is proposed that the
sustainable supply chain, as a management philosophy, has the following characteristics:

e A systemic approach that makes it possible to see the supply chain as a whole and
manage the total flow of merchandise inventory from the supplier to the end customer.

e A strategic orientation towards cooperative efforts in order to synchronize and converge
the company's internal and external operational and strategic capabilities into a unified
whole;

e A customer focus to create unique and individualized sources of value for the customer,
leading to customer satisfaction.

In this same context, Akkermans et al. (2003) demonstrate that the supply chain is like
a network, made up of suppliers, manufacturers, distributors, resellers, and consumers,
composed of three types of flows described as material flow, information flow, and financial
flow, as well as supported by three pillars called processes, organizational structures and
enabling technologies.

In this way, Kaynak (2003) made use of similar TQM constructs when investigating the
impact of TQM practices on company performance since the genesis of SCM seems to be an
evolutionary phenomenon with the development of TQM, just in time (JIT) and lean production
in Japanese factories.

The main objectives of TQM are to design quality into products and services by
institutionalizing a broad corporate culture, emphasizing customer focus, continuous
improvement, employee training, and data-based decision-making (Kannan & Tan, 2005).
According to a report by Dyer and Hatch (2006), the supply chains of US car companies can be
compared with those of Toyota, which shows that sharing knowledge between supply chains
can improve efficiency.

Seuring and Muller (2008) point out that the starting points are external pressures and
incentives established by different groups; although stakeholders form the broadest possible

description, two groups are of particular relevance. On the one hand, customers are of great
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importance, as operating the supply chain is only justified if the products and services are finally
‘accepted’ by customers, given that all forms of government control, whether from local
municipalities, national governments, or multinationals, are of great relevance.

The characterization of the supply chain management model has undergone changes
over time, so various researchers have noted that the evolution of the systemic model fosters
new meanings for this theory. Table 4 below identifies the characteristics of supply chain

management maturity.

Table 4: Maturity Characteristics for Supply Chain Management

Authors Characteristics
Stevens (1989) Inventory level, organizational boundaries, customer focus, supply chain
costs, planning, visibility and demand orientation, strategic focus,
partnership and collaboration, responsiveness, information technology and
control systems and information sharing.
Ayers and Malmberg Supply chain costs, planning, strategic focus, partnership and
(2002) collaboration, supply chain management philosophy, project management,
process formalization and structuring, process integration, information
technology and control systems, information sharing, and profit sharing.
Lockamy and Organizational boundaries, customer focus, customer satisfaction, supply
McCormack (2004) chain costs, planning, strategic focus, partnership and collaboration,
structured processes, process integration, information technology and
control systems, information and profit sharing, performance
measurement, and competitiveness as a differentiator.
Daozhi et al. (2006) Supply chain costs, partnership and collaboration, responsiveness, risk
management, information sharing, resource sharing, regulation and
incentives in the chain, and resources used in the chain.

Performance Organizational boundaries, planning, strategic focus, partnership and
Measurement Group - collaboration, responsiveness, formalization and structuring of processes,
PMG (2007) process integration, information technology and control systems, and
performance measurement.
Oliveira (2009) Customer focus, customer satisfaction, planning, visibility and on-demand

orientation, strategic focus, partnership and collaboration, responsiveness,
process formalization and structuring, process integration, information
technology, and control systems, information sharing, and performance
measurement.

Source: Adapted from Frederico (2016).

Martins and Laugeni (2009) explain how the process worked in the old view of
companies: in the old view of the business, each of the companies involved only "saw," at best,
its immediate customer. Thus, for example, the supplier of raw materials only saw the factory
that was going to use it; the factory that produced the finished product only saw its dispatch or,
at most, the distributor of its products, which, in turn, only saw the retailer, until, fortunately,
the retailer saw the customer.

Lambert (2014) points out that supply chain management is the management of
relationships in the network of organizations, from end customers to original suppliers, using

key cross-functional business processes to create value for customers and other stakeholders.



37

Therefore, according to the description of the Council of Supply Chain Management
Professionals and quoted by Georges and Mascioli (2020), it can be understood that:

The supply chain management (SCM) profession has continued to change and evolve
to meet the needs of the growing global supply chain. With supply chains covering a
wide range of disciplines, the definition of what a supply chain is can be unclear.

Hong, Zhang, & Ding (2017) add that supply chain management has become one of the
main ways for companies to control costs and improve economic performance in an
increasingly competitive market. However, with emerging issues such as environmental
protection, company transparency, employee benefits, and safety, companies need to transform
their supply chain models.

Das (2018) reinforces that the supply chain is a broad concept, being inherently
complex, which includes numerous activities spread across various functions within an
organization and across different organizations, both upstream and downstream. That said,
Akyuz and Gursoy (2019) point out that the focus of supply chains has been shifting from an
operational to a strategic perspective, and this phenomenon is repeatedly cited in the literature
as a strategic management tool with a profound effect on the survival of organizations.

The model proposed by Mentzer, characterized on the basis of his previous studies, can
demonstrate a similarity to the conventional supply chain patterns used by the industrial

production process in recent decades, as illustrated in the figure below:
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The concept of Supply Chain Management continues to evolve and new approaches
have been linked to it, such as Green Management, which gave rise to Green Supply Chain
Management (Srivastava, 2007; Tachizawa, 2015), Sustainability, which led to Sustainable
Supply Chain Management (Carter & Rogers, 2008; Seuring & Miiller, 2008; Beske & Seuring,
2014), and Circularity (Lahane; Kantb & Shankar, 2020; Tavana et al.,2022 ), presenting
Circular Supply Chain Management or Closed Cycle Supply Chain Management. Each of these
approaches shows an approach to studying and understanding the supply chain. In this sense,

the following topic delves into what is now known as Sustainable Supply Chain Management.

2.3 SUSTAINABLE SUPPLY CHAIN MANAGEMENT

According to the general context given in the previous chapter, supply chain
management arose out of a need to improve logistics processes in the 19th century, with the
aim of the model being to divide the production process into logical production stages. Thus,
each stage would manage its own supplies and operational processes in order to guarantee that
there would be no shortage of manufactured products in the American market; years later, it
was introduced into other supply chain models.

In this way, Shrivastava (1995, p. 955) describes that sustainability integrated into the
chain can be understood as a model aimed at "the potential to reduce the long-term risks
associated with resource depletion, fluctuations in energy costs, product liabilities, and
pollution and waste management,” in other words, since the last century, the search for
efficiency has already considered acting along the lines of sustainability.

Lambert and Cooper (2000) define supply chain management as the integration of the
key processes of a business, driven by demand from the end user and thus linking the layers of
supply, reaching the one that produces it.

From this context, it is pointed out that the buyer-supplier relationship, characterized as
one of the pillars of supply management, has the potential to stimulate environmental changes
in the supply chain so that, as well as the ideas of 'strategic coordination,' ‘'value chain' and
'sustainable competitive advantage,' they are also emphasized in works, especially after 2000
(Lambert et al. 1998; Mentzer et al., 2001).

Despite the history of sustainability, its application in the supply chain only emerged

from the late 1980s onwards, given that most research into sustainable supply chain
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management addressed issues such as environmental protection or social responsibility
separately, without considering the possible interrelationships between these and other aspects
of social responsibility (Carter & Jennings, 2002).

From the same perspective, Bakker and Nijhof (2002) demonstrate the effects caused
by the process and emphasize the importance of the degree of responsibility of the organizations
that are part of these chains since responsibility for sustainability cannot be granted to a separate
entity within the organization; it must be part of everyone's work, starting with professionals
and managers at the strategic level. This shows that organizations seeking to develop the supply
chain in a sustainable way and gain from it must make the principles of sustainability
meaningful and awaken a sense of responsibility in everyone involved in this process.

Even so, the management of returns, reverse logistics, control, and prevention are
managed within the company and between the main members of the supply chain (Rogers et
al., 2002). Thus, the correct implementation of this process allows management not only to
make the reverse flow of products efficient but also to identify opportunities to reduce unwanted
returns and control reusable assets, such as packaging and other potentially contaminating
waste. In addition, Walters (2004) points out that sustainable supply chain management
involves sustainable development issues to the extent that companies can be held responsible
for the social and environmental impacts resulting from the supply chain.

Hadley (2004) points out that the main purpose of a supply chain is to support all of a
company's competitive strategies and goals; for this reason, it must be aligned with companies'
competitive strategies in order to introduce the term sustainable management into the operations
and organization of supply chains.

Carter and Rogers (2008) point out that by adopting processes aimed at integrating the
elements of sustainability, companies can gain competitive advantages in their actions and
generate positive benefits for the environment and society. In view of this, the authors suggest
that systemic coordination of key intra-organizational processes will be applied to the chain,
guided by four important factors:

e Risk management - Managing chain risks contributes to building more resilient and
agile supply chains;

e Transparency - making corporate practices more visible and transparent to all
stakeholders, providing channels for participation and using feedback and suggestions

to ensure legitimacy, but above all, to improve the chain's processes;
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e Strategy - positive results stand out when the organization's initiatives and its corporate
sustainability strategy are interlinked rather than when there are separate programs
managed independently;

e Culture - organizations that transform themselves into sustainable companies don't
simply superimpose sustainability initiatives on business strategies; they also change
the company's culture and mentality.

Risk management seeks to identify the risks considered relevant to the chain in question
in such a way as to allow the manager to develop strategies to overcome the challenges that
exist in supply chain processes. These range from the scarcity of natural resources used as inputs
for the supply chain to fluctuations in energy costs.

In this sense, Peck (2005) states that supply chain vulnerabilities are linked to risks in
the sense that something is liable to be lost or damaged. Corroborating this perspective, Ritchie
and Brindley (2007) and Wagner and Bode (2008) state that if risks interfere with a chain's
performance, it should be subjected to a study aimed at managing and possibly mitigating these
elements.

In addition, Tomas and Alcantara (2013) also point out that the identification of risks
should follow a holistic approach so that a broad observation is made in order to identify
weaknesses, potential threats, and all relevant vulnerabilities. Furthermore, they draw attention
to the fact that risk management in the supply chain involves identifying and controlling internal
and external risks that can affect the performance of a chain through a coordinated approach
between members in order to prevent or mitigate the vulnerabilities of the chain as a whole.

With regard to transparency, it can be seen that achieving satisfactory and adequate
levels of transparency can be linked to an organization's greater commitment to sustainability,
so transparency includes not just reporting to stakeholders about the situation but actively
involving them, using their comments and contributions to ensure adherence and improve
supply chain processes. Hart (1995, p. 1000) states that, increasingly, local communities and
external stakeholders are demanding that corporate practices become more visible and
transparent [...] in order to maintain legitimacy and build reputation.

Transparency can be improved through vertical coordination throughout the supply
chain, as well as horizontal coordination between networks, such as common auditing
procedures adopted by an industry coalition, which can enable a single, effective supplier

sustainability audit to be carried out. This increases transparency and supplier sustainability
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while reducing transaction costs for both the supplier and the various purchasing organizations
that may do business with that supplier.

In this way, through transparency, an organization can promote improvements to its
relationship and integration with stakeholders; moreover, many consumers suggest that
transparency, in addition to stimulating trade, is one of the main factors in increasing the degree
of their loyalty to the company (Craig, 2018). Therefore, access to quality information is
essential for transparency to be ensured and effective in the organization's strategy (Albu &
Flyverbom, 2019).

When dealing with strategy, Hamel and Prahalad (1989) found that a long-term vision
shared throughout the organization was significant for generating the internal drive and passion
to stimulate innovation and change. In this sense, in their study of "visionary companies™ that
outperformed their competitors over long periods, Collins and Porras (1994) found that profit
maximization was not the main driving force of these organizations.

Instead, Shrivastava (1995) describes that these companies had core values and cultures
and a sense of purpose beyond the economic bottom line, so that an organization's sustainability
initiatives and its corporate strategy should be closely intertwined rather than separate programs
that are managed independently of each other.

With regard to organizational culture refers to the ideologies, values, laws, and daily
rituals that are verifiable in an organization; the strategy factor for supply chains can be
understood as an intentional model of organizations that seeks to generate competitive
advantages throughout the network through the delivery of superior value to the end customer
and based on collaborative relationships (Harland, Lamming & Cousins, 1999), as further
support for the role of corporate culture in sustainability.

Carter and Jennings (2004) found a significant relationship between environmentally
and socially responsible purchasing activities and an organizational culture that considers the
well-being of others that is fair and supportive. Furthermore, organizations that become
sustainable enterprises do not just overlap sustainability initiatives with corporate strategies;
through this, these organizations also have (or have changed) their corporate cultures and
mindsets (Savitz and Weber, 2006).

Typically, Seuring and Mdiller (2008) point out that SSCM is the management of
materials, information, and capital flows, as well as cooperation between companies along the
supply chain, with the goals of all three dimensions of sustainable development. In the light of

the factors presented by Carter and Rogers, it can be added that SSCM is:
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“The strategic, transparent integration and achievement of an organization’s social,
environmental, and economic goals in the systemic coordination of key inter-
organizational business processes for improving the long-term economic performance
of the individual company and its supply chains” (Carter & Rogers, 2008, p.368).

In fact, when combined with economic objectives to develop a long-term strategy,
SSCM can actually provide access to the highest level of organizational performance (Carter &
Rogers, 2008). Pagell and Zhaohui (2009) argue that companies should make profits over time
while performing well in all aspects of the triple bottom line.

Based on these prominent and complementary definitions of supply chain management
and our review of the sustainability literature, we define SSCM as the strategic, transparent
integration and achievement of an organization's social, environmental, and economic goals in
the systemic coordination of key intra-organizational business processes, to improve the long-
term economic performance of the individual company and its supply chains.

The figure below illustrates this reality by means of a Venn diagram, which aims to
demonstrate the value of the interconnection between social performance, economic
performance, and environmental performance in achieving sustainability, integrating the

principles detailed above, as shown in the table above.
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Carter and Rogers (2008) propose a model in which there is a systemic coordination of
key intra-organizational business processes that are applied to the chain, guided by four
important factors, namely risk management, transparency, strategy, and culture. In this way,
sustainable supply chain management is the strategic and transparent integration and execution
of an organization's social, environmental, and economic objectives in the systemic
coordination of key intra-organizational business processes to improve the long-term economic
performance of a company and its supply chain.

In this context, Pagell and Wu (2009, p. 08) add that "the sustainable supply chain
should therefore consider good performance in both the traditional measures of gains and losses,
as well as the expanded conceptualization of performance with the inclusion of social and
environmental dimensions.” Continuing to explain the theoretical framework, Faisal (2010)
presented an approach to effectively adapting sustainable practices to a supply chain, analyzing
the dynamics between various facilitators that help transform a supply chain into a truly
sustainable entity so that such practices could lead to improvements in the development of the
chain's processes.

When dealing with sustainable practices, it is essential to highlight their breadth and
how they interrelate with each other so that in order to promote improvements in a given sector,
it is necessary to develop a group of sustainable practices to effectively make up the group of
sustainable practices that make up the integration with the other pillars of the chain. This

division can be seen in Figure 4 below.
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Figure 4. Dimensions of sustainable practices
Source: Elaborated by the author (2023).
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Companies have long been asked to address social and environmental issues along their
supply chains in a responsible way, but it is unclear how companies can benefit from such an
expensive change at the expense of efficiency gains. In light of this, Johnson and Templar
(2011) point out that "cash generation and asset efficiency” has been considered as an
alternative measure to obtain results consistent with achieving sustainability.

In addition, sustainability in the supply chain must cover the entire supply network
demanded by the activity, requiring changes and improvements so that there are inspection and
monitoring actions in the processes that make up the activity. In addition, it can include
everything from the purchasing function (Miemczyk et al., 2012) to the other layers related to
suppliers (Gimenez & Tachizawa, 2012), which are part of the supply chain; linked to this are
aspects of sustainability performance throughout the supply chain.

Ashby et al. (2012) and Taticchi et al. (2013) point out that there is evidence for
achieving sustainable performance and that in order to do so, some aspects and practices in the
supply chain may have to be changed in order to allow processes to be managed in a different
way.

Considering the above, Beske, Land and Seuring (2013) point out that, in the case of the
food chain, food safety is a concern for almost all consumers; governments are closely watching
the practices and products of companies in the food industry. Secondly, environmental issues
such as deforestation or social problems such as fair wages for farmers, which are often reported
by government agencies or non-governmental organizations, highlight how concerns and their
effects within a supply chain should be managed.

In this framework, Piercy and Rich (2015) point out that lean operations have the
potential to produce sustainability improvements, including an advantage in the working
conditions of focal companies, in the workplace of suppliers and in the community. In addition,
Das (2017) points out that traditionally, most operations and supply chain managers are simply
concerned with the economic objectives of an organization and do not feel motivated enough
to pay the necessary attention to the environmental and social issues faced by an organization.

The author also points out that contemporary developments in the business environment
since the last decade indicate that the mere pursuit of economic motives is not a good decision-
making alternative for an organization from the point of view of long-term sustainability and
profitability. This is because the organization's actions have caused irreversible damage to the

ecosystem and failed to guarantee safety, security, a living wage, healthcare, better working
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conditions for employees, and better living conditions for the surrounding community and
society in general.

For Paulraj et al. (2017), the moral motivation for SSCM is intrinsic motivation, in
which companies practice SSCM not so much to avoid external pressures, but because of the
value systems of managers and employees. Following this strand, Das (2017) proposes an
SSCM scale that includes the elements of SSCM practices and performance, covering all three
dimensions of sustainability; in this way, the author points out that the boundary of the SSCM
domain could be expanded even further by incorporating several important elements, such as:

e Mitigating the risk of supply interruptions due to a reduced supplier base;

e Managing risks from NGOs, competitors, etc;

e The practice of reuse and recycling and recycling efficiency;

e Innovation for sustainability and,;

e Technology as an enabler of sustainability.

Das (2017) conceptualized and developed a scale to measure the sustainability practices
adopted by a company and its performance in the environmental, social, operational and
competitiveness dimensions. The author points out that Sustainable Supply Chain Management
(SSCM) combines the objectives of CSR in addition to Green Supply Chain Management
(GSCM) practices, which in turn helps organizations achieve their economic, environmental,
and social objectives at a micro level and ultimately improve the image of companies in the
eyes of stakeholders.

The aforementioned concept is based on measuring different elements that may or may
not be exercised by the companies investigated in this study, being adapted into five groups of
practices and five groups of organizational performance measures according to the practices

arising from their activity, as highlighted in Table 5 below.

Table 5: Sustainability Practices in Supply Chain Management

SUSTAINABILITY PRACTICES IN SUPPLY CHAIN MANAGEMENT

EMP 1 | Environmental management practices are structured under the terms of 1SO
14001 certification.

EMP 2 | Project/design specifications are provided to suppliers regarding
Environmental environmental compliance per item purchased.

IF\)/Iana}gemeEn;AP EMP 3 | Suppliers are required to establish environmental management systems
ractices ( ) and/or obtain 1SO 14001 certification.

EMP 4 | Customers' environmental concerns are addressed by establishing eco-
friendly product design and distribution.
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EMP5 | Products have been designed to consume less raw materials and energy in
production.
OP1 The Just-in-Time inventory control technique is followed consistently to
maintain inventory and minimize costs.
Operational 0oP2 Lean production is adopted, and we seek to minimize costs in all actions.
Practices (OP)
OP3 Economies of scale are achieved in the transportation of incoming inputs and
raw materials and outgoing finished products.
SCM1 The production plan is updated according to customer needs and these
demands are shared with suppliers
Supply Chain ["'scmz2 The organization responds quickly to customer needs by maintaining
Management adequate stock
(SCM)
SCM3 Suppliers are quickly informed of future customer requirements
SIPE1 The safety measures adopted by the organization are advanced and reduce the
risk of accidents
SIPE2 The organization provides a positive and healthy working environment for
employees
Social  Inclusion [ SIPE3 | The use of enslaved, forced or child labor is not permitted in the organization
Practices for
Employees (SIPE)
SIPE4 Wages and benefits paid to employees are sufficient to cover their basic needs
SIPES Employees are entitled to vacation, social security, health and other benefits
SIPC1 Employment and business opportunities are provided to the local community
Social Inclusion | SIpC2 | Medical assistance is provided to the local community
Practices for _the SIPC3 Primary education units are provided for the people around the organization

Community (SIPC)

Performance Measures for Sustainability Practices in Supply Chain Management

CPM1 Improved service levels with equal or less stock
CPM2 Improved product and service quality
CPM3 Improved use of the organization's capacity/productivity
Competitiveness CPM4 Ard\(/janiet in C?mnﬁ)e:ltlve advantages in terms of offering differentiated
Performance products to customers
Measure (CPM) CPM5 | Retention of the customer base
CPM6 Greater opportunities for the company to reach and win new customers
CPM7 Improved company image by being considered "green" (environmentally
responsible)
EPM1 Reduction in effluent treatment and discharge costs
. EPM2 Reduced discharge of toxic waste (solid, liquid or gaseous)
Environmental
Performance EPM3 Reduction in the frequency of environmental accidents
Measure (EPM) EPM4 | Reduction in the frequency of accidents in the operational sector
EPM5 Protection of local biodiversity
Operational OPM1 Lower production costs
Performance OPM2 Reduced energy consumption
Measure (OPM) OPM3 | Improved efficiency of inbound logistics (inputs/raw materials)
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OPM4 Improved efficiency of outbound logistics (of finished products)
ESPRM | Reduction in the inequality of remuneration and other benefits paid to
1 employees of the same hierarchical level
Employee-Centered | ESPRM | Reducing differences in allowable compensation packages (salaries +
Social Performance | 2 benefits) paid to employees of different hierarchical levels
M ESPRM - — - - -
easure (ES ) ESPRM | Improving the organization's working environment and boosting employee
3 morale
CSPRM | Improving the company's image by being responsible to the community
1
. CSPRM | Improved opportunities for the local community in terms of jobs and business
Community- 2 enerated by the organization
Centered Social g Y g
Performance : - -
Measure (CSPRM) gSPRM Improved education levels for people in the surrounding area
CSPRM | Increased time people are free from illness due to the improved health
4 services offered by the organization

Source: Adapted from DAS (2017).

In a subsequent study, Das (2018) explains that, in the current scenario, some

organizations meet the needs of the surrounding community and wider stakeholders by

practicing CSR, while others try to minimize their negative environmental impact by adopting

internal policies, such as 1SO 14001, or implementing Green Supply Chain Management

(GSCM) practices.

Having developed the theoretical framework, it is possible to understand the concepts

and theoretical elements highlighted in the literature, which describe the key elements that allow

the supply chain to be analyzed from a sustainability perspective. The table shows the main

variables found in the literature, which can be used as a basis for analyzing sustainable practices

in supply chains.

Table 6: Summary of Sustainability Variables in Supply Chains

Tripod Variable Description Authors
Environmental | Respect for Inventory levels, organizational Stevens (1989),
natural limits by boundaries, customer focus, supply chain Ayers, and
making the best costs, planning, visibility and demand Malmberg (2002)
use of raw orientation, strategic focus, partnership Lockamy and
materials and and collaboration, responsiveness, McCormack
avoiding waste. information technology, and information (2004), Hong;
sharing and control systems. Zhang; Ding,
(2017).
Maintenance of Inventory levels, organizational Daozhi et al.
natural resource boundaries, customer focus, supply chain (2006)
stocks costs, planning, visibility and demand
orientation, strategic focus, partnership
and collaboration, responsiveness,
information technology and control, and
information sharing systems.




Dynamic
capacities
involved in the
extractive process

They state that managing a supply chain is
a challenging task and that it is much
easier to write definitions about these
processes than to implement them. [...]
reinforce that dynamic capabilities,
therefore, are the organizational and
strategic routines by which companies
achieve new resource configurations.

PMG (2007)

Social Adoption of some organizations meet the needs of the Oliveira (2009),
social and surrounding community and wider Das (2017)
corporate stakeholders by practicing Corporate
responsibility Social Responsibility
practices
Adoption of The strategy factor for supply chains seeks | Hamel and
integrative and to generate competitive advantages Prahalad (1989),
collaborative throughout the network by delivering Shrivastava
strategies superior value to the end customer based (1995), Harland,

on collaborative relationships. Lamming, and
Cousins (1999),
Savitz and Weber
(2006)
Transparency and | Transparency includes not just reporting to | Hart (1995), Craig
fairness stakeholders but also actively involving (2018), Albu, and
stakeholders and using their comments and | Flyverbom (2019)
contributions to ensure buy-in and improve
supply chain processes.

Economic Operational flow | Logistics comes in as a process of Lambert (1993),

management planning, implementing, and controlling Cooper, et al.,
the flow, ensuring the efficient storage of (1997), Lambert,
raw materials, in-process inventory, Stock, and Ellram
finished products, services, and related (1998), Ching
information, from the point of origin to the | (2002)
point of consumption.

Innovation in It allowed operational efficiency to be Kannan and Tan,

production gained through the development of total (2005). Dyer and

processes quality management (TQM), just in time Hatch (2006)
(JIT) based on the Japanese industrial
model.

Long-term It involves two or more companies in a La Londe and

partnerships

supply chain entering into a long-term
agreement.

Masters (1994)
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Source: Elaborated by the author (2023).

2.4 TIMBER SUPPLY CHAIN

The wood supply chain is made up of all the operations and activities related to the
supply of products made from wood and is represented from its base, characterized by seedling
production and reforestation activities, and ending with the processing and industrialization of
this commodity.

According to Noce et al. (2005), the wood industry has for many years contributed to
internal development and the growth of Brazil's GDP by collecting taxes and creating jobs that
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have made it possible to improve the country's structure and balance of trade through the
exploitation and processing of wood. Logging has also played a key role in the urban
development of the regions around the areas exploited by logging activities.

Even in the face of the expectations created in relation to the growth of logging activity
and the significance it has achieved in the economic sector, these actions have gone against the
grain from an ecological, environmental, and social point of view.

Souza et al. (2005) point out that accelerated economic growth without effective
controls can lead to the deforestation of forests, the exhaustion of mineral reserves, and the
extinction of certain species of fish, highlighting open-air activities such as timber industries or
even agricultural activities that tend to occupy vast areas of land where forests once stood.

In this context, the forestry production process can be divided into three main phases:

The first phase, according to Yuba (2005), can be considered to refer to the process of
intensive forestry with the use of exotic species, with Eucalyptus spp and Pinus spp being the
most widely used for planting in Brazilian forests. Thus, the process of forest plantations is
chosen in order to obtain an increase in productivity per unit area, with the aim of obtaining a
reduction in the area set aside for planting in the shortest possible time, as demonstrated in the
study by Edgar (1978).

The study describes that the forestry production process involves the selection of
species, soil preparation with the use of fertilizers, pest and insect control, as well as the correct
use of water, soil maintenance, and the controlled use of pesticides. Opie, Curtin and Incoll
(1978, p. 180) describe the management stage as "a set of treatments applied to a forest during
a rotation," which are considered fundamental for the tree's growth phase until it reaches the
felling stage.

The second stage is harvesting; it involves sectioning the tree in its lower portion using
manual or automatic tools, with or without motorization, followed by delimbing the log and
cutting it into standard lengths in order to enable its transportation or facilitate the handling and
movement of the pieces (Gongalves, 2000, p.100).

The next stage involves processing the wood to turn it into by-products, such as
firewood, chips, briquettes, or even for the splitting process. This process is an efficient way of
optimizing the process of sawing and processing raw logs (Leite, 1994).

The third phase is distribution and consumption, which generally consists of the
logistics and distribution of this raw material as a source of supply for industry and can already
be characterized as commodities and their derivatives (Santos, 2008). In order to manage these

resources from the point of view of the activities related to wood supply, logistics is seen as an
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activity that aims to supply the consumer unit, at the right time and place, with quality and at a
low cost, through planning, execution and control processes.

In this context, the wood supply chain is defined by a logical system that seeks to
achieve efficiency in the production process; in addition, its process requires the involvement
of other players who work on the other fronts of the production process. The wood
transformation process goes through all the stages mentioned above until it reaches its final
form, which is commonly used by industries or even the end user; however, in order to ensure
that there is a balance in this chain, it is necessary to identify how these links relate to each
other and which factors are crucial for each of them, in order to guarantee the use of
sustainability in this chain.

The Brazilian Forestry Service (SFB) has demonstrated, in its study published in 2007,
based on the advances and prospects for Amazon forest conservation, evidence that already
indicated that the actions of this phenomenon did not take into account the real impacts caused
by the activity, as well as noting that the start of logging in the region did not take place
according to sustainability standards.

Given this context, Costa (2008) points out that, before promoting continuous economic
growth, it is necessary to take certain precautions to protect the integrity of the environment,
respecting its limits, in order to avoid the irreversible loss of substances or the content of the
most diverse biological systems on which we depend. Furthermore, it should be noted that
competitive advantage is greater in supply chains based on long-term relationships (Fynes et
al., 2008)

Along with the value of the product comes the environmental and social burden incurred
during the different stages of production. What justifies this growth in the exploitation of the
timber market is the high level of urbanization in small districts, driven by the rural exodus;
however, it should be noted that, in the same period, there were already projections regarding
the export of this raw material, as mentioned by Macpherson et al. (2009).

It is also noteworthy that the extraction of Roundwood increased significantly during
the industrial period, given the movement that contributed to the increase in the country's Gross
Domestic Product (GDP). According to Pereira et al. (2010), the increases in annual wood
consumption were due to the growth in the number of timber industries driven by the energy
and pulp sectors, which, during this period, pointed to a scenario of continuous growth in this
sector.

According to Paivinen et al. (2012), given the set of processes through which forest

resources are converted into products and services, each process is considered a basic element
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in the analysis of the forest supply chain. In view of the various diversification possibilities
arising from timber resources, Figure 5 below illustrates the various possibilities that describe
the consumption cycle and destination of reforested timber, as well as the activities for which
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Figure 5. Production chain in the planted tree sector
Source: 1ba/ Pdyry (2018).

Only companies with sustainability as a core value seem to make an extra effort to
transform their supply chain, or at least part of it, into a sustainable supply chain and thus use
this "opportunity-driven” strategy (Windolph et al., 2013, p. 214).

In this sense, Lopes (2018) points out that, given the intensification of logging, which
took place from the 1980s onwards, regional development can be seen as a result of this activity,
such as the installation of sawmills along highways and small communities of workers around
them. This, according to the author, would justify these improvements, which, in fact, occurred
because they were associated with the movement to reduce the costs of transporting this raw

material.
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2.4.1 Characterizing the context of the timber sector in the western region of Parana

The western region of the state of Parand is composed of three micro-regions: Foz do
Iguacu, Toledo, and Cascavel, which are subdivided by the districts that make up the micro-

regions of each municipality. (Figure 6).

Municipalities by micro-region

16 - Assis Chateaubriand 40 - Diamante D' Oeste 38 - Entre Rios do Oeste
14 - Formosa do Oeste - Guaira 13 - Iracema do Oeste

15 - Jesuitas 36 - Marechal Candido Rondon 17 - Maripa

21 - Mercedes 23 - Nova Santa Rosa 34 - Quro Verde do Oeste
37 - Pato Bragado 22 - Quatro Pontes 39 - Santa Helena

35 - S30 José das Palmeiras - Palotina 33 - S30 Pedro do Iguagu
19 - Terra Roxa 24 - Toledo 11 - Tupdssi

08 - Anahy 27 - Boa Vista da Aparecida 06 - Braganey

10 - Cafelandia 05 - Campo Bonito 28 - Capitdo Lednidas Marques
25 - Cascavel 03 - Catanduvas 09 - Corbélia

01 - Diamante do Sul 02 - Guaraniagu 04 - Ibema

07 - lguatu 30 - Uindoeste 12 - Nova Aurora

29 - Santa Licia 31 - Santa Tereza do Oeste 26 - Trés Barras do Parand

32 - Céu Azul 50 - Foz do Iguagu 47 - Italpulandia

43 - Matelandia 45 - Medianeira 46 - Missal

42 - Ramilandia 49 - Santa Terezinha de Itaipu 48 - S30 Miguel do lguagu

44 - Serrandpolis do Iguagu - Vera Cruz do Oeste

Micro-region

Figure 6. Representation of the municipalities in the Western Region of Parana
Source: Elaborated by the author (2023).

This region was very important to the timber industry from the 19th century onwards
because, according to Lavalle (1981), there was an extensive Araucaria Angustifolia forest in
Parana, which made logging one of the most important activities in the region. At the start of
logging, due to the lack of infrastructure, timber was harvested in coastal areas because of the
difficulty in connecting the coast, such as the ports of Paranagua and Antonina and the river
port of Foz do Iguacu, to the plateau, where the Araucaria forests were located.

According to the Department of Rural Economy of Parand, the main activity in the
western region is livestock farming, which accounts for 60% of its revenue, followed by
agriculture, with 38%, and forestry, with 1%. In addition, the region is considered the main
producer of broiler chickens and pigs for breeding and rearing and stands out in the production
of soybeans, broiler chickens, corn, and bovine milk.

Even so, although the forest still represents little in terms of its performance, it is
possible to identify forestry production as an important adjunct to other supply chains, such as

the use of firewood for drying grain, heating, and poultry litter.
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Nunes et al. (2009) mention that the timber movement in Parana began with the opening
up of trade in Brazil, undergoing constant modernization processes because, given the current
availability of forest resources at the time, such investments were justified as the timber
industries became increasingly competitive, both in the domestic and foreign markets.

In the view of Duda et al. (2010), in the 1990s, the state of Parana already stood out for
having a privileged stock of raw materials and technology for the timber industry; however, in
the face of vast exploitation, this industry had to adapt by migrating to new work fronts.
According to Bittencourt and Oliveira (2009), the last 15 years have seen a restructuring of the
timber industry, which has been fundamental to maintaining and expanding the domestic and
foreign markets, thus promoting development for the country, all due to the opening up of trade.

According to a study published by the Secretariat of Agriculture and Supply of Parana
(SEAB, 2020), in partnership with the Department of Rural Economy (DERAL), it is estimated
that, throughout the state of Parand, there are approximately 4,327 companies operating in the
wood distribution and industrial production sector, of which 1,140 are characterized as
sawmills, representing a 15% share of the volume of companies operating in the same sector
nationwide.

However, according to a study presented by Apre Florestas (2022), it is estimated that
the number of companies operating in the forestry sector could be even higher, representing
around 6,100 companies operating in the entire forestry chain throughout the state of Parana.
The western region of Parana is made up of a total of 138 companies operating in the timber
industry, as found through searches based on an internet browser using filters and
georeferencing data; the number of companies located by region is listed in (Appendix C).

Of this total, 105 companies fall into the second stage of the process, classified as timber
mills and sawmills, and 33 companies fall into the third stage of the production process,
classified as furniture factories, sawmills, and joinery shops (Table 7). However, it is believed
that this number could be even higher if the distribution and final consumption stages of these

resources are taken into account.

Table 7: Classification of companies by region

Companies by region First phase Second phase Third phase

Micro-region Toledo 0 40 18
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Cascavel 0 29 6
Foz do Iguacgu 0 36 9
Totals 0 105 33

Source: Elaborated by the author (2023).

According to Apre's Sector Study (2022), Parana's supply chain, based on Piuns and
Eucalyptus forestry, is the most complete and best represents Brazil's industrial forestry
complex, supplying logs for the pulp, paper, reconstituted panels, plywood, sawn timber, energy
and higher value-added products segments (solid wood flooring, doors and windows, moldings,

among others), as illustrated in Figure 7.
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Figure 7. Schematic model of the forest-based supply chain in the state of Parana
Source: Estudo setorial APRE (2017).

Currently, the timber supply chain in western Parand is responsible for supplying
companies in various segments of the region, guaranteeing the supply of firewood for poultry
farms, grain drying, and woodworking companies, as well as supplying the demands of the
construction industry, among other activities.

It is worth noting that the volume of timber stocks produced in the region is not enough
to meet the demand of the local market in the western region of Parana so the sector is looking
to raise these resources in other regions in order to guarantee its supply. As a result, several
companies have been investing in their own areas for reforestation or working on new fronts in

order to produce wood for their supply.
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2.5 LEGISLATION AND CERTIFICATIONS FOR THE TIMBER INDUSTRY

The definitions governing environmental regulations for the exploitation of Parand's
timber supply chain are governed by State Law 10.066, of 27/07/1992, which established the
State Secretariat for the Environment (SEMA); in addition, there is the Parand Environmental
Institute (IAP), which acts as one of the bodies that releases and supervises timber activity in
the state of Parand, based on the main laws, decrees and regulations, both state and federal,
which provide for the appropriate regulations for activity in this segment.

In addition to Law 10.066/92, other regulations guide activity in this sector. Table 8
below shows the main regulations that outline the environmental practices adopted in the
forestry sector.

Table 8: Main laws, decrees, regulations, and institutional mandates and their content

Main laws, decrees, regulations, Content
and institutional mandates linked
to protection policies in Brazil
Decree-Law 23.793, of 01/23/1934, | It established the so-called protective forests (permanent
Brazil's first Forest Code preservation forests), where clear-cutting is not tolerated. These
are those located at points of fragile environmental balance, such
as the banks of watercourses around springs and hilltops.

Law 6.938, of 31/08/1981 It deals with the definition of pollution. It made it compulsory for
companies or activities that could in any way degrade the
environment to have an environmental license. As a result,
inspection became stricter and the rules stricter for, among other
things, logging activities. Created the National Environmental
System - SISNAMA.

State Law 10.155, of 01/12/1992 It stipulates that natural or legal persons who economically use
forest raw materials are obliged to replenish them.

State Law 11.054, of 11/01/1995 - | In the state of Parand, the Legislative Assembly approved the
Forestry Law of the State of Parana | State Forestry Law, which determined and legislated on the
forest protection regime; education, research, and dissemination
of principles and values related to environmental preservation
issues; reforestation, management, and exploitation of forests;
programs and fees to encourage environmental awareness; and
control and inspection in companies.

Law 11.284, of 02/03/2006 Provides for the management of public forests for sustainable
production; establishes, within the structure of the Ministry of
the Environment, the Brazilian Forest Service - SFB; creates the
National Forest Development Fund - FNDF.

Federal Decree 6.063/2007 Regulates, at the federal level, provisions of Law No. 11.284 of
March 2, 2006, which provides for the management of public
forests for sustainable production.

Law 11.428, of 22/12/2006 Provides for the use and protection of native vegetation in the
Atlantic Forest Biome and other measures.

Federal Law 12.651/2012 Provides for the protection of native vegetation

State Law 11.054/1995 Provides for the State Forestry Law.

Federal Law 12.305/2010 Establishes the national solid waste policy. Amends Law No.

9.605 of February 12, 1998.
Source: Elaborated by the author (2023).
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In addition to these measures, one of the alternatives for supervising and monitoring
activities, with a view to controlling and balancing the timber chain, is the adoption of a
Sustainable Forest Management Plan (SFMP), certified by the internationally recognized FSC
(Forest Stewardship Council) seal.

According to Castro, Fernandes and Carvalho (2012), having the -certification
guarantees that its manufactured products, which use wood in their composition, whether for
packaging or in part of its manufacturing process, can be made with controlled wood from
management plans and harvested using reduced-impact techniques. In this way, according to
the company, they are managed in an environmentally correct, socially fair, and economically
viable way, thus guaranteeing the full adoption of the principles that encompass sustainability.

In addition to the FSC, recent years have seen the introduction of the 1ISO 14000
standard, which has an environmental management system divided into three sections, covering
initial planning, implementation, and evaluation of objectives. This standard basically deals
with the environmental management of the company as a whole, where, from the point of view
of certifications, this proposal was developed with the aim of creating an Environmental
Management System that helps companies to fulfil their responsibilities towards the
environment that permeates the organization within concepts and procedures, without losing
sight of regional characteristics and values.

ISO 14000 standards apply to industrial, extractive, agro-industrial and service
activities, certifying company facilities, production lines and products that meet environmental
quality standards. In this way, ISO 14000 makes some specific requirements that complement
the pillars of sustainability, including:

a) Senior management commitment to environmental management;

b) Development and communication of an environmental policy;

c) Establishment of requirements that are relevant from a legal and regulatory point of
view;

d) Establishment of environmental objectives and targets;

e) Establishing and updating a specific environmental program or programs designed to
achieve the objectives and targets;

f) Implementation of support systems such as training, operational control and
emergency planning;

g) Frequent monitoring and measurement of all operational activities;

h) A procedure for a full audit to review the functioning and suitability of the system.

Alzawawi (2014) points out that several studies claim that companies certified by ISO
14001 are more likely to adopt green practices in supply chain activities, which is considered

an internal facilitator for sustainability. In addition, because it is a resource that is exploited in
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its entirety and does not generate solid waste or special processing, reverse logistics practices
are not adopted, as well as practices aimed at the national solid waste plan.

Along these lines, Beske and Seuring (2014) suggested the adoption of environmental
standards and certifications, such as ISO 14001, by the focal company and its suppliers to
minimize the risk of adverse environmental impact. On the other hand, Oelze (2017) argues
that certification is an invaluable source of organizational learning, which can guide the
company in developing and instilling the right capabilities for responsible supply chain
management.

In light of this, it should be noted that legislations correspond to legal means aimed at
regulating the practices of any economic activity. On this basis, the timber sector uses legal
devices to ensure that harvesting practices meet the requirements determined by the
corresponding regulatory bodies, i.e. compliance with the activity's legal practices.

With regard to certifications, this process stems from the external validation of the
processes adopted by the company, in order to demonstrate to stakeholders that the production
processes employed in this chain follow strict quality criteria, as well as using operational

resources that comply with sustainability guidelines.

2.6 SUSTAINABILITY IN THE TIMBER CHAIN

In light of the above, it can be seen that the exploitation of timber resources has been
fostered by the industrial sector, which exerts strong pressure on the upstream and downstream
sectors.

In this context, the use of sustainable practices in this chain is proving vital for its
balance, ensuring that the volume of wood processed does not exceed the amount of forests
planted in the forestry process, which causes an imbalance in the supply of this chain. Along
these lines, SANTOS; SILVA, (2013) points out that it is necessary to mobilize discussions
aimed at promoting more sustainable production and consumption, proposing the use of forest
management techniques in native forests as a mechanism to prevent predatory logging.

Based on the sustainability guideline, Min and Galle (1997) conducted an empirical
survey of purchasing managers in the United States in relation to green purchasing and found
that the main driving force for green purchasing is a desire to comply with regulations, rather
than environmental monitoring or partnerships; moreover, the effectiveness of green purchasing

also depends on whether the company has centralized or decentralized decision-making.
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It is known that the search for reforested timber is increasing every year, to make up the
stocks of the timber industries, making it possible to operate factories and industries in various
segments, such as pulp and paper; however, it is necessary to think of ways to support this
chain, so that it can be managed in a sustainable way, in order to guarantee the supply of
industries in this sector.

Baldwin & Clark (1999) point out that organizations that focus on individual sustainable
development practices are rarely able to find optimal solutions to sustainable problems in their
supply networks.

Even so, in order to achieve this degree of sustainability, it is necessary to work together
with the main players involved in the chain in order to formulate an action plan capable of
benefiting the entire chain, excluding the possibility of obtaining a raw material from a free
source. This shows that the timber sector is constantly seeking to improve its processes, based
on increasing efficiency per hectare planted.

Investing in projects aimed at ensuring the sustainable development of the timber chain
has been a major challenge over the last few decades, but there is still a lack of projects to help
predict the behavior of this sector over time. According to Amaral (2002), the projects provide
support for communities by providing technical training for community members, support for
product certifications and positioning themselves as a link between companies and
communities, in other words, through this context, joint development can be seen, which favors
the growth and benefit of the entire chain exploited.

Through an analysis carried out in the industrial timber sector during promising periods,
Picoli (2004) points out that, from the outset, unbridled logging was seen as a source of profit
without the need to pay attention to preservation and control practices. This is because, most of
the time, the industrial timber sector manages to reproduce the same extractive practices used
in previous decades, using tropical forests in a predatory way, without respecting the soil,
vegetation, air or water sources, and exploiting the workforce to an unlimited degree.

Cavalcanti (2004) points out that despite all the growth, treating development and the
environment in an integrated manner, the management of natural resources means more
than providing adequate protection for nature and thinking about the management of its
resources on a sectoral basis. The interaction of man as the main protector and manager
of this chain is fundamental, in order to ensure that the practices adopted can be aligned
with the principles of sustainability, protecting resources in order to avoid their
depletion.

The study carried out by the Brazilian Tree Institute (2018) shows how the reforestation

areas of the main species sold in the country are distributed, showing that in Brazil, the total
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reforested area is close to 8 million hectares, distributed among several states that fill the five
regions of Brazil, as shown in Figure 8.

Area de Arvores plantadas por Estado e espéde

Area of planted irees by stalte and species

AR
o Ksen plantada com areeres (ha)
Area of planfed trees fhal

M,
® ® 100,232 39674 5313 14452310
PA

® GIRIEE 171906 o047 11903049
P 224085  EF3TES GGG LT
@ QD TS 23000 E33E
& 1L Q 630,608 6ADD 34000 671307
WT BA NEBA4  S4UEZ 6645 BE07SI
I0OWE  B4EES 03502 S9RE02
TETO90 - n3ze0 300339
o . @ - IZEIE IEED 15000 246441
= = 0 - 21334 - - InzEE
@ . . = 12510 . 7236 W74TE
) 115,564 430 45876 BLETO
Representacdo da o 124.967 anay GO0 1EE3ad

dimensdo da drea plantada S ) ’ . -
Representation of tho “ﬁ!.! B2 - 1335 G186
dirmeansion of pionied areg 3z - - Mz
1BIST - SEM0 74297

B Fucaliplo / Fucalyplus PEnus / Pie B Cutros [ Others

EGEREEZ 1588907 SASEX  TTF3eaM

Figure 8. Map showing the distribution of forest plantations in Brazil, both in
Portuguese and English

Source: 1b4, Industria Brasileira de Arvores (2016).

In this context, the aim was to highlight the various variables that make up a sustainable
supply chain for the timber industry. Among the various topics covered, fundamental elements
related to previous research on the subject and the debate between various authors were
highlighted, exposing their different points, which served as the basis for this work. Below is a
summary table of the sustainability variables in the timber chain, bringing the chapter to a close

and continuing with the research methods.

Table 9: Summary of Sustainability Variables in the Timber Chain

Tripod Variable Description Authors
Environmental Control and The consumption of natural stocks on Philippi (2005), Picoli
preservation of an unsustainable basis consequently (2004)
native species degrades the physical, biological and

social systems, generating conditions
conducive to the occurrence of diseases
and a low guality of life.

Combating illegal | Predatory actions range from the illegal Bittencourt and
exploitation and clearing of forests to unfair economic Oliveira (2009),
management and environmental damage. Carvalho (2012)

practices
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Inadequate
exploitation of
natural resources,
not respecting their
natural limits.

It was noted that the start of logging in
the region did not take place according
to sustainable standards.

SFB (2007)

Social Environmental The transformation of these users of Carvalho (2011), Costa
education and the planet into environmental citizens, (2008), Santos; Silva
behavior based on this same matrix of thought, (2013)
can lead to environmental education as
a synonym for good environmental
behavior.

Confronting the Sustainable development remains Foladori (2002), Lopes
interests of the basically tied to the capitalist market (2016), Santos (2008),
organizations system, without questioning its Pereira et al., (2010),

analyzed regarding misappropriations, which generate Souza (2005)
the use of poverty, social differentiation and
sustainable injustice.
practices.
Professional Supporting communities by providing Gallo (2007),
training technical training for community Elkington (1997);
members, supporting product Werbach (2010)
certifications, and positioning itself as
a link between companies and
communities, in other words, through
this context we can see that joint
development favors the growth and
benefit of the entire exploited chain.
Economic Adoption of The implementation of a sustainability Dias and Barros
sustainable policy in organizations is strongly (2008), Elkington,

practices with a
view to improving
reputation and
market value.

related to their strategic management
(which aims to guarantee long-term
gains), as sustainable practices result in
better product acceptance, innovation
and cost reduction.

Coral (2002) and
Catalisa (2003)

Production
planning driven by
customers, thus

Planning and controlling the flow of
goods, information and resources from
suppliers to the end customer, in order

Ching (2001), Ballou
(2002)

requiring to manage all the relationships between
operational the links in the logistics chain in a
planning. cooperative way, with the aim of
benefiting everyone involved.
The flow The relationships that make up its flow Edgar (1978), Yuba

relationships of the
wood production
process and the
management of

waste in this chain.

are understood as inputs and outputs in
the form of agents, products and
residues (outputs). This process
consists of capturing the input,
planting, cutting and processing the
wood, carrying out the delimbing
process, removing the bark, in the case
of the manufacture of boards and
planks that are destined for industries,
intermediaries, manufacturing
companies and finally reaching the end
customer.

(2005), Opie, Curtin
and Incoll (1978),
Gongalves (2000),

Leite (1992)

Source: Elaborated by the author (2023).
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3 RESEARCH METHOD AND PROCEDURES

This topic presents the research procedures used to conduct this study, in order to meet

the general and specific objectives of this dissertation.

3.1 RESEARCH DESIGN

The research seeks to analyze the sustainability practices of the sustainable timber
supply chain in Western Parang, and the choice of research method is based on the philosophical
essence of the researcher, in which, through the interpretation of the elements found in the work,
it is possible to find results created from their theoretical involvement, in addition to their
respective points of view (Francisconi, 2008; Creswll, 2014).

Thus, this research has a qualitative and descriptive approach, which, according to
Richardson (1999, p. 8), can be defined as "studies that employ a qualitative methodology can
describe the complexity of a given problem, analyze the interaction of certain variables,
understand and classify dynamic processes experienced by social groups”. In addition, a
descriptive study aims to provide aspects and behaviors of a particular organization, using, as
a basis, the applied nature aimed at solving practical problems, seeking to apply scientific
knowledge directly (Beuren et al., 2014).

In order to meet the objectives, we decided to carry out a case study, focusing on the
companies that correspond to the second and third tiers of the timber supply chain in the west
of Parana. Yin (2005) indicate that a qualitative case study produces knowledge in a descriptive,
contextualized and concrete way; thus, the research carried out is defined as a qualitative case
study, in the sense that it seeks to understand and present sustainability practices aimed at the
timber supply chain in the western region of Parana.

The single case study, chosen as the research strategy, was conducted using the research
protocol shown in the table. The use of a research protocol provides more rigorous research,
especially in relation to supply chain management (Seuring, 2008; Yin, 1994).

Table 10: Research protocol

Stage Task Description
st Identifying the layers of the timber supply chain in | The aim is to map the activities
the western region of Parana and contacting them. corresponding to each layer of the
supply chain.
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2nd Survey of sustainability practices and rules for | It seeks to classify the main existing
timber activities in the region. practices in the activity.
3rd Interviews with representatives of the timber supply | It aims to gain access to the reality of
chain. the agents working in this chain.
4th Data coding. The aim is to process and segment the
data collected.
5th Analysis and cross-checking of data between the | The aim is to use the data collected to

literature and the actors interviewed.

describe  the scenario  found,
comparing the data discussed in
theory with the real practices that
exist in this supply chain.

Source: Elaborated by the author (2023).

3.2 DATA COLLECTION

In order to meet the objectives of this research, it was decided to use multiple sources

of data in order to understand the structure of the chain under study and its sustainable practices.

The following techniques were chosen: bibliographical research, semi-structured interviews

and structured interviews.

The purpose of choosing each of these techniques was to gather the data needed to meet

the specific and general objectives, as explained in Table 11 below.

Table 11: Definition of data collection techniques

Specific Objective

Data Collection

Data Analysis

To map the timber supply chain in western
Parana.

Bibliographical research;

To identify the elements linked to the
sustainable timber supply chain from the
literature.

Bibliographical research;
Semi-structured interviews;

To survey the sustainability practices of the
timber supply chain in western Parana.

Bibliographical research;
Semi-structured interviews;

To understand how sustainability practices
occur in the timber supply chain in western
Parana.

Bibliographical research;
Semi-structured interview and
Structured interview.

Content
Analysis

Source: Elaborated by the author (2023).
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3.2.1 Bibliographical research

The research in question used bibliographic data collection in order to support empirical
research, which, according to Gil (2017), provides an advantage for the researcher in obtaining
existing phenomena and perceptions on the subject.

According to Sa-Silva, Almeida and Guindani (2009), bibliographical research can be
perceived with a greater degree of relevance when a researcher uses documents in order to
extract information and content relevant to the work. In this way, the researcher investigates,
examines or even uses appropriate techniques for handling and analyzing them, so that,
following stages and procedures for organizing the information to be categorized, they then
analyze it and, finally, it is possible to draw up syntheses based on the treatment of all the
information previously collected.

In accordance with the specific objectives of this research, validation and scientific
evidence are fundamental when it comes to preparing a new work, and it is possible, by
identifying works already published on the subject, to compare data and information that serves
to support the evolution of the literature.

The construct was based on the work of Das (2017) and was complemented by a
literature review, with contributions from Baldwin and Clark (1999), Cavalcanti, (2004), Carter
and Rogers (2008), Seuring and Mauller (2008), Beske and Seuring (2014), Wang and Dai
(2017), Correia et al. (2017), Laosirihongthong et al. (2020) and Correia et al., (2021).

3.2.2 Semi-structured and structured interviews

The interview can be understood as a technique or tool for carrying out research or
fieldwork, and is used "in the broad sense of verbal communication, and in the narrow sense of
collecting information on a particular scientific topic [...]" (Minayo, 2016, p. 59). This method
of data collection presents itself as a possibility of perceiving the thoughts of others, identifying
relationships that allow the researcher to carry out reworkings, considering new instruments
that are relevant to the historical and social moment in which they are inserted (Souza & Pucci,
2022).

In this way, it can be seen that the interview is the means by which the author can find
out elements to diagnose a problem or effect to be researched, by means of the content shown

by people who are part of the context being analyzed. This gives the author credibility with
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regard to the content collected, which will ultimately guarantee a coherent analysis and
interpretation of the facts pointed out.

In order to meet the proposed objectives, we chose to use interviews organized into two
parts, one semi-structured and one structured. The semi-structured interview was guided by a
script made up of 29 questions, divided into 3 groups, based on the model presented by Das
(2017) and adapted from the theoretical framework (Table 5 and Figure 3), as shown in
Appendix A. The questions were asked leaving the interviewee free to express their ideas on a
given topic or subject and with the aim of guiding the interview along a path that would
contribute to understanding the information.

The interviews were directed at the main players in the chain who had technical and
practical knowledge of the activity carried out by the company and the practices adopted by it.
The companies were selected through a survey of companies in the region that carry out
commercial activities in the timber sector. This selection began with a general search in a
browser, where, with the help of a GPS tool, the search area could be delimited and, using
filters, the type of company for which the study was aimed could be selected.

Subsequently, filters were used to eliminate companies that did not fit the proposed
study, as well as segmenting them according to their size and main activity. According to Sebrae
(2013), companies can be classified as:

Individual Microentrepreneur - Annual turnover up to R$ 81 thousand;
Microenterprise - Annual turnover of up to R$ 360 thousand;

Small Business - Annual turnover between R$ 360 thousand and R$ 4.8 million;
Medium-sized company - Between R$ 16 million and R$ 90 million annually;
Medium-large company - Between R$ 90 million and R$ 300 million annually;
Large - annual turnover above R$ 300 million.

In addition to turnover, Sebrae also classifies companies by the number of employees,

as shown in Table 12 below.

Table 12: Definition of the size of establishments according to the number of employees

Size Trade and Services Industry
Microenterprise Up to 9 employees Up to 19 employees
Small Business 10 to 49 employees 20 to 99 employees

Medium-sized company 50 to 99 employees 100 to 499 employees
Large companies 100 or more employees 500 or more employees

Source: SEBRAE (2013).

The semi-structured interviews were scheduled with the actors by telephone, and there
was the option of conducting them face-to-face or via the Microsoft Teams remote platform,

due to the interviewees' schedules and travel. All the actors who agreed to take part in the
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interview answered the questions remotely at their respective headquarters, which took place
between 15/11/2022 and 28/08/2023; in addition, Table 13 below aims to illustrate the entire

description of the participants who make up this study.

Table 13: Representation of the actors studied based on the number of employees

Company Company Size Interviewee | Interviewee's City Interview
activity identification job title length
A Timber and Small Interviewee 1 | Manager Foz do 46 min 34
sawmills business Iguacu sec.
B Logging, Small Interviewee 2 | Manager Séo Miguel
sawmills and business do Iguagu
processing
C Timber and Small Interviewee 3 | Owner and Medianeira | 47 min 37
sawmills business financial sec.
manager
D Small Interviewee 4 | Manager Cascavel
business
E Logging, Small Interviewee 5 | Manager Séo Miguel | 48 min 48
sawmilling and | business do Iguagu sec.
processing
F Logging, Small Interviewee 6 | Manager Medianeira
sawmilling and | business
processing
G Handicrafts and | Small Interviewee 7 | Manager Encarnacion | 57 min 32
processing business (PY) and Sec.
Foz do
Iguacu
H Manufacturing | Small Interviewee 8 | Manager Foz do 50 min 34
and processing | business Iguacu sec.

Source: Elaborado pelo autor (2023).

It should be noted that the interviewees featured in the survey work in their companies,
and the size of their companies is classified using SEBRAE's definition, based on the number
of employees, as shown in Table 12. In addition, it should be noted that many entrepreneurs
point out that, when it comes to the number of employees indirectly involved in all stages of
the timber supply chain, many of these companies could be classified in the higher size bracket.

To determine the final number of interviews, the Snowball model was used as an
exhaustion method. The validation of information consists of the relationship between the
elements investigated, making it possible to describe and analyze interactions between a defined
set of actors, based on the assumption that those who are united by some interest interact with
each other (Barbosa et al., 2000). Therefore, based on this technique of analysis applied
according to theory, answers can be found that are capable of explaining complex phenomena.

The structured interview had its research instrument (Appendix A) derived from the
studies presented in the theoretical framework, related to the pillars of sustainability, combined

with the study by Das (2017), referring to sustainable supply chain management practices and
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their performance (Table 5). In this way, the research construct was developed in relation to the
practices presented by the author based on his previous studies, with a focus on sustainability
practices in supply chain management.

Das (2017) proposed a model covering five dimensions to measure SSCM practices,
which were adopted from the study by Pagell and Zhaohui (2009), based on supply chain
coordination and trust, supply chain learning, supply chain strategic orientation, supply chain
risk management and supply chain continuity.

In addition, five dimensions, containing 19 items, to measure supply chain dynamic
capabilities were obtained from Zheng (2017), Shin and Aiken (2012), Klassen and Vereecke
(2012), Ramesh (2014), Beske and Seuring (2014), Lin et al. (2015) and Meinlschmidt et al.
(2016), including knowledge acquisition and absorptive capacity, market-oriented perception
capacity, innovation capacity, internal reconstruction capacity and social network relationship
capacity.

The questionnaire applied was derived from Table 5, proposed by Das (2017),
containing 3 blocks, with a total of 40 questions on a 5-point Likert scale, as shown in
(Appendix B). The aim was to assess the practices most in line with the reality of each company
analyzed; the instrument was applied to those responsible for the companies analyzed based on

their perceptions of each topic questioned.

3.3 DATA ANALYSIS

The data was analyzed through content verification and validation, subdivided into the
stages of pre-analysis, coding, treatment and interpretation of the results according to the
content presented by the respondents, characterizing the research through content analysis.
According to Bardin (1977, p. 42), Content Analysis can be defined and represented as a set of
communication analysis techniques aimed at obtaining, through systematic and objective
procedures for describing the content of messages, indicators (quantitative or not) that allow
the inference of knowledge relating to the conditions of production/reception (inferred
variables) of these messages.

This technique seeks to demonstrate how sustainability practices are proving relevant to

the organizational context, as well as to the wood supply chain.
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The first step in the analysis was to transcribe the data collected through the semi-
structured interviews, using Google Forms to tabulate the data and Google Docs to transcribe
the interviews; after transcribing the data, coding was determined according to each group of
analyses in order to observe the results in line with the triangulation of each group of questions.
This later allowed the analysis and interpretation of this information to be aimed at explaining
or understanding the meaning of the content described and analyzed.

For the questions in the questionnaire (Appendix B), a descriptive statistical analysis
was carried out using the Google Sheets tool based on the answers obtained for each of the
questions developed using the Likert scale concept, and the results were then calculated through
on the analysis of the answers collected. This was done by considering the relevance indices
presented by the interviewees through their perceptions, based on the context of their activities.

The data collected in the semi-structured and structured interviews, as well as the
documents used, allowed us to understand the context of the timber supply chain in the west of

Parand, contributing to meeting the proposed objectives.
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4 RESULTS

Next, the companies taking part in this research are presented, contextualizing their
operational history, as well as the activities carried out according to each link in the supply
chain.

This chapter presents and analyzes the data collected using the tools described in the
methodology, with the aim of answering the proposed problem. To this end, the analysis is
divided into sub-chapters, which cover the characterization of the links in the supply chain, the
identification of the company's main activity and the products and services generated for the
market, as well as the authors' vision of these practices for the region.

Company A

Characterized as a family business, company "A" was founded in 1978 and is based in
Foz do Iguacgu. From the outset, its main activity was in the timber industry; over time, it was
able to expand its activities to include the production of doors, windows, hinges and others. The
company works with various types of wood, but it has been specializing in reforested wood,
investing in green areas and expanding its structures. In this way, it aims to meet the needs of
the growing market, since this volume of reforested material now accounts for around 70 to 80

percent of the company's total turnover.

Company B

Consolidated in April 2021 and headquartered in Sdo Miguel do Iguacu, the company
works exclusively in the processing and sale of treated wood, such as pine and eucalyptus; the
choice to work with raw materials of reforested origin was due to the fact that no environmental
license was required to operate. The raw material used is acquired in the regions of Parana and
Santa Catarina, and the company adopts a treatment process for these materials in order to
guarantee greater durability for this material; the interviewee describes that the treated raw
material is destined for civil construction, since the material treatment process does not allow

these materials to be used for burning or crushing.
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Company C

The company analyzed is located in the municipality of Medianeira; it works with the
collection and processing of wood in general to be transformed into firewood, planks, rafters
and the like. The company works with reforested material, such as pine and eucalyptus, since
it does not need forestry permits to operate in this segment. As such, the company works to
order, i.e. it doesn't have large stocks, as it considers itself a small company. The entrepreneur
mentions that he chose to exploit reforested resources because he disagreed with the
exploitation of native forest areas, pointing out the damage caused by the unbridled exploitation
of various native species during the process of colonizing the municipality.

Company D

Company D is made up of a group of 3 companies located in the city of Cascavel, which
carry out different activities within the wood supply chain; the entrepreneur points out that his
companies operate in the door manufacturing, autoclave wood treatment and wood industry
sectors. The group of companies is family-run, working on various fronts, with the aim of
scaling up the operation, thus achieving greater process efficiency, cost reduction and
productivity gains. The interviewee mentions that the timber resource can be easily diversified,
so that full use can be made of this resource; even the waste from the production process can

be used in other industrial activities, such as burning and heat sources.

Company E

Operating since August 2008, with headquarters in Sdo Miguel do Iguacu, after being
reacquired by a group of entrepreneurs, the company began its activities only by providing
sawmill services. Over the years, when it acquired a suitable structure, it began to process and
sell exotic species, thus adapting the plant's operational process. Currently, the company's key
activity consists of sawing and selling Pinus and Eucalyptus, as well as providing sawmilling
services on presentation of ownership documentation and authorization from environmental

agencies such as Ibama and IAP.
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Company F

Company F is a small business specializing in handmade carpentry, making doors,
windows, tables and other items from wood sourced from reforestation and demolition timber.
The owner points out that he chose this business model because of the major crises that affected
the family business, which had a large company in the region, founded in 1959. The company
employed around 50 people and had an average production flow of 400 to 1000 cubic meters
of sawn timber per month. However, due to the high level of defaults, the entrepreneur felt
forced to switch businesses; currently, the company operates exclusively by providing services,
which, according to the entrepreneur, allows him to increase his financial gain, since the

company doesn't have to invest in stocks, large machinery or even losses of raw materials.

Company G

The company is characterized as family-owned and is in its third generation of loggers,
so that, in view of the break-up processes generated by family successions, the company under
study was formed, operating in the reforested wood sector. This company operates mainly with
Pinus and Eucalyptus, producing sawn timber, high-end residential doors, Finger Joint, WPC
and others, which are destined for the domestic and export markets. The entrepreneur mentions
that such a structure can be formed in the face of international demands regarding the quality
of the product marketed and product traceability, investing heavily in the adoption of

sustainable practices in order to obtain the international sustainability seal, the FSC.

Company H

The company in question can be characterized as an arm of the company "G", operating
in the import, marketing, installation and maintenance of residential doors manufactured by
company G. This company was founded in 2011, with its main focus being the sale of made-
to-measure doors, so that it operates exclusively in the field of doors produced from reforested
wood and recycled material, such as PET bottles, encouraged by the strong demand from the
construction market, which lacked specific products for each project that had specific

characteristics, being resistant, durable and of quality.
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4.1 CHARACTERIZATION OF THE LINKS IN THE CHAIN

According to the searches carried out and the compilation of the data found in the
survey, two main groups related to timber activity were identified, characterizing the second
layer of the chain. This sector focuses on sawmilling activities and the transformation of raw
wood into first layer wood products, such as boards, beams and their by-products.

The other group, on the other hand, is characterized by the third layer and stands out for
the process of industrializing this material, adding technological and industrial resources, so
that it is possible, through the transformation process, to use wood inputs to make a final
product, such as furniture, handicrafts and other articles of forest origin, which, as a result of
the manufacturing process, result in goods with a quality and finish superior to the raw material,
as highlighted in Figure 9 below.

CHARACTERIZATION OF THE WOOD
SUPPLY CHAIN IN WESTERN PARANA
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Figure 9. Characterization of the Wood Supply Chain in Western Parana
Source: Elaborated by the author (2023).

During the interviews, it was asked whether any of the companies were active in the
first phase of the supply chain, whether they were engaged in reforestation or forestry; however,
no companies were found that were active in the first layer of the chain in the region, as shown

in Figure 9.
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4.2 RESULTS DEMONSTRATION

The selected research instrument was used to get to know the reality of the members of
the supply chain selected, with a view to understanding the characteristics of the sector, as well
as its challenges. The objective of the interview is to characterize the reality presented by the
interviewees, so that, through this method, it is possible to identify the main points that may be
related to sustainability practices in the timber sector.

4.2.1 Description and analysis of the semi-structured interview - characterization of the

timber supply chain in western Parana and sustainability

This chapter aims to determine the results found from the interviews carried out and the
elements addressed by the respondents at the time of the interview, in such a way that the results
set out in the chapter are based on the individual reality existing in the activity of each of the

interviewees.

4.2.1.1 Availability of reforested resources in the region

Company A's representative said that in the past, it was easier to access forestry inputs
in the western region of Parand, with the main source of access to raw inputs being the import
of raw wood from the triple border countries. However, the businessman points out that, over
time, the process of importing wood has become unfeasible, given the greater rigor in the
process of importing this input by customs agencies.

When asked about the supply and volume of wood resources from reforested sources to
supply the western region of Parand, interviewee 1 pointed out that reforestation activity is more
intense in the south of the country, thus favoring access and competitiveness with the choice of
this crop.

Company B points out that Pinus is a species with little availability of forests in the
region, unlike Eucalyptus, which is characterized by a species with a greater volume of
cultivation in the region, given its great versatility and adaptability to the region's soil. The
businessman points out that one of the main challenges for the timber sector is the rising price
of wood in the region, so that it is necessary to source these inputs from increasingly distant

regions.
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Interviewee 2 points out that the volume of timber inputs produced in the region is not
abundant, so that it is possible to supply all those who need the input for their activities,
especially when it comes to grain storage and poultry farming. These are sectors that require a
high volume of firewood to guarantee their production, but the sharp rises in the prices of this
commodity affect the daily lives of timber companies, as well as these producers.

Company B points out that Eucalyptus is a species that does not allow for good grain
production in its surroundings, due to the shade generated by its trees; therefore, it can be seen
that many rural producers, when felling and selling these inputs, choose not to reforest the areas
previously cultivated with timber resources, thus migrating to farming activities in view of the
greater productive viability of this resource.

Company D points out that, faced with the various ups and downs of the timber market,
the strategy it has found for the operational viability of its business is characterized by
negotiation between producers in Santa Catarina, who carry out monthly negotiations
determining the monthly volume to supply all the group’s companies: "this has been outsourced
for a long time, right, so we don't do this part, our process starts with the logs in the yard". The
entrepreneur points out that he opted for this operation because of the seasonal nature of the
products on offer in the region and because, in many cases, it wasn't economically viable for
his business.

Company E says that it buys Eucalyptus logs directly from rural producers, since, as it
is reforested wood, there are no legal documentation requirements for exploiting this resource.
In addition, those responsible for the company point out that they choose to buy these inputs
from rural producers, with a view to the mutual development of the region, since the district's
economy is basically driven by agriculture, and in many cases it is common for them to pay for
part of the forest resource collected on the property, which is used for wood for furnaces and
poultry on these properties.

Company G points out that it mainly processes reforested Pinus and Eucalyptus wood,
but may occasionally work with other species if there is a specific contract or request to fulfill.
This is because the choice of reforested wood came about because of the intense control of
native woods, which led entrepreneurs to add reforested wood to their production process.

The entrepreneur points out that one of the ways to get around the challenges of sourcing
reforested raw materials in the region was to set up his factory in Paraguay, where the greater
availability of reforested resources and more flexible rules for his business enabled him to

operate more efficiently, turning to the industrialization of this raw material.
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4.2.1.2 Relationship with suppliers

The relationship between suppliers consists of negotiating and guaranteeing supplies for
companies in the region, so that, through planning, efficient production control can be
developed and the supply of subsequent layers of the supply chain can be guaranteed.

With regard to the relationship between suppliers, company A believes that many of its
suppliers have been working together with the company for many years, so that there is a fairly
consolidated relationship and working method between the parties. For the entrepreneur, this is
considered a fundamental point, given the impossibility of making constant visits to the
extraction areas where his suppliers are located, given the great distances and travel time.

The entrepreneur points out that access to reforested wood in the region requires greater
commitment, since in most cases this activity is concentrated on obtaining raw materials from
small producers, which generates a constant flow of negotiations (Interviewee 1).

Company B, on the other hand, points out that its operation can be characterized by two
systems of relationships between suppliers, one of which is through contracts, in which its
suppliers produce a specific type of input, which already has its characteristics predetermined,
and are then delivered to its client.

The other type of relationship is negotiated between owners of plots with forest reserves,
where Eucalyptus areas are very common in the region; in this case, the company points out
that, for each negotiation, there must be a prior analysis of the quality and viability of the input,
as well as checking that certain technical criteria are met that are considered fundamental for
subsequent marketing:

Always before we buy or close a deal, we go to see the areas because we work to a
quality standard, so the strut depends on having a standard, it has to be straight, it has to
be at least 6 to 8 centimeters thick, it has to be Eucalyptus that can't be dry, so we study
everything that can be done and analyze whether it's worth it or not, because it's a reserve
area where you can't take it, so we evaluate all of this. (Interviewee 2)

Company C points out that its means of contacting suppliers in the region is informal
and is carried out through visits to the property, searching for offers on social networks or
websites. The entrepreneur points out that, when possible interested parties are identified, he
visits the site and points out all the terms of the extraction process, after which the amounts and
frequency of the volume removed are determined.

As for company D, the entrepreneur points out that, in certain regions, there are even
strict rules regarding the extraction of reforested timber, since many forest reserves have

adopted international criteria to obtain these resources, as the interviewee points out.



76

These people who extract the wood in the forest are obliged to follow strict rules, you

know, because the companies that own the big forests in Brazil today are generally in

the hands of foreigners, right, and they have some very strict rules, like the truck can't
go inthere if it's dripping with oil, the whole safety thing, there's a lot of it, it's something

very specific, and these are very strict rules that they have to follow. (Interviewee 4)

In this case, Interviewee 4 mentions that, in order to achieve operational efficiency, they
have opted to outsource the process of acquiring and collecting raw materials, having
agreements that guarantee a minimum volume of wood resources in the yard of their industries,
which are then treated and processed according to the purpose for which they will be used.

Company E adds that "here in our region there is no company that works with
reforestation” (Interviewee 5); in this case, a lot of wood ends up coming from other regions of
the state, especially wood that requires a specific measure for processing.

Interviewee 5 mentions that his industry is basically supplied by acquiring its raw
materials from rural producers. In many cases, these are old species of Eucalyptus that were
planted in areas where agriculture was not viable in the region, due to the fact that the areas
were very hilly, with rocks. However, with the passage of time and the evolution of
mechanization, these areas can now be used to grow cereals.

For company F, there is no need for a relationship with suppliers in order to obtain
stocks, since the company's activity is focused on providing services; however, the entrepreneur
points out that the relationship with the client, before starting any service, is something that is
considered fundamental, since it is necessary to align details in advance, be it regarding the
final product, the resources needed or the waste generated. As such, the entrepreneur points out
that the main objective is to make the best use of the resources made available, with the aim of
achieving the greatest possible transparency among his clients, since they handle hardwoods
with high added value.

In addition, interviewee 6 points out that his relationship with suppliers is restricted to
the supply of products and tools needed to provide services, and that it is not essential to obtain
considerable volumes to build up stock and supply supplies.

Company G points out that, in order to guarantee the supply of its resources, it is
essential to invest in networking, so that the range of suppliers can be expanded to guarantee
the volume of timber resources needed for the operation. The entrepreneur mentions that, given
the context and reality of his company, it is very common to import wood from other countries
in order to guarantee the volume of wood needed.

For example, | bring in a lot of wood from Argentina, not just because of the price, but
also because of the quality, because there's been a culture of reforestation there for many
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years, so the wood | buy there is already better, right? The wood | buy there is already

kiln-dried and planed, so it's already dimensioned, so my process goes backwards and

takes a leap forward in the industrial process. (Interviewee 7)

In this case, the entrepreneur points out that he works with a team that tries to find
available resources in order to negotiate them in advance, according to need, quality and other
criteria determined by the industry. He also stresses that, when it comes to an industrial process,
having a good relationship with your suppliers can be crucial to the success of your business.

Company H, on the other hand, points out that its supply is based on the progress of
contracts with construction companies in the region, so that, depending on the volume of work,
it places new orders with its supplier, characterized by company G.

Given this scenario, as this is an operation initiated through future contracts, it is
necessary to place an import order in order to obtain this supply; in this case, the entire company
operates on the basis of long-term planning, holding a regulatory stock to guarantee the

necessary supply for its activities.

4.2.1.3 Environmental legislation and licenses

With regard to legislation and compliance with environmental rules, company A points
out that forestry origin documents are only required for native species that are commonly
purchased in the northern states of Brazil; for exotic species, the interviewee describes that there
are no documentary requirements, since they come from reforestation.

In this context, environmental rules aim to control the undue exploitation of timber
resources of native origin, with the aim of ensuring that extraction takes place in a controlled
manner, respecting the stipulated environmental guidelines. In this way, a resource is obtained
that is backed up by its origin; using this example, the interviewee points out that "if you don't
go through this process, the moment you get to the first tax office you'll be fined, you'll even
be imprisoned.” (Interviewee 1)

Those responsible for companies B and C report that, as they only work with wood of
reforested origin, treating Pinus and Eucalyptus, there is no need to obtain forestry
documentation. In this case, the necessary processes are limited to the purchase of the raw
material via the producer's invoice issued by the owner of the property.

Interviewees 2 and 3 point out that operating in the reforested wood segment exempts
the company from paying for annual environmental licenses, which is mandatory for companies

that harvest hardwoods. In this sense, it is possible to point out that the environmental rigor is
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aimed at protecting the remaining areas of native forest in the region. This is because, during
the period when the region was colonized, various species were improperly exploited, causing
irreparable environmental damage to the region, as Interviewee 3 points out: "In the old days,
it was Cedar, Angico, Pau-Brasil, whatever came up, they sawed it and took it in the middle of
the road, there wasn't much legislation.”

Companies C and D point out that one of the major challenges faced by entrepreneurs
in the region is that it is not compulsory to reforest the areas exploited in the region. This,
consequently, because there is no compensation for exotic species, causes a shortage of timber
inputs, so that companies are forced to raise funds from increasingly distant regions. This has a
direct impact on the composition of the price charged for the product for the subsequent layers
of the chain.

Interviewee 3 points out that, currently, "any piece of land that exists, that can be planted
[...] people choose to plant it, right? so the wood in our region, even the reforested wood, has
diminished a lot, and we're already looking for it in Santa Catarina."”

On a positive note, company D points out that the environmental rigor provided by
regulations reinforces the companies' commitment to transparency in their business, as well as
guaranteeing full compliance with the stipulated standards. In this way, the interviewee
reinforces their commitment to complying with the legal practices for their activity.

Look, in this matter of social causes and reforestation, our position is that under no
circumstances do | saw hardwood if it hasn't been authorized by IBAMA or the IAP and
if it doesn't have documentation destined for my timber company, so | think that this
point is my credibility, when someone needs to saw some wood and does so with an
IAP license, they go directly to my company’s register number for the person to do the
service with me, so | believe that this is our market credibility, yes, because if you ask
anyone if they can saw hardwood with me, I'm sure that 100% of the answers will be
no, they won't do it without a document, so this is something we make very clear, we
don't do hardwood services without documentation and another thing, our yard is an
open yard, so anyone who wants to can go in and look at what I have. (Interviewee 4)

Entrepreneur E, on the other hand, points out that there are no regulatory pressures in

his business. This is because his business is all about providing services and using the resources
provided by his client.

In terms of legislation, the entrepreneur points out that the tax rules do not favor the
entrepreneur, so it is not possible to see a significant return on the tax burden for larger
companies. "Brazil has become a strange business to work in, because the more you work, the
more tax burden you generate and sometimes you can't pass it on, most of the time you can't

pass it on because things have become absurdly out of context™ (Interviewee 5).
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Entrepreneurs F and G, on the other hand, point out that the rules are often confusing
and that the biggest barrier in the sector is the lack of a clear definition of the rules:

What | think has an impact is when there's a very sudden innovation in the law, ‘oh no,
now you have to control what, | don't know what', but in the end you see that in practice
it's a bureaucracy and then the state body that's demanding it from you doesn't even
know what to do with this information, right? (Interviewee 7)

In view of this, the entrepreneur of Company G also points out that, on several
occasions, he has had to reformulate his business strategy in the face of various changes to

regulations, statutes and technical criteria, which has an impact on the slowness of the economic

process.

4.2.1.4 Challenges facing the sector

Regarding the sector's challenges, the entrepreneurs interviewed were unanimous in
pointing out that self-sufficiency in the timber industry is one of the determining factors for
their business. As a result, many entrepreneurs in the sector have been investing in new work
fronts, especially in practices in the stages prior to the process in which their business is
inserted.

Even so, the entrepreneurs point out that all this investment is only possible if there is a
way to obtain a healthy financial return, based on the existing challenges in the sector; the
interviewees point out their opinions of what they consider relevant to the context of the
activity:

Interviewee 1: "Man, so, I think the most difficult thing for us in terms of sustainability
is that we depend a lot on other people, for example today if | don't know, hypothetical
of course, right, but let's suppose that 100% of the people who sell logs sold them for
export, I'd have to close my doors, so | can't manage today with what we have to be self-
sustainable, it's impossible, impossible because the market is in the hands of three or
four companies, right, Guararapes, Clabin, which are gigantic companies, right, and
publicly traded, so today if you go to Santa Catarina where there's pine, 99% of the three
companies, so today it's very difficult to be self-sustainable, even if we have
insignificant sales compared to these companies, but it's still very difficult to achieve
this".

Interviewee 4: "we already work in an environment that is very much targeted by the
inspectorate and by society itself, as if we were the loggers who are destroying the
forests, and that's not the case, we want wood for life, so much so that reforestation is
there to prove it, because if we don't have wood we won't have anything to do in a while,
right, and ten, fifteen, twenty years go by very quickly, so this is a wrong mentality in
which we already have to adopt practices in accordance with the regulations, right, with
the legislation, so we already have to work in the most sustainable way possible”.



80

Interviewee 5: "l think that in ten years' time, whoever has a sawmill is going to be a
museum, | think that all of this is going to be industrialized and the wood is going to
have to be revised based on this issue, but this company of ours that is active in the
market, | think it does have an end, an end that isn't too far away because the cost of
maintaining it is very expensive, right, and you'll have to bring in wood from a long way
away, which will increase the cost a lot, and what will pay off is for you to buy from a
distributor or a timber company where you only work with this, right, where you only
buy wood and resell it".

Interviewee 7: "I think it all depends on the use of the land, right, so you see the west
of Parana is essentially agriculture, right, the guy is going to plant soya there is going to
be a price per ton, so that land has to pay off for him, right, although there are studies
that say that reforestation is almost as good as soya, | think it's going to be a long time
before the people who plant soya today say I'm going to plant 100 hectares of wood
there and let's see what happens, right, so while in Argentina, for example, they've
already done this region here in Missiones, they already changed the forest cover a long
time ago and there they allowed you to remove native forest at one time and plant it
again, so it was important to change "Green for Green", although we know that with all
the environmental discourse that exists today, it's not quite like that, but when it was
done in the past, that's how it was done".

Based on what was said by the interviewees and reinforced by the theoretical framework
of this research, it was identified that sustainability in the timber supply chain is a measure
aimed at achieving operational efficiency, which also poses major challenges; as such, it
requires investment in different spheres in order to guarantee balance in this sector.

The environmental certification process stands out as one of the measures to certify that
the production model used is in line with sustainability standards. In this way, it aims to
demonstrate to the market that the company is practicing environmentally correct practices and
guarantees that its entire supply chain complies with sustainability standards.

However, interviewee 7 states that the costs involved in maintaining the sustainability
label are high and often financially unviable for the company. This is because many of their
customers don't care whether they have the label or not, and are unwilling to pay more for a
certified product.

Furthermore, interviewee 8 contributes by saying that forest certification is no longer a
reality in the company, since the domestic market does not show importance for a product of
sustainable origin.

The entrepreneur also mentions that there is a lot of resistance in the Brazilian domestic
market when it comes to the prices given to sustainable products, since in many cases the
customer won't accept paying more for a product that is identical to a conventional one, which

doesn't follow any sustainability practices or guarantees.
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4.2.2 Description and analysis of the structured interview - Sustainable practices in the

Western Parana timber chain

Sustainability practices are characterized as actions aimed at proposing strategies
capable of generating improvements, starting with organizations in relation to the ecosystem in
which they operate. These actions contribute to fairer and more sustainable growth, since these
practices are based on each weakness found in each of the links in the chain. Sustainability
practices are characterized as: (i) environmental management practices; (ii) operational
practices; (iii) supply chain management practices; (iv) social inclusion practices; and (v)

socially inclusive practices (Das, 2017).

4.2.2.1 Environmental Management Practices

With regard to environmental management practices, it was found that the companies
included in the survey have similar practices to each other, given their main activities and nature
of operation. The study can highlight that companies A, D and E presented practices 2, 4 and 5
with a focus on meeting the conformities and specifications provided in the project, as well as
addressing environmental concerns, using means that allow them to consume less raw materials
in the process. This is because their business model also allows them to invest in the other layers
of the supply chain, thus developing strategies to minimize losses and gain in scale.

As for companies B, C and F, it was clear that their practices are limited to practices 4
and 5 and are limited to processes to make better use of raw materials. Thus, there are no
practices involving compliance with technical criteria that correspond to environmental
demands or even project specifications, since the companies listed above only trade in
reforested wood, given that they do not require environmental licenses to exploit these species,
as they are exotic species.

Company F points out that it doesn't sell any wood resources, but only transforms wood,
whether it's demolition wood or the transformation and use of a particular hardwood into rustic
furniture or handicrafts. As a result, the company's concern is limited to practices aimed at
ensuring the best use of the material provided by its customers.

As for companies G and I, since they are industries, their main objective is to capture

and guarantee wood inputs in order to maintain their full operational activities. As a result, they
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focus on practices 1 and 5, demonstrating that in order to achieve sustainability in their
industrial process, they must invest in actions structured around robust practices, such as ISO
14001.

However, the companies mentioned that their activities are carried out based on
technical and environmental criteria. However, they describe that the standards they follow do
not have certification as their ultimate goal, but only to guarantee the supplies necessary for
their operation. Based on this, the researches of Shen et al. (2013) and Pham and Kim (2019)
point out that the use of sustainability-based criteria for selecting suppliers encourages
companies within the supply chain to adopt environmental policies, such as certifications and
the implementation of green practices.

For company H, there is a greater predominance for following a greater number of
environmental practices, given the company's activity, as it is a door trade and installation
company. In this way, there is contact with the end consumer of a finished product; this activity
brings greater pressure and demands from the market, so the company conveys that the product
it offers respects practices that ensure environmental management and guarantees that there are
no actions that degrade the environment in the previous layers of the supply chain.

With regard to ISO 14001 certification, company H points out that it has already worked
with this certification and has the sustainability seal on its products; however, it points out that
it currently maintains the practices required by 1SO but has opted not to renew the seal in view
of the high costs of obtaining and maintaining it. This seal aims to validate that the company's
practices are in line with environmental criteria; in addition, the entrepreneur points out that
one of the challenges encountered in environmental certification is the fact that many markets
do not recognize or give importance to the existence of the seal.

Table 14 below highlights the practices found in each of the companies analyzed.

Table 14: Environmental management practices

Company A B C D E F G H

EMP 1
X X

EMP 2
X X X X

EMP 3

EMP 4
X X X X X X X

EMP 5
X X X X X X X X

Source: Elaborated by the author (2023).

In view of the environmental management practices found based on Das (2017), it is

suggested, based on the studies by Beske and Seuring (2014), that the focal company and its
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suppliers adopt environmental standards and certification (e.g. 1ISO 14001) to minimize the risk
due to adverse environmental impact. This could mobilize actions aimed at reusing and

recycling products in its production line.

4.2.2.2 Operational Practices

With regard to operational practices, the companies analyzed also follow a similar
profile to each other; with regard to the actions they take, companies A, B, C, D, E and H
highlighted that they carry out all the operational practices identified in the survey, such as
organizing the production process, adopting concentrated production in order to minimize costs,
as well as adopting practices aimed at economies of scale, prioritizing delivery to their
customers as a way of making the processes viable.

Company F, on the other hand, does not require stocks to operate its activities, as the
company operates exclusively in the provision of services, using techniques for restoring and
processing the raw materials offered by its customers. For this reason, it does not consider the
practice of stock control techniques.

However, the answers described a diversification of results based on this practice, which
is explained by the reality of each company's production process through the different strategies
used in each business model. In this sense, the result seeks to describe the opinion of each

interviewee regarding the production process considered ideal for them.
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Figure 10. Levels of importance related to inventory control
Source: Elaborated by the author (2023).
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With regard to companies G and I, again, the group of companies had the same operating
practices, as they are industries with a similar profile in terms of operating activities. In this
context, the companies do not consider that the adoption of lean production practices is aimed
at minimizing costs, given that the operating strategy used by these companies only occurs by
making maximum use of the resources and implements made available by the operation.

In this context, it should be noted that, according to Pusavec, Krajnik and Kopac (2010),
the industry has been making efforts to promote sustainability by changing the design of its
products, developing new materials, reusing and recycling materials and reducing waste, and
there is a prospect of increased investor interest in industries with sustainability practices and
the application of the 6Rs concept (remanufacture; redesign; recover; recycle; reuse; and
reduce), as the evolution of green production and the basis of sustainable production.

Table 15 below shows the operational practices found in each company analyzed.

Table 15: Operational Practices

Compan
y A B C D E F G H
OP1
X X X X X X X
OP2
X X X X X X X
OP3
X X X X X X X X

Source: Elaborated by the author (2023).

For Das (2017), operational practices involve the introduction of operations
management techniques to increase efficiency, improve quality, reduce inventories and
minimize waste throughout the value chain, and the best-known practices include TQM, six
sigma, value engineering, JIT, lean production, inventory management, etc. Yang et al. (2010)
indicated that the implementation of supply chain practices and continuous improvement, such
as JIT and TQM, leads to a company's industrial competitiveness in terms of cost, quality and

delivery.

4.2.2.3 Supply Chain Management Practices

As for the practices related to supply chain management, there was a strong tendency
among companies A, B, C, D, E and G to adopt practices 1 and 2 highlighted in this study.
Thus, the practices aim to observe whether, for the companies, the production plan is developed

in such a way that it is in line with customer needs. This allows them to share their demands
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among their suppliers, thus guaranteeing greater speed when it comes to serving their
customers.

Company F pointed out that it only follows practice 1 because of the planning and
maintenance of its work schedule, given the need to assess issues such as the time required to
carry out the services, the tools needed and travel, but described the other practices as not fitting
in with its business model.

For company G, the system is inversely proportional; the entrepreneur points out that,
because he has developed a more robust business model, he doesn't specifically need to share
his demand with his suppliers, since his company has regulatory stocks to maintain its activities.

Company H points out that its demand comes from future contracts signed between large
construction companies with previously stipulated deadlines and conditions; therefore, as these
are tailor-made products, the entrepreneur points out that he does not maintain orders according
to occasional needs. The company uses extensive planning, taking into account various
variables, and draws up a production plan for its supplier, who has the finished material
available before the start of the door installation phase, in accordance with the deadline
specified in the contract.

The entrepreneur mentions that the company focuses on practices 2 and 3, highlighted
in the survey, so that it takes responsibility for responding quickly to its supplier's needs. It also
aims to communicate quickly about the needs determined by its customers; in addition, the
entrepreneur mentions the need to keep a regulatory stock for possible replacements due to
damage or malfunctions during the installation process.

Figure 11 below shows a broad overview of the opinions divided between the different
members of the supply chain in the western region of Parana. The graph reinforces that, across
the different realities of the companies, concerns about the supply chain are focused exclusively

on meeting the demands of their operational structure.
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Figure 11. Levels of importance in relation to future needs determined by customers
Source: Elaborated by the author (2023).

For company I, the concern about supply chain management involves all spheres, since
its main activity requires a large volume of raw materials to guarantee the continuity of
industrial processes. In this way, there is no need for partial or temporary stoppages in the
factory's activities due to the availability of resources; the company mentions that supply chain
management measures are heavily invested in, including reforestation practices in the western
region of Parana.

In this sense, Vachon and Klassen (2006) point out that a company can choose to get
directly involved and invest its own resources to improve the environmental practices of the
members of the chain, but it can also use its power or market mechanisms to influence them.

In view of the description of operational practices in relation to the reality of the
companies in the study, Table 16 below visually demonstrates the practices found in the supply

chain in the western region of Parana.

Table 16: Supply Chain Management Practices

Company A B C D E F G H
SCMP1
X X X X X X X
SCMP2
X X X X X X X
SCMP3
X

Source: Elaborated by the author (2023).

Supply chains generally include numerous activities spread across multiple functions
within an organization and also across different organizations, both upstream and downstream.
In this context, Das (2017) points out that the challenge of managing a supply chain is faced
not only by coordinating production, transportation and inventory decisions, but more generally
by integrating the initial end of the supply chain, from customer demand to the final end of that

chain.

4.2.2.4 Employee-Centered Social Performance Measure (ESPRM)

With regard to employee practices, the companies under study were unanimous in their
compliance with and appreciation of the processes. Entrepreneurs pointed out that complying
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with practices aimed at employees guarantees their right to a livelihood and, moreover, is
mainly a legal obligation that allows employees access to the job market and labor rights
without violating any rules.

In view of this, Jacobi (2002) points out that this process of inclusion has generated new
job opportunities, as well as contributing to the environmental awareness of this group of
workers, who, until then, had been marginalized by public authorities and local society. In
addition, in a study carried out in the construction sector, Silva et al. (2006) point to the decision
by the Belo Horizonte city council to formulate and implement a municipal policy for the
integrated management of construction waste, based on the following principles and guidelines,
which are similar to the practices proposed by the study on the wood supply chain:

e To promote the formation of partnerships between various actors (public and
private), based on trust and cooperation, with the aim of improving the efficiency of
the waste management process, reducing operating costs and encouraging the use of
installed skills;

e To promote environmental education with the aim of raising the awareness of various
types of interested public, such as construction companies, waste collectors and
transporters, public authorities and citizens, among others; and

e To promote social inclusion by generating employment and income, taking into
account processes.

In this section, all of the practices were complied with by all of the companies analyzed,
with only the business owners' opinions differing as to what governs social inclusion practices
for employees. In addition, they stand out in the concern given to entrepreneurs regarding the
selection of labor employed in their operations, so that enslaved, forced or child labor is not

accepted or allowed, as shown in Figure 12 below.
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Figure 12. Levels of importance regarding the non-use of enslaved, forced and child
labor.

Source: Elaborated by the author (2023).
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The business owners interviewed said that the employee selection process requires a
thorough analysis of the candidate's previous experience, since the reality of the business
requires not only physical skills, but also technical and practical skills aimed at correctly
processing the raw material, as well as the proper use of protection for each activity performed.

It is known that social inclusion practices for employees are aimed at guaranteeing
compliance with labor rights, as proposed by the Ministry of Labor and Employment, however,
there are already companies that consider investing in practices aimed at developing actions
aimed at improving the quality of work for employees in their work activities, even if these
practices are not a requirement proposed by regulatory bodies or through compliance with
mandatory practices.

According to Das (2017), practices aimed at employees range from provision for fair
wages and benefits, a safe, healthy and positive working environment, health benefits, leave
and other additional benefits, as well as opportunities for growth. In addition, there is the
prohibition of child labor and the protection of labor rights, which were also considered within
the scope of socially inclusive practices for workers, as described by Mani et al. (2015) and
Zhu et al. (2016).

4.2.2.5 Socially Inclusive Practices for the Community

Practices aimed at social appeal are seen as fundamental for all the companies analyzed
in the study. Thus, practice 1 is practiced by all the members of the supply chain studied; the
analysis shows that the companies consider it important to make investments that create jobs
for the local community, so that this investment does not allow the operational activities of their
business to be extinguished in their region due to a lack of contingents for the operational

activities of the business.
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Figure 13. Levels of importance regarding socially inclusive practices for the community
Source: Elaborated by the author (2023).

However, the adoption of socially inclusive practices for the community is not as
widespread for practices 2 and 3 as it is for practice number 1. The context of the companies
that carry out activities focused on investment practices in the areas of medical assistance and
assistance to the community's education, in short, are companies made up of large amounts of
capital, as these practices require a high level of investment in the company's economic
structure, in other words, they are actions carried out by companies that, in theory, carry out
activities that require investment in various sectors and their work fronts.

In this way, it is possible to guarantee the predominance of their activities, so that they
also end up carrying out primary assistance actions, with the aim of proposing elements capable
of supplying their own supply chain. Table 17 below illustrates socially inclusive practices for
the community, highlighting the companies that adhere to each of the practices listed in the

survey.

Table 17: Socially Inclusive Practices for the Community

Compan
\ A B C D E F G H
SIPC1
X X X X X X X X
SIPC2
SIPC3

Source: Elaborated by the author (2023).

Das (2017) points out that socially inclusive practices for the community refer to the
investments made by a company in creating opportunities for the surrounding community, in
terms of generating employment and business. In addition, it also refers to the provision of
education, training and health facilities, with a view to making the company progressive in the
eyes of the public and other stakeholders. However, it can be seen that there is still a lack of
adherence to broader practices by companies, so that the community can be assisted by the main

resources needed.
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4.2.3 Performance measures

Similar to sustainability practices, performance measures can be characterized as
metrics to measure the strategies proposed by the organization so that they function as
mechanisms that allow the company to carry out its strategies in order to achieve the practices
described as the organization's sustainability objectives. The performance measures mentioned
above can be described as (i) competitiveness performance measures; (ii) environmental
performance measures; (iii) operational performance measures; (iv) social performance

measures for employees; and (v) social performance measures for the community (Das, 2017).

4.2.3.1 Competitiveness Performance Measures

With regard to competitiveness performance measures, the diversity of possibilities
found in the operational strategy of each organization stands out, highlighting the predominance
of measures aimed at improving the quality of the products and services offered, better use of
the productive capacities of each organization, advancing competitive advantages by offering
differentiated products, greater retention and the opportunity to attract new customers.

As a characterization of the region's competitiveness performance measures, Balzan,
Brum, Trennpohl and Kohler (2020) point out that the furniture industry is a sector that is well
distributed in Brazil, with the supply chain developed mainly in the South and Southeast
regions. Thus, through the links, it seeks to develop products to meet the increasingly
demanding market, also targeting the foreign market. This corroborates the fact that different
strategies are fundamental means of guaranteeing the sustainable performance of the timber
chain in the region.

With regard to the measures found, there was a strong adherence to CPM3, which aims
to measure performance in terms of mechanisms for adjusting and improving the use of the
organization's capacity/productivity. Thus, by calculating the elements proposed by the
respondents, a strong influence was found regarding this measure in relation to the performance

expected by the organizations, as shown in Figure 14.
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Figure 14. Levels of importance regarding adherence to CPM3
Source: Elaborated by the author (2023).

Performance measures provide the company with the means to develop actions aimed
at effectively achieving sustainable practices. Shen et al. (2013) point out that the use of
sustainability-based criteria for selecting suppliers encourages companies within the supply
chain to adopt environmental policies, such as certifications and the implementation of green
practices.

Furthermore, as awareness of such practices has evolved, it is natural to seek to acquire
products or services that offer low cost, high quality and compliance with environmental
standards (Miranda et al., 2018).

About CPM7, companies that work with the industrial processing of timber resources
point out that the industrial process allows the company to achieve total efficiency, so that
everything from the raw material to the by-products generated by the production process is
used. From this perspective, Ociepa-Kubicka and Pachura (2017) described that eco-innovation
practices in production processes involve the insertion of new technologies, processes and
services aimed at contributing to the preservation of the environment.

Table 18 below illustrates the distribution of companies in terms of their adherence to

each of the performance measures found in the field.

Table 18: Adherence to Competitive Performance Practices

Company A B C D E F G H
CPM1
X
CPM2
X X X X X X X X
CPM3
X X X X X X X
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CPM4
X X X X X X
CPM5
X X X X X X X X
CPM6
X X X X X X X
CPM7
X X

Source: Elaborated by the author (2023).

The competitiveness dimension seeks to offer unique elements, consistent with the
reality and perspectives of each company. Given this essence, Das (2017) points out that the
traditional dimension of competitiveness only includes the attributes that interface between the
company and the market, so it does not consider environmental practices. Das (2017) also
highlights the seminal work of Porter & Van der Linde (1995), which reveals that a company
can become immensely competitive by undertaking green initiatives. In this sense, the
companies investigated have been seeking different measures to guarantee their market share

and thus stand out among their competitors.

4.2.3.2 Environmental Performance Measures

Due to the great worldwide appeal for environmental preservation, it is necessary that
products do not contain dangerous chemical substances, presenting a safe use that does not
harm the environment. Thus, innovation takes place mainly in design, in order to meet
consumer interest (Formobile, 2019).

In this context, various supply chains have been looking for ways to produce efficiently
with as little environmental damage as possible. Through these proposals, the timber sector is
also taking steps to achieve sustainable economic results through efficient environmental
performance measures.

The environmental performance measures stand out, with measures 1 and 5 having the
highest incidence rates in the companies analyzed, with adherence to aspects aimed at reducing
effluent treatment and discharge costs, as well as actions aimed at preserving the region's
biodiversity. In this sense, it is possible to include sustainable practices throughout the supply
chain, such as eliminating or restricting the use of hazardous raw materials, as cited by Hsu and
Hu (2009), or through other requirements, such as verifying environmental performance,
pollution control practices and obtaining environmental certifications, as cited by Bai and
Sarkis (2010).

Figure 15 below highlights the importance of actions aimed at protecting local
biodiversity; the item was scored as an initiative taken by all the companies in the study object,
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but there is a divergence of opinions regarding the degree of importance that companies attach

to this aspect.
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Figure 15. Levels of importance in relation to adherence to EPM5
Source: Elaborated by the author (2023).

Table 19 below shows the distribution of the environmental performance measures
highlighted as a priority for the actions carried out by the companies analyzed. It can be seen
that, of all the measures scored, EPM3 did not appear in any of the companies studied; this can
be seen from the fact that the timber companies studied do not fell trees to harvest timber in the
western region of Parand; they only process the raw material, which is considered to be an

activity with less potential for environmental risk.

Table 19: Adherence to Environmental Performance Measures

Company A B C D E F G H
EPM1
X X X X X X X
EPM2
X X
EPM3
EPM4
X X X X
EPM5
X X X X X X X X

Source: Elaborated by the author (2023).

Based on the measures presented, Das (2017) points out that there are various
performance metrics by which environmental performance measures are measured. This is
reflected in actions ranging from a reduction in the release of solid waste, liquid waste, gaseous

waste, toxic materials, a reduction in the cost of treating and releasing effluents, a reduction in
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the frequency of environmental accidents, but also a reduction in the occurrences of accidents
on the shop floor.

4.2.3.3 Operational Performance Measures

According to Siqueira (2000, p.183), measures of operational performance, referring to
the network approach, "can be important for describing the new and complex relationships
resulting from institutional apparatuses and, above all, the multiple actors involved in these
processes [...]", given that, in order to achieve operational viability, companies need to adjust
their business model, looking for a model that presents the best operational performance
indices.

In view of this, the companies stressed that the performance measures highlighted in the
study correspond to the activities carried out by the organizations, in such a way that efficiency
in the processes allows the company to deliver more satisfactory results. Table 20 below
illustrates the distribution of the operational performance measures found in the survey.

Table 20: Adherence to Operational Performance Practices

Company A B C D E G H
OPM1 X X X X X X X
OPM2 X X X X X X X
OPM3 X X X X X X X
OPM4 X X X X X X X X

Source: Elaborated by the author (2023).

Das (2017) points out that operational performance measures imply the extent of
improvement in organizational performance in terms of cost reduction and efficiency
improvement throughout the supply chain. Based on this, Das cites the findings of Gonzalez-
Benito (2005), which reveal a significant positive association between advanced operations
management systems; thus, allowing measures to be strategically designed in relation to the

reality and challenges pertinent to each organization.
4.2.3.4 Employee-Centered Social Performance Measure
Performance measures for employees are unanimous when it comes to adopting actions

aimed at generating improvements for workers, ranging from ideal working conditions, fair

salaries equivalent to the duties performed, to actions aimed at reducing inequalities. In this
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sense, the table below highlights all the social performance practices aimed at employees that
are carried out by each of the companies.

Measures 1 and 2 propose alternatives to reduce inequalities related to remuneration
criteria, as well as the benefits paid to employees; while measure 3 highlights actions aimed at
improving the working environment. Table 21 below highlights the adherence of all the
companies to the social performance measures for employees considered in this study.

Table 21: Adherence to Employee-Centered Social Performance Practices

Company A B C D E F G H
ESPRM1 X X X X X X X X
ESPRM2 X X X X X X X X
ESPRM3 X X X X X X X X

Source: Elaborated by the author (2023).

According to Das (2017), an organization's performance is usually covered by
employee-centred social performance and community-centred social performance. Social
performance measures for employees are reflected in terms of reducing inequality in workers'
pay, improving the health, working and living conditions of employees, so that they are allowed

to develop their capabilities within the organization.

4.2.3.5 Community-Centered Social Performance Measure

Measures aimed at social performance can basically be described as closing off and
guaranteeing the full implementation of the measures listed above, because in order to reach
out to the community, the first step is to guarantee the rights of every citizen. This shows that
collaboration is one of the basic principles of supply chain management and is expressed in the
integration of key business processes, from the end user to the initial suppliers. This integration
provides products, services and information that add value for customers and other stakeholders
(Croxton, Garcia-Dastugue, Lambert & Rogers, 2002).

In the face of all the economic disruption that has taken place in recent times, from the
use of technologies, tools, weapons and various other means that have been part of the
industrialization movement and have generated production processes that allow for faster and
faster means of production, the impacts of climate change and its damage to the environment
can be seen. Furthermore, it is known that many of these consequences stem from traditional
industrial production models, based on the burning of fossil fuels, heavy agriculture and

deforestation (Santos, Fernandes, Azevedo & Holanda, 2011).
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In the name of the increasingly rapid growth of the western region of Parana over the
past decades, various supply chains have demanded laborers to work in manual activities
involving farming, construction and also logging. In view of this, it should be noted that during
this period there were high rates of workers who were considered illiterate because, given the
reality of families at the time, many workers had to leave school to start work early.

In this context, many companies began to adopt new community-oriented performance
measures, with the aim of promoting new opportunities for the community around the
organization, as well as improving the company's image compared to past practices.

Table 22 below describes the community-focused social performance measures

developed by the companies analyzed.

Table 22: Adherence to Community-Centered Social Performance Practices

Company A B C D E F G H
CSPM1 X X
CSPM2 X X X X X X X X
CSPM3 X
CSPM4

Source: Elaborated by the author (2023).

Based on this reality, community-centered performance actions seek to propose actions
aimed at mitigating the social damage caused in the name of the economic development of the
time. In this context, Santa-Eulalia et al. (2010) point out that in order to improve their
economic, social and environmental performance, organizations must develop a collaborative
and harmonious relationship between the components of the supply chain in which they operate.

Thus, relationships between companies have become a determining factor for
competitiveness and sustainability, so sustainability practices (economic, social and
environmental) should be included in the supplier selection process, seeking partnerships with
companies that have similar behaviors with regard to sustainability.

4.3 ANALYSIS AND DISCUSSION OF RESULTS

It can be seen that timber activity in the western region of Parana is limited to the second
and third tiers of the supply chain, so that the main activity of these companies consists of

diversifying the wood in their sawing process, allowing timber companies to process and
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distribute this resource. Furthermore, it should be noted that no reforested areas were found in
the region to obtain raw materials, even though agricultural activities in the region have
intensified in the face of grain production, such as barley, corn and soybeans, which reduces
the supply of the central raw material for this chain.

The region's logging activity is characterized, above all, as commercial with major
challenges; however, despite this, the results of the research show that sustainability practices
are carried out that aim to guarantee rights based on the three pillars of sustainability. The results
show that the sustainable practices adopted by the members of the supply chain in their day-to-
day activities are aimed at guaranteeing the continuity of the chain, in view of a challenging
future scenario. Even in the face of the difficulties faced by the chain, the interviewees point to
opportunities for their activity, such as encouraging reforestation in the region, mechanizing
the production process, adopting a production model focused on productivity and less
environmental damage, as well as producing a forest resource that minimizes the use of
pesticides in the region.

With regard to the social aspect of sustainability in the timber supply chain, it was
observed that this pillar is still not widely worked on by the companies in the chain. The
interviews showed that many entrepreneurs are still unaware of the essence of this pillar,
corroborating Amaral (2002) and Catalisa (2003). It was also found that the companies
belonging to this chain have few actions with the community, since they focus on meeting the
legal requirements of the business.

The study points out that there is still a lot of confusion on the part of companies when
it comes to social practices. Many companies choose not to adhere to social practices, in line
with what has already been pointed out by scholars on the subject. Zhu et al. (2016), Hong,
Zhang and Ding, (2017) and Das (2017) state that valuing the social pillar is conditional on the
pillar's performance. This is evident in the statement made by the representative of company B:
"our priority today is to increase and grow our company more and more and when we reach a
certain level where we consider that we have achieved what we wanted, then we will seek to
develop these social issues more thoroughly”.

Performance measures for the social pillar found in the chain include compliance with
labor legislation through fair pay, the provision of personal protective equipment (PPE) and
improved working conditions for employees. However, there was no evidence of social
performance actions focused outside the company, i.e. practices aimed at the community in

order to promote social development around these organizations. It is worth noting that the
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social practices found in the timber supply chain are the promotion of education and training,
as well as the generation of new job opportunities in the region.

Despite the results showing the existence of practices aimed at the social pillar, it is clear
that there is still a lack of them, and that greater investment is needed in disseminating
information about the benefits generated for the entire supply chain through more efficient
actions based on this pillar. This is because many companies still don't realize the benefits they
bring, according to the approaches taken in the studies by Elkington (2001); Arroyo and Schuch
(2006); Banerjee (2003); Robinson (2000); Dias and Barros (2008); Zioni (2005); Montibeller
(2007); Munck, Borim-deSouza and Zagui (2011); Foladori (2002); Ruscheinsky (2003);
Guerra (2008); Alperstedt et al. (2006).

From an environmental point of view, the analyses show that there is a predominance
of concern about the issues surrounding this pillar, since the environmental resource is the
driving force behind this economic activity. In this way, companies are encouraged to consider
the impact of their activities on the environment in the way they use natural resources, as
described by Almeida (2002), in order to minimize pollution and environmental damage from
commercial activity, as pointed out by Hsu and Hu (2009) and Froehlich & Bitencourt (2016).

The environmental practices highlighted by the interviewees corroborate the elements
described by various authors used in this study, such as Vachon and Klassen (2006), Carvalho
(2011), Freitas (2019), Younis et al. (2016) and Santos and Cris6tomo (2019). The most
prominent environmental practices were the preference for forestry inputs from reforested
sources, the development of actions aimed at making better use of timber resources through the
acquisition of more sophisticated equipment, the planning of operations and the possibility of
reusing the waste generated by the production process to make by-products, as highlighted in
environmental management practices 5.

In addition, Company C points out that the environmental pillar focused on the wood
supply chain aims to: "Encourage planting [...], encourage reforestation and the preservation of
native forest™; this allows economic activity to take place in accordance with the environmental
performance measures listed by Das (2017).

Based on the performance measures, it was noted that they are exercised differently
between the links in the chain, since they may or may not correspond to the company's
economic activity, with environmental performance measure 5, related to the protection of local
biodiversity, standing out the most. This corroborates the fact that the region's timber business
values the origin of its resources and does not engage in irregular exploitation or degradation

of the region's biodiversity.
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With regard to the economic issue, it should be noted that this pillar receives greater
attention from the companies' strategic point of view, since the actions carried out are aimed at
guaranteeing the subsequent bases. This corroborates the theory observed in the context
described by Porter (1991), with regard to the ‘'win-win' perspective. Elkington (2001) describes
that current ways of doing business must be rethought and based on sustainable practices.

Based on the economic pillar, the interviews revealed that the practices related to this
chain are characterized by supplier relations, management of resources and losses from the
production process, through operational efficiency, as well as management of the company's
logistics processes, since they source their inputs from other regions.

The practices described mention not only an appeal to sustainability, but are based on a
necessary reality for companies, aimed at guaranteeing the economic viability of their
operational process. The practices in the economic pillar are in line with Lambert (1993), La
Londe and Masters (1994), Cooper et al. (1998), Stock and Ellram (1998), Ching (2002),
Kannan and Tan (2005) and Dyer and Hatch (2006). Also, with regard to actions aimed at
managing the flow of operations, there are innovations in production processes, with a focus on
operational efficiency, as well as the establishment of long-term partnerships between the other
links in the supply chain. This is also in line with what was described in the study by Das (2017).

Based on the data collected, it was possible to observe that the main practices adopted
by the links in the chain studied are based on the environmental and economic pillars (Table 5).
The main practices adopted by the members studied are also within these pillars, as explained
in Table 23 below.

Table 23: Wood supply chain practices in western Parana

Practice | Number of links | Description of the practice as observed in the chain
Environmental aspect

Circular  economy and 8 Adoption of the best techniques and equipment
reuse of wood waste configurations for maximum productivity
Transformation of forestry 5 Transformation of waste such as leaves, branches,
waste to produce biomass bark and chips into biomass inputs

Economic aspect

Verticalization  of  the 7 Investment in new areas of the production process,
production chain mainly focused on reforestation actions

Import  of  reforested 3 Importing sawn timber as well as processed
resources resources such as doors, MDF sheets, siding, etc.
Social aspect

Support for municipalities 5 Donation of wood resources for public events and
and needy communities in religious festivals

the region

Donations of resources to 5 Assistance to needy families in the region

needy communities in the

region
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Source: Elaborated by the author (2023).

In order to illustrate the most frequently used terms during the interviews, Figure 16 and
the Table 24 show the most frequently cited terms in the interviews. Wood was the most
repeated term during the interviews, which can be correlated with the fact that it is the
fundamental resource for the economic activity of the members studied.

The word reuse was the 8th most cited, which is related to sustainability, since reuse
results in less use of natural resources, reducing extraction and optimizing the useful life of the
resource. Another term that refers to sustainability, which stood out among the most repeated,
is tree species, such as Pinus and Eucalyptus, which represent the basis of reforested resources
in the state and can attest to the importance of reforested timber in the region. Due to the
author’s nationality, the cloud below is in Portuguese, but the words will be translated in Table
24.
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Figure 16. Interview word cloud depicting several terms related to forestry,
management, and milling (in Portuguese).

Source: Elaborated by the author (2023).

The table below identifies the most repeated words throughout the semi-structured

interviews, highlighting the terms most frequently used by the interviewees.



Table 24: Ranking of Words Mentioned in the Interview
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Position Word Repetitions
1st Madeira (wood) 262
2nd Recurso (resource) 122
3rd Empresa (company) 116
4th Clientes (clients) 105
5th Toras (logs) 96
6th Produto (product) 95
7th Material (material) 71
8th Reaproveitamento (reuse) 69
9th Portas (doors) 67
10th Eucalipto (Eucalyptus) 66
11th Pinus (Pinus) 63
12th Preco (price) 60
13th Ambiente (environment) 59
14th Problema (problem) 57
15th Obra (work) 55

Source: Elaborated by the author (2023).

Given the context analyzed, it is worth considering that the companies that make up the

wood supply chain in the western region of Parana have already understood the benefits that

reforested inputs offer for supplying the region. However, it is possible to mention that the lack

of investment in reforestation in the region has a negative impact on the continuation of this

activity, given the operational challenges cited by the interviewees, such as guaranteeing the

traceability of the material purchased, understanding the constant regulatory changes, as well

as the devaluation of timber activity in the region.
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4.4 SCENARIOS FOR THE TIMBER SUPPLY CHAIN

In view of what has been highlighted in the previous analyses, the research considers
describing the possible scenarios, based on the contexts presented by the interviewees and the
theoretical elements of the research. In this way, it can identify the opportunities and challenges
pertinent to the different members of this supply chain.

With regard to the future scenario for the timber business, the interviewees do not have
a very optimistic outlook, as they point out that, given the intensification of areas destined for
agriculture, there is a scarcity of timber resources in the region for obtaining raw materials,
which is a vital resource for making the operational process of the industries in this sector
installed in the region viable.

Interviewees 1, 2, 4 and 5 expressed concerns about the continuity of operations in the
sector, especially with regard to the supply of raw materials. As a result, they see the need to
look further and further afield for their raw materials; the alternatives they see to remedy the
lack of timber resources in the region are based on investment and the development of
reforestation areas in the western region of Parana, however, there is a business model in the
region that would minimize the problem highlighted by these interviewees.

One of the alternatives in the interviewees' view is investment in verticalizing the supply
chain, which is the incorporation of upstream activities, especially with regard to forestry,
which corresponds to the first phase of the processing chain, since the scarcity of timber

resources could result in the extinction of these companies' activities.

Interviewee 1: "So today we're not self-sustainable, right, where if any supplier stopped giving us logs,
we wouldn't have the undergrowth to be self-sustainable, right, we even have something very small, right,
but it wouldn't even last a year."

Interviewee 2: "In our region Pinus has very little, it's a species that doesn't have a lot of undergrowth,
while Eucalyptus has a lot of undergrowth in our region."

Interviewee 4: "Eucalyptus areas have decreased a lot, right, but what happens before is that these areas
were planted where it was unfeasible to produce soybeans, right, areas with stones, very bent areas, and
today with the technology of planting mechanisms, these areas have also become viable in terms of price
[...] but yes, our sector has felt a lot that the supply of log-related products is becoming very scarce."

An important point for the future of this supply chain, as mentioned by one of the

interviewees, is the mechanization of the production process, as it provides more efficient



103

means of obtaining raw materials through the use of technology, as well as helping to reduce
accidents.

Another possible scenario is investment in intensive forestry practices promoted by
large companies in the region, with a focus on producing certified wood or even carbon credits.
The aim of such a proposal is to meet the region's demand for different markets, especially in
view of the opportunities for transport that are about to emerge in the region, such as
improvements to highway infrastructure and the implementation of railroads.

In addition to encouraging forestry for the various supply chains, one of the ways of
intensifying green areas in the region has become opportune in the face of major investment
policies in the generation of green energy, through the installation of plants with organic plant
energy sources, which would strengthen investment in reforestation areas in the western region
of Parana. This would ensure the standardization of the production process, in order to make
processes more efficient.

Finally, in view of the proximity to neighboring countries, the import process stands out
among the possible scenarios for the timber sector and its derivatives, with a view to supplying
the local market. Among the main imported products are sawn timber and processed wood
products such as MDF, siding, pallets, among others.

There are many opportunities for the region's timber sector, but in order for this market
to become more competitive, it is essential to develop measures aimed at protecting local
biodiversity and investing in forestry, with a focus on guaranteeing the sector's activities. In
this context, the practices described by the interviewees show that there is a great opportunity
to exploit the sector in the region, given the growing demand for forest resources in the region

in the face of the scarcity of raw materials available.
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5 FINAL CONSIDERATIONS

The management of a supply chain is characterized by the involvement of various
criteria that challenge its effectiveness, focused on processes, mechanisms and rules that make
up the regulations of the sector in which it operates. This dissertation sought, through theoretical
identification of the elements of sustainability, to list the practices that are consistent with the
reality of timber supply chains in western Parand, seeking to verify whether the practices found
in theory are consistent with the actions practiced in the timber industry in western Paran4, as
well as describing the reflection of these practices for companies in the region.

The guiding premise for the study is the importance of the timber sector for the
economic development of the region, so that understanding the sustainable practices adopted in
this sector could contribute to maintaining it. The dissertation therefore set out to answer the
question: what sustainability practices are present in the timber supply chain in western Parana?
To this end, the study's objectives were reviewed and its final considerations, practical and
theoretical implications, limitations and possibilities for future studies were presented.

The theoretical contributions of the dissertation are presented in its theoretical
framework and synthesis of the theoretical models and frameworks that study the practices and
processes of the timber supply chain, based on the principles of sustainability, so as to enable a
reflection on how the practices highlighted have been reflecting on the sustainable development
of the timber activity.

After choosing the model to be used for the study and determining the methodological
procedures, the general objective of the research is to survey the sustainability practices of the
timber supply chain in western Parand. To this end, four specific objectives were outlined: (i)
to map the timber supply chain in Western Parand; (ii) to identify the elements linked to the
sustainable timber supply chain from the literature; (iii) to analyze the sustainability practices
of the sustainable timber supply chain in Western Parang; (iv) to understand how sustainability
practices occur in the timber supply chain in Western Parana; and (v) to highlight future
scenarios for the timber supply chain in Western Parana.

The timber supply chain in western Parana can be mapped by identifying its respective
links through a search among the companies that make up the timber supply chain in western
Parana. Subsequently, these companies were identified and classified according to their
activity; based on this classification, the research could be segmented and the different premises
surrounding the sector described.
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With regard to the activities carried out by the companies analyzed, it was identified
that the main activity stems from the sawing process and the diversification of the raw material.
This allows different by-products to be obtained through the process of transforming logs into
boards, slats, rafters, as well as waste from the production process, which can also be given
commercial value depending on the purpose.

With regard to the practices carried out by the companies analyzed, the study shows that
actions focused on preserving forest resources receive the most attention from the interviewees,
who highlighted practices that are in line with the individual reality of their business. Thus, they
aimed to contribute to the development of sustainable actions while these companies can obtain
economic gains.

Despite the various advances that have been made, the timber industry in general aims
to achieve better production results and, consequently, greater financial gains by adopting these
practices. However, it should be noted that social practices were less powerful than actions
aimed at the economic and environmental pillars, which reinforces the fact that the current
economic model still requires improvements in the sector, in order to ensure that sustainability
is a clear element for the entire timber supply chain in the region.

The study makes contributions to scientific development aimed at the academic sector,
with regard to the timber industry and business, and stands out due to the economic context of
the companies that carry out their activities based on this sector. As for limitations, the study
highlights the access to companies in the first phase of the chain, which were not accessed due
to the cut-off point proposed by the study.

Hence, and since this research has not been exhausted, possibilities for future
investigations are considered, such as:

e The impact of wood shortages on other supply chains.
e Investigating companies in the closed-loop timber sector.
e Mapping the chain and identifying weaknesses and challenges according to their
respective link.
e Prospecting future scenarios for the timber sector in the western region of
Parana.
Finally, the research shows that the practices practiced by the timber industry in the

western region of Parana ensure the continuity of the activity of the companies that make up
this market; however, these practices are not enough to guarantee a sustainable supply chain in

the region.
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APPENDIX A — Interview guide for the timber supply chain

Characterization of the company.

1.

What is the company's main activity? How does the operational process of your business work
(such as relationships with suppliers, storage, distribution)?

Sustainability block

2.

Based on the three aspects of sustainability, environmental, social, and economic, what actions
does the company take based on these concepts?

Environmental management practices (EMP) block

3.

4.

6.

Does the company practice environmental responsibility and care about regional biodiversity?

Does the company care about the origin of the material it buys? Is there any control over this
practice?

In terms of the technology used in the operational process, do these resources enable
productivity gains and minimize environmental damage?

Does the company promote environmental education for its employees?

Supply Chain Management Practices Block

7.

10.

11.

12.

13.

14.

In your business, do you have to deal with intermediary companies, or can you negotiate
directly with the first layer of the production chain?

Are there any criteria that companies need to meet in order to get involved in the timber
industry?
Can you highlight how this contact takes place? Are there any specific rules that must be

followed for each negotiation?

Based on the sustainable development goals proposed by the UN, which ones does the
company already follow? Does the company develop projects to improve operations and
achieve these goals?

Does the company work with uncertified wood? Is it possible to operate in this sector without
certifications of origin or by purchasing raw materials that do not come from sustainable

management?

How do standards and legislation affect the business? Are there any difficulties for the

company in adapting to existing regulations?

Does the company have an adequate structure for operating the economic process in which it
operates?

Does the company agree that by adopting sustainable practices it can achieve a better

reputation and market value?
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15. Does the company seek to evaluate strategic decisions and measure whether the practices

adopted have shown satisfactory results?

16. Does the company carry out recycling or circular economy actions in order to comply with

environmental practices?

17. Does the company develop practices aimed at quality management? Do these practices have a
significant effect on the company? How?

Social inclusion practices for employees (SIPE)

18. Does the company promote actions aimed at equity and social justice among employees and

people involved with the company?

19. Does the company promote training and programs for personal development among its

employees?

20. Do working conditions respect the minimum criteria proposed by the Ministry of Labor and

Employment?
21. Are there any internal practices aimed at combating the use of child labor and enslaved labor?

22. Is the use of PPE provided and enforced?

Social inclusion practices for employees (SIPE)

23. Based on the practices listed above, can the company highlight economic advantages in
adopting these practices? Is there a significant financial return from complying with these

processes?

24. Does the company practice prices that are different from the market, given the sustainability

factors used in the business?

25. By adopting sustainable practices, does the company consider that it has reduced its costs in

terms of time off work and accidents, as well as in terms of materials management?

26. Are employees involved in the company's activities? Do they have the same commitment and

see advantages in contributing to sustainable practices in the company?

27. Does the company carry out long-term projects? Do the company's results allow projections to
be made for future improvements?

Socially inclusive practices for the community (SIPC)

28. In terms of corporate social responsibility, does the company practice ethics and transparency
in its business dealings? How do they occur?

29. Given the whole context of sustainability practices, what are the biggest challenges faced by
the company in adopting sustainability-oriented practices?
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APPENDIX B — Questionnaire for supply chain actors

Variables

QUESTIONS - SUSTAINABLE ACTIONS X PRACTICES

RESPONS
ES

Environmental

1. Is the company aware and does it agree that adopting sustainable

practices brings long-term benefits, favoring environmental

preservation?

. Is it a determining factor for the company to develop practices that

are aligned with the terms of 1SO 14001?

. With regard to suppliers, are project/design specifications regarding

environmental compliance provided per item purchased/contracted

service?

. Are suppliers required to establish environmental management

systems and/or obtain 1SO 14001 certification?

. Are the environmental concerns of customers/companies addressed

by establishing environmentally friendly product

design/engineering and distribution?

. Have products been designed to consume less raw materials and

energy in production?

. Are practices adopted to reduce the cost of treating raw materials

and discharging effluents?

. Are practices adopted to reduce the discharge of toxic waste (solid,

liquid or gaseous)?

. Are practices adopted to reduce the frequency of accidents in the

operational sector?
Does the company adopt projects aimed at protecting local

biodiversity?

Answer on
a Likert
scale from
1to5

(Score
according
to the
degree of
relevance
to your
organizatio

n)

Legend:

1 - Not at
all
important
2 - Not
very
important
3-
Important
4 - Very
Important
5-
Extremely
important

Social

Is the level of education of the company's professionals a

determining factor in hiring?

. Are the safety measures adopted by the organization advanced and

do they reduce the risk of accidents?

. Does the organization provide a positive and healthy working

environment for employees?

. Are the organizations taking action to combat the use of enslaved,

forced or child labor in the organization?

. Are the salaries and benefits paid to employees sufficient to cover

their basic needs?

. Are employees entitled to vacation, social security, health and other

benefits?

. Are employment and business opportunities provided to the local

community?

Answer on
a Likert
scale from
1to5

(Score
according
to the
degree of
relevance
to your
organizatio

n)

Legend:
1 - Not at
all
important
2 - Not
very
important
3-
Important
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8. Are there actions aimed at providing assistance to primary education | 4 - Very
units for the people around the organization? Elsrrjportant
9. Are there practices aimed at reducing the inequality of remuneration | Extremely
and other benefits paid to employees of the same hierarchical level? Important
10. Are there policies aimed at reducing the differences in allowable
compensation packages (salaries + benefits) paid to employees of
different hierarchical levels?
11.Are actions taken to improve the organization's working
environment and increase employee morale?
12. Are actions taken to improve the company's image by being
responsible to the community?
13. Are actions taken to improve opportunities for the local community
in terms of jobs and business generated by the organization?
14. Are actions taken to improve the education levels of people in the
surrounding area?
15. Is it measured whether there is an increase in the time people are
free from illness due to improvements in the health services offered
by the organization?
Economic 1. Does the company consistently follow the Just-in-Time inventory | Answer on
. S L a Likert
control technique to maintain inventory and minimize costs?
scale from
2. Is lean production adopted and do we seek to minimize costsinall | 1to5
jons?
actions? (Score
3. Do you try to achieve economies of scale in the transportation of according
. L . S to the
2
incoming inputs and raw materials and outgoing finished products? degree of
4. s the production plan updated in line with customer needs and are | relevance
these demands shared with suppliers? to your
organizatio
5. Does the organization respond quickly to customer needs by n)
S ”
maintaining adequate stock? Legend:
6. Are suppliers quickly informed of future customer requirements? 1 - Not at
7. Are mechanisms adopted to adjust and improve the use of the ‘f"“
important
organization's capacity/productivity? 2 - Not
8. lIsthere progress in competitive advantages in terms of offering very
important
differentiated products to customers? 3-
9. Isthere a positive customer base retention rate? Important
4 - Very
10. Are there greater opportunities for the company to reach and win Important
new customers? >
Extremely
11. Are there any actions aimed at improving the company's image important

12.
13.

because it is considered "green" (environmentally responsible)?
Avre there any actions aimed at reducing production costs?

Avre there actions aimed at reducing energy consumption?
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14. Are there any practices adopted to improve the efficiency of
incoming logistics (for inputs/raw materials)?
15. Are there any practices adopted to improve the efficiency of

outbound logistics (of finished products)?
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APPENDIX C — Companies found by district

Timber and Sawmills —

Processing and

District Phase 2 distribution - Phase 3

Assis Chateaubriand 2

Diamante D' Oeste 0

Entre Rios do Oeste 2 1

Formosa do Oeste 1

Mercedes 1

Sao José das Palmeiras 2

Terra Roxa 2

Guaira 6

Marechal Candido Rondon 3 4

Nova Santa Rosa 3

Quatro Pontes 1 2

Palotina 5

Toledo 10 4

Iracema do Oeste 1 2

Maripa 2

Ouro Verde do Oeste 1

Santa Helena 1 1

Sédo Pedro do Iguacu 1

Cafelandia 1

Cascavel 16 1

Céu Azul 5

Matelandia 2

Ramilandia 3

Serrandpolis do Iguacu 1

Guaraniagu 4

Santa Tereza do Oeste 1

Foz do Iguacu 15 2

Medianeira 2 3

Santa Terezinha de Itaipu 3

Vera Cruz do Oeste 1

Braganey 1 1

Capitdo Lednidas Marques 2 1

Corbélia 3

Ibema 1 1

Trés Barras do Parana 2

Missal 1 1

S&o Miguel do Iguacu 4 2
Total 105 33
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