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Abstract: The main purpose of this article is to present an overview of the applications of sustainable 
practices in logistic operations performed by Brazilian companies. To reach this objective, the 
following steps were carried out: (1) a review of the literature on logistics systems and sustainability 
in logistics activities; (2) the collection of sustainability reports published by companies that perform 
logistics operations, which are recognized in Brazil; (3) a content analysis of the reports collected 
and (4) a discussion of the results, cross-checked with the literature and the extrapolation of 
conclusions. It was possible to identify 22 sustainable practices, and these practices were grouped 
into five macro areas. The authors of this paper believe that the findings presented here can be useful 
for professionals and researchers in the implementation of sustainability practices in logistics 
systems. 
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1. Introduction 

Since the publication of the 17 sustainable development goals proposed by the United Nations 
(UN) [1–5], sustainability has become an important aspect of business management. The definition 
of sustainability proposed by the World Commission on Environment and Development (WCEED) 
is the most accepted in both academia and business. According to this report, “Sustainable 
development is development that meets the needs of the present without compromising the ability 
of future generations to meet their own needs” [6], p. 41. Liu et al. [7] and Yun et al. [8] argue that 
this new context of business management requires organizations to critically evaluate their activities 
in relation to environmental, social and economic aspects. 

Focusing on the industrial environment, Le et al. [9] argues that sustainability has become an 
important factor in competitive advantage for companies. Increasingly, society requires industries to 
develop sustainable practices throughout their manufacturing, supply and distribution operations [10], 
[11]. Bask et al., Björklund and Forslund [12,13] corroborate this point of view which reinforces the 
need to better understand the role of sustainability in the development of logistics activities. 
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Specifically, it can be seen in Brazil that the logistics sector has been evolving and consolidating 
rapidly in recent years to achieve a greater operational performance. 

The inclusion of sustainable guidelines in the management of logistics activities is a topic of 
growing interest among researchers. Additionally, Bandeira et al. [14] and Stindt [15] argue that the 
measurement of the sustainability of logistics activities can greatly contribute towards achieving the 
goals proposed by the UN. This is true specifically in relation to objective number 12, which is to 
ensure responsible production and consumption standards, as changes in production and 
distribution patterns are characterized as indispensable activities to reduce environmental impacts. 
However, according to Filho et al. [16], the requirement and importance of sustainable development 
goals are clear, yet there is a need for further research to clarify how these objectives can help to meet 
present and future sustainability challenges. According to Hong et al. [17], there is much to be 
researched in relation to the use of sustainability in logistics operations. These authors cite, for 
example, the need to better explore social aspects in these activities. Kim et al. [18] argues that there 
is still a lack of robust methods to analyze the social and environmental impacts of logistic activities 
in productive systems. 

In recent years, sustainable logistics has been focused by academics, organizations and 
governments. This context can be defined as the analysis and promotion of sustainable procurement, 
sustainable transportation, sustainable packaging, sustainable distribution, reverse logistics, design 
and control of sustainable supply chain activities. It is important to highlight that most research 
carried out in this area focuses on the reduction of environmental impacts of logistics operations [19]. 
Therefore, it is important to mention that this research, besides analyzing sustainable practices in 
logistics operations related to environmental aspects, also presents discussions regarding social 
aspects. 

Reefke and Lo [20] emphasize that the evaluation of overviews related to sustainable logistics 
can contribute to academic debates. Analyzing the literature, research presenting an overview of 
sustainable practices developed by Brazilian companies in logistic systems was absent. Considering 
this, the main objective of this research was defined: to create an overview of the sustainable practices 
developed in logistics systems by companies in Brazil. To reach this objective, 30 sustainability 
reports published by Brazilian companies were analyzed through content analysis. 

In addition to the introduction section, this article has four more sections. Section 2 is dedicated 
to the presentation of theoretical reference in logistics systems and sustainability in logistics activities. 
Section 3 highlights the methodological procedures utilized, in order to enable replications. Section 
4 presents the results of this study. Finally, Section 5 presents the conclusions and final 
considerations. The acknowledgments and references used are listed at the end. 

2. Theoretical Background 

This section is divided into two parts. The first part presents concepts, definitions and discusses 
the importance of logistics systems for business success. The second part presents the current research 
in sustainability in logistics activities. 

2.1. Logistics Systems 

Logistics refers to the managerial aspects pertaining to the acquisition, maintenance and 
transportation of materials, people and facilities. Corresponding to the process of planning, 
implementing and controlling the optimized flow of commodities, services and information from 
origin to destination, in order to meet customer demand [21], p. 540, [22,23]. According to Ballou [23], 
a logistics system is composed of several components which can be divided into key activities 
(management of the levels of services offered to customers, transportation, inventory and 
information flow management and order processing) and support activities (storage, materials 
handling, purchasing management, packaging design and maintenance of information). Logistics 
activities are strategic for companies and are critical for business success. Logistic planning is integral 
for a business’s competitiveness and, for this, it is necessary to improve the performance of 
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operations, integrate sectors of the company and provide logistics service with quality [23]. 
Companies should also consider the impact of logistics activities in sustainability [24,25]. 

One of the main aspects of a logistics system to be considered is the selection and definition of 
transportation modal [26,27]. According to Hauger et al. [28], this strategy is critical to company 
success. Moreover, the correct choice of transport modes enables better environmental and economic 
results [29]. Zhou et al. [30] also reinforces this argument, and states that this aspect is essential for a 
more green logistics system. 

Another interesting element of logistics is the strategy behind the programming and routing of 
vehicles. This requires the analysis of cargo capacity and the definition and the number of routes to 
be calculated. The planning of these activities can lead to additional problems and costs [31–34]. The 
definition and pricing of freight is an important activity for logistics systems. There are many 
variables to consider in this pricing and, according to Gavriilidis et al. [35] and Sánchez-Díaz [36], 
sustainability aspects must be considered in this analysis.  

It is also important to analyze the service level offered to the clients of the logistics system. Boyacı 
et al. [37] argue that the optimized use of resources in order to satisfactorily meet the demands should 
be considered as part of the level of service offered to customers. According to Melović et al. [38], the 
need to meet customer’s demands has gained attention in logistic strategies of companies in recent 
years.  

Efficient warehouse management can also provide interesting gains to the whole logistics 
system. It is fundamental to the achievement of strategic operations that the planning of operational 
configuration of a warehouse takes into consideration the strategies of operations [39,40,41].  

Aspects related to the definition, evaluation and relationship with suppliers, as well as strategies 
to define the period and quantity of purchases, are a routine part of a logistics system. According to 
Karuna et al. [41] and Miranda et al. [42], the correct choice of suppliers substantially increases the 
chances of success and improvement of business competitiveness. This is corroborated by Shi and 
Fung [43] and Andreasen and Gammelgaard [44].  

In many companies recently there has also been a focus on packaging projects. The correct 
structuring of packaging optimizes the handling of a commodity, enables multiple configurations of 
storage, reduces losses by faults and allows greater security, among others. Efficient packaging 
design ensures the reduction of operational logistics costs, generates greater productivity and ensures 
competitive advantages [45,46]. 

Considering the aforementioned, the complexity of managing a logistics system is considerable. 
However, well-directed efforts in this context can improve productivity and business 
competitiveness. 

2.2. Sustainability in Logistics Systems 

This section aims to present the most up to date research related to sustainability in logistics 
activities. Through the synthesis of the studies presented, it is possible to note the importance of 
social, environmental and economic guidelines in these activities.  

Aiming to highlight the importance of sustainability in logistics systems for business 
competitiveness, Eroglu et al. [25] conducted a study to evaluate the reaction of the stock market to 
the achievements of sustainability awards in logistics by some companies. The findings indicated that 
the stock market reacts positively to the presentation of these types of awards. Additionally, it was 
identified that this positive reaction was more significant than the reaction to other similar situations. 
This demonstrates that even shareholders recognize the importance of sustainability as a strategic 
factor for companies’ survival.  

Lu et al. [47] analyzed the insertion of sustainability in logistics operations of container 
terminals. The effects of internal practices (related to communication) and the collaboration of 
external practices (regarding suppliers, customers and subcontractors) on sustainable performance 
of operations was analyzed empirically. The findings demonstrated that both internal practices and 
external collaboration positively affects the sustainable performance of operations. In addition, Lu et 
al. [48] analyzed the effects of sustainable management in logistics operations in the port context. The 
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results reinforced the fact that external collaboration is positively associated with internal 
management, and that this positively influences the sustainable performance of port operations.  

Rai et al. [49] proposed an extensive list of indicators relating to the transportation of cargo with 
an operational goal (in support of urban policies and planning) to improve the service of 
sustainability. In the same theme, Andersson et al. [50] also developed a framework of indicators. 
However, the focus was to measure sustainable logistics innovation in retail operations.  

Cherrafi et al. [51] analyzed the relationship between green innovation practices and the 
performance of logistics chains. The findings showed synergistic effects between the adoption of 
practices and performance. The study showed that the practices that most positively affected the 
performance of logistics chains were eco-design, life cycle assessment, green manufacturing, reverse 
logistics and waste management.  

Morgan et al. [52] performed a study which looked at the factors that influence the success of 
implantation of sustainable practices in logistics chains. Among other factors, they highlighted the 
commitment of resources as a fundamental aspect in order to obtain good results. 

Bask et al. [12] examined the function of environmental sustainability in transport operations of 
companies providing logistics services. The findings showed that carrier companies, which operate 
globally, are the most interested in environmental subjects. This is due in part to external pressures, 
and partly because they see transport sustainability as a potential source of competitive advantage. 
However, due to the lack of widely accepted methods to measure the environmental impact of 
transport, companies cannot easily share costs and benefits of initiatives taken among supply chain 
members, nor can they use initiatives as marketing arguments to differentiate their offers [12]. 

The study by Watanabe et al. [53] suggests that for good performance of logistics systems it is 
necessary to consider the efficient use of technological resources of transformation, information 
processing and operations of handling and transport. However, there are no standard criteria or rules 
to evaluate such activities in the context of sustainability, which makes it difficult for companies to 
understand.  

Finally, it is worth highlighting other studies that have addressed sustainable logistics practices 
in different contexts. Firstly, Murphy and Poist [54] aimed, through an empirical study, to provide 
an overview of the social responsibility in logistics, identifying key factors, strategies and functional 
impacts. González-Benito and González-Benito [55] identified essential factors for the adoption of 
management practices in logistics that impact on the environmental performance of the company 
through the analysis of two variables (the environmental pressure of stakeholders and the beliefs of 
its managers). Kim and Lee [56] also considered in their study the pressure of interested parties; 
however, they analyzed the eco-oriented culture in the company. Additionally, Colicchia et al. [57] 
evaluated the adoption of environmental initiatives in the contract logistics sector. They identified 
facilities and difficulties in the adoption of such initiatives, presenting new insights in theory and 
opening opportunities for new research on these topics.  

Analyzing the research mentioned above on sustainable logistics, it is possible to verify the 
variety of objectives they present. This shows the efforts in literature to enlarge the debate on this 
topic. It is possible to highlight these efforts in the following themes: proposal of indicators to 
evaluate logistics operations; evaluation of the sustainable logistics impacts in a company’s 
performance; identification of the factors that influence sustainable practices in logistics systems; 
analysis of the environmental aspects in the transportation sector and lack of criteria to evaluate the 
sustainability in logistics operations. Only one study had as main objective to give a general overview 
of social aspects in logistics; however, it had a different focus from our research. 

According to the research presented, there is no article presenting an overview about the 
insertion of sustainability in logistics operations in Brazil. This research aims to fill this gap. 

3. Methodology 

For the development of this research, the following steps were carried out: (1) review of the 
literature on logistics systems and sustainability in logistics activities, to create a theoretical basis; (2) 
collection of sustainability reports published by companies that perform logistic operations and that 
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are recognized in Brazil; (3) content analysis of the reports collected following the recommendations 
presented by Elo and Kyngäs [58]; and (4) discussion of results with the literature and establishment 
of conclusions. Figure 1 summarizes the steps of research. 

 
Figure 1. Steps of the research. (Source: Authors). 

The literature review was conducted in the following scientific bases: Science Direct, Taylor and 
Francis, Springer, Emerald Insight and Wiley. Initially, to understand the concepts associated with 
logistics systems, the following terms were used: “logistics operations”, “logistics systems”, 
“warehouse management”, “purchasing management” and “supplier management”. Subsequently, 
in order to hone the search, the following terms were used: “sustainability in logistics systems” and 
“sustainability in logistics operations”. Several articles were analyzed in detail. The synthesis of the 
articles most related to this research was presented in Section 2.  

The collection of sustainability reports was done through companies’ websites and published 
documents. There are some companies in Brazil that do not publish their sustainability reports 
annually, therefore, we considered the newest documents (between 2015 and 2018). In total, 30 
reports were collected which comprise the sample considered in this study. According to the Global 
Reporting Initiative (GRI) [59], the reports enable organizations to publish their economic, 
environmental and social results. Additionally, they are able to present their strategies for 
contributing to sustainable development. Corporate sustainability reports have been used over the 
years by many researchers around the world, as they consolidate a large amount of relevant 
information regarding sustainability to be discussed and analyzed [60,61]. It should be noted that no 
studies were found that analyzed sustainable practices in logistics systems through information in 
sustainability reports published by companies. 

Firstly, we did the sample characterization. After this, the reports were analyzed using the 
guidelines proposed by Elo and Kyngäs [58] in order to carry out the analysis of the content. 
According to these authors, a content analysis can be carried out in three phases: (a) preparation 
phase; (b) organizing phase; and (c) reporting the analyzing process and results. 

In the preparation phase, the researchers must define the unit of analysis. Polit and Beck (2004), 
cited by Elo and Kyngäs [58], p. 109, argue that the unit of analysis may be a word or a theme. In our 
research, the unit of analysis was defined by the following theme: “Sustainable practices developed 
by Brazilian companies in logistics systems”. In terms of sample size, Duncan (1989), cited by Elo and 
Kyngäs [58], p. 109, argue that it should be representative. For this article, we selected 30 companies 
that were representative of the Brazilian economy and that had published sustainability reports 
between 2015 and 2018. Still in the preparation phase, the authors of this study read the sustainability 
reports to become familiar with the subject. Polit and Beck (2004), cited by Elo and Kyngäs [58], p. 
109, recommend this familiarization, and highlight that no detailed analysis should be done without 
the researchers becoming familiar with the information. 

After the preparation phase, there is the data organization phase. Elo and Kyngäs [58] mention 
that in this phase the study may assume deductive or inductive characteristics. Deductive analysis is 
performed when researchers aim to evaluate data using theories and models. Inductive analysis is 
recommended when there are no previous studies about the phenomenon, or the knowledge is 
fragmented. As previously mentioned, the study of sustainable practices applied to logistics activities 
developed by Brazilian companies is original and the current studies are focused on specific points 
and cases. Thus, we understand that the inductive analysis proposed by Elo and Kyngäs [58] is more 
adequate for our analysis. 
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For inductive analysis, Elo and Kyngäs [58] recommends performing the following steps: open 
coding, category creation and abstraction. Firstly, in the open coding phase, all material is analyzed 
and categories are freely created. Burnard (1991), cited by Elo and Kyngäs [58], p. 111, and Cavanagh 
(1997), cited by Elo and Kyngäs [58], p. 111, argue that category creation increases the understanding 
of the phenomenon studied. In this research, during the coding phase, all sustainability reports were 
read and categories related to the information mentioned were created. Examples of these categories 
are: “practices associated with storage”, “practices associated with vehicle routing”, among others. 

Following the recommendations of McCain (1988) and Burnard (1991), cited by Elo and Kyngäs [58], 
p. 111, the next step performed was to group the categories in “higher order headings”, known as 
“macro areas”. This was performed because many of the generated categories presented similar 
information, or they were close to each other in terms of themes. For example, practices related to 
modal choice, vehicle use and routing are close to each other in terms of themes, therefore, they were 
grouped together. Dey (1993), cited by Elo and Kyngäs [58], p. 111, points out that grouping 
categories into “higher order headings” requires comparisons among the data collected and this was 
done in this research. As a result of the grouping process, it was possible to obtain five macro areas; 
namely: 1: practices related to modal choice, vehicle use and routing; 2: warehouse practices; 3: 
practices related to suppliers and purchasing processes; 4: practices related to packaging 
management; and 5: expansive management practices and social programs. 

The third phase of the inductive analysis is “abstraction”. According to Polit and Beck (2004), 
cited by Elo and Kyngäs [58], p. 111, in the abstraction phase the researcher tries to create a general 
formulation. In this research, during this phase, we aimed to establish an overview of the application 
of sustainable practices developed by Brazilian companies in logistic activities. According to Polit 
and Beck (2004), cited by Elo and Kyngäs [58], p. 112, when the authors show a link between data 
and results, the reliability of the study is increased; additionally, the authors must describe the results 
in detail and tables and attachments are helpful in this way to increase the reliability. 

It is important to remember that Elo and Kyngäs [58] argue that content analysis is characterized 
by a great challenge and it must be very flexible. The same authors point out that there is no one 
correct way to perform the analysis of the content. Because of this, it is very important to describe all 
the steps taken and highlight the research limitations. The detailed description of this work in this 
section met this objective. We describe in detail the procedures performed, allowing other researchers 
to understand the steps done and increase the research reliability. The authors of this paper checked 
the results carefully and obtained a consensus that the findings are reliable. 

The last stage of this research was characterized by the comparison between the results obtained 
in this research and information presented in the literature, the establishment of conclusions and 
writing of a final report. This phase corresponds to the stage “reporting the analyzing process and 
the results,” mentioned by Elo and Kyngäs [58]. 

4. Findings and Associate Discussion 

The sustainability reports that were analyzed were published by companies operating in Brazil. 
These companies belong to 13 different economic segments, with emphasis on transportation (23%), 
food and beverages (17%) and e-commerce (13%). Figure 2 shows more details. It is worth mentioning 
that most of the reports analyzed follow the structure proposed by the GRI (83% of the reports), which 
facilitated the analysis. The authors of this paper believe that the fact that most of the companies use 
the GRI standard provides greater credibility to the information presented. 
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Figure 2. Distribution of companies analyzed according to segment of performance. (Source: 
Authors). 

Table 1 presents the sustainable practices developed by companies grouped into five macro 
areas. The procedure used to group the practices was described in Section 3. It is important to 
emphasize that the five macro areas listed are found in logistic system components presented by 
Ballou [23]. We did not identify sustainable practices in some components presented by the 
mentioned author, thus, some components present by Ballou [23] were not listed in Table 1. Macro 
area 5 contemplates expansive management, sustainable practices and social programs. Figure 3 
presents the percentage of companies that developed each sustainable practice identified in the macro 
area logistics considered. 

 
Figure 3. Percentage of companies that develop each practice identified in function of the logistic 
macro area (Source: Authors). 

Table 1. Detail of the sustainable practices identified in each macro area. (Source: Authors). 

Macro Area 1: Practices Related to Modal Choice, Vehicle Use and Routing 
(1) Use of electric vehicles. 

(2) Use of strategies to define the modal of transport to be used considering its transport capacity and the reduction of 
environmental impact. 

(3) Mapping the energy and/or fuel consumption of the vehicle used. 
(4) Planning of delivery routes contemplating the optimization and reduction of emissions of polluting gases. 

Macro Area 2: Warehouse Practices 
(1) Ergonomics and operational safety of the warehouse to improve working conditions. 
(2) Rainwater collection for use in warehouse operations. 
(3) Use of photovoltaic panels for power generation in warehouses. 
(4)  Use of electric trolleys in warehouses. 
(5) Use of less polluting fuels in forklifts. 
(6) Mapping of waste in order picking operations. 
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Macro Area 3: Practices Related to Suppliers and Purchasing Processes 

(1) Selection of suppliers considering their environmental practices, compliance with labor rules, code of conduct, anti-
corruption program and sustainable certifications. 

(2) Programs for the development of suppliers with sustainable aspects. 
(3) Inclusion of social criteria and human rights in purchases processes. 
(4) Prioritization of purchase of inputs available in the local community. 

Macro Area 4: Practices Related to Packaging Management 
(1) Reuse, recycling and reverse logistics of packaging. 
(2) Reduction of the use of supplies in production of packaging. 
(3) Use of recycled material in the production of packaging. 
(4) Development of campaigns to encourage the use of more sustainable packaging. 
(5) Packaging design focused on the optimization of handling. 

Macro Area 5: Expansive Management Practices and Social Programs  
(1) Free transport for social projects. 
(2) Management actions focused on transparency and anticorruption. 
(3) Adoption of environmental and social rules such as ISO 14001 and Labor rules. 

Analyzing macro area 1 of logistics (practices related to modal choice, vehicle use and routing), 
it is possible to see that there are four different sustainable practices being developed by the analyzed 
companies. Among these, two stand out: (a) use of strategies to define the modal of transport to be 
used considering its capacity as transport and reduction of environmental impact, and (b) planning 
of delivery routes considering the optimization and reduction of emissions polluting gases. Both 
practices have been developed by only 27% of the companies analyzed. The other two practices 
identified in this macro area have an even lower percentage, with only 7% of companies using electric 
vehicles, and 10% of them performing mapping of the energy and/or fuel consumption of the vehicle 
used. Thus, based on the data reported, it is possible to see a small number of Brazilian companies 
that have been developing sustainable practices related to modal choice, vehicle use and routing. This 
finding is worrying. According to Breunig et al. [31], scheduling and routing of vehicles can 
contribute significantly to a more sustainable development. This is corroborated by Hauger et al. [28], 
Zhou et al. [30] and Laghaei et al. [62].  

Considering macro area 2 (warehouse practices), it can be seen that it presents the greatest 
diversity in terms of sustainable practices identified (6 in total). Two of which should be highlighted: 
(a) ergonomics and operational safety of the warehouse to improve working conditions (with 17% of 
companies developing this practice) and (b) mapping of waste in picking operations (with 10% of 
companies developing this practice). The other practices are punctual, since the index of 3% 
corresponds to only 1 company. These practices are: rainwater collection for use in warehouse 
operations; use of photovoltaic panels for power generation; use of electric carts; and, use of less 
polluting fuels in forklifts. Similar to the previous macro area, it is noted that for the practices related 
to storage, the number of companies that have developed sustainable practices is still low. According 
to Makaci et al. [40], there is great potential for the development of sustainable practices in storage 
operations which can contribute towards a more sustainable future. Kang [63] argues that sustainable 
operations in warehouse activities improve productivity, safety and reduce adverse environmental 
impacts. 

Macro area 3 (practices related to suppliers and purchasing processes) presents four different 
sustainable practices being developed by the analyzed companies. The practice regarding the 
selection of suppliers considering their environmental practices, compliance with labor rules, code of 
conduct, anti-corruption program and sustainable certifications stood out as the most developed 
practice by companies, with 57% occurrence. The practice of providing programs for the 
development of suppliers with sustainable elements, in turn, is developed by only 23% of the 
companies. The other practices in this macro area were identified in only 10% of the companies. 
According to Miranda et al. [42], the system of evaluation and careful selection of suppliers provides 
the observance of sustainable requirements and, in addition, positions the supplier as a strategic 
partner in the logistics operation. It can be seen, mainly through practice 1 of this macro area, that a 
good portion of the companies studied have been following the recommendations of Miranda et al. [42] 
and carefully selecting their suppliers. Despite the good results identified in practice 1, it is possible 
to observe many opportunities for improvement from a sustainable point of view. Large [64] argues 
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that the achievement of sustainable goals requires joint actions between companies and their 
suppliers. Given the percentage reported in practice 2, it is still infrequent in Brazilian reality. 

Considering macro area 4 (practices related to packaging management), it is possible to see that 
this area presents the second largest diversity of sustainable practices identified (5 in total). The most 
commonly used practices in this macro area are: (a) reuse, recycling and reverse logistics of packaging 
(being developed by 27% of companies) and (b) reduction of the use of inputs in the production of 
packaging (being developed by 17% of the companies). In a much smaller percentage of applications 
by the companies in the sample studied, there are practical packaging projects focused on the 
optimization of movement (7%); use of recycled material in the production of packaging (3%) and 
the development of campaigns to encourage the use of more sustainable packaging (3%). The authors 
of this article consider these numbers unsettling, as few companies develop activities that are integral 
for sustainable development. Crainic et al. [65] argues that packaging management allows a proactive 
integration of efficiency and attendance of sustainability aspects in logistics operations. 

Analyzing macro area 5 (expansive management practices and social programs), it can be seen 
that this is the logistics area that presents the lowest diversity of sustainable practices (three in total). 
Practices regarding management actions aimed at transparency and anti-corruption, and the 
adoption of environmental and social norms are developed only by 10% of the companies. The 
practice of providing free transportation for social projects has an even smaller percentage, being 
developed by only 3% of the organizations. It can be seen that for the practices related to broad 
management systems and social programs, the number of Brazilian companies that are developing 
activities is still very low. Melović et al. [38] emphasize the importance of management systems for 
the continuous and sustainable growth of companies. 

Finally, comparing the literature with the results obtained, we did not identify evidence of 
sustainable practices related to the following logistic activities: definition and pricing of freight; levels 
of services offered to customers and; execution of procedures for the operationalization of production 
and order separation. Therefore, it can be verified that there are many possibilities to develop and 
apply sustainable practices in these activities. The importance of points mentioned are corroborated 
by Sánchez-Díaz [36] and Lam et al. [66]. 

5. Conclusions 

Based on the results presented, it is concluded that the main objective proposed for this research 
was achieved, as it was possible to develop an overview of sustainable practices performed by 
Brazilian companies in logistics operations. It was possible to identify a variety of sustainable 
practices developed within the five macro areas, but with a low degree of use by most of the 
companies analyzed. The practice that stood out was “supplier selection considering its 
environmental practices, compliance with labor standards, code of conduct, anti-corruption program 
and sustainable certifications”. This practice is developed by 57% of companies of the sample. 

It is important to emphasize the role of the logistic system in the pursuit of sustainable 
development goal number 12, proposed by the UN. The mentioned goal consists of ensuring 
responsible production and consumption, with a focus on supply chain operations; adequate logistics 
management can contribute to the improvement of every supply chain agent, from producer to final 
consumer. 

Regarding the limitations of this study, it should be noted that the results and conclusions 
obtained were drawn by the information provided by 30 Brazilian companies in their sustainability 
reports. Other samples composed by different companies can provide other results and conclusions. 
Also, the analyses were performed using information from these reports, therefore the conclusions 
were based exclusively on them. Another limitation of this study is related to the content analysis. 
Remembering Elo and Kyngäs [58], this kind of analysis can be very flexible and the definition of the 
free categories and groups depends on the researchers.  

Regarding the theoretical and practical contributions, the findings presented in this article have 
implications for theory and practice. The results provide an overview of the application of sustainable 
practices performed by companies in Brazil regarding their logistic activities, and highlight areas 
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with improvement opportunities. Academics and professionals that work with logistic systems can 
use the results presented here. Academics can use the results in classes or future research and 
professionals, in turn, can use the findings to enhance the sustainability in their companies.  

Finally, we present some future research opportunities: (a) development of sustainable practices 
and tools to improve the insertion of sustainability in logistics activities; (b) developing roadmaps to 
help companies in Brazil with the transition to sustainable logistics; (c) proposal of models to assess 
the maturity of logistics systems in terms of sustainability; and (d) conducting sector studies, to 
present specific characteristics. 

Author Contributions: All the authors contributed equally to this paper. They performed the collection of 
sustainability reports, analyzed the data, and wrote the paper together. 

Funding: This research was funded by Conselho Nacional de Desenvolvimento Científico e Tecnológico—
CNPq—Brazil, grant number 307536/2018-1 and 305442/2018-0. Universidade do Estado do Pará—UEPA—
Brazil, grant number 626/18. 

Conflicts of Interest: The authors declare no conflict of interest.  

References 

1. Caiado, R.G.G.; Filho, W.L.; Quelhas, O.L.G.; de M. Nascimento, D.L.; Avila, L.V. A literature-based review 
on potentials and constraints in the implementation of the sustainable development goals Rodrigo 
Goyannes Gusm a. J. Clean. Prod. J. 2018, 198, 1276–1288. 

2. Kivilä, J.; Martinsuo, M.; Vuorinen, L. Sustainable project management through project control in 
infrastructure projects. Int. J. Proj. Manag. 2017, 35, 1167–1183. 

3. Rosati, F.; Diniz Faria, L.G. Addressing the Sustainable Development Goals in sustainability reports: The 
relationship with institutional factors. J. Clean. Prod. 2019, 215, 1312–1326. 

4. Xu, M.; Grant-Muller, S.; Huang, H.-J.; Gao, Z. Transport management measures in the post-Olympic 
Games period: Supporting sustainable urban mobility for Beijing?. Int. J. Sustain. Dev. World Ecol. 2015, 22, 
50–63. 

5. Caiado, R.G.G.; Quelhas, O.L.G.; Nascimento, D.L.M.; Anholon, R.; Filho, W.L. Measurement of 
sustainability performance in Brazilian organizations. Int. J. Sustain. Dev. World Ecol. 2018, 25, 312–326. 

6. Brundtland, G.H. Our Common Future: Report of the World Commission on Environment and 
Development. United Nations Comm. 1987, 4, 300. 

7. Liu, J.; Yuan, C.; Hafeez, M.; Yuan, Q. The relationship between environment and logistics performance: 
Evidence from Asian countries. J. Clean. Prod. 2018, 204, 282–291. 

8. Yun, G.; Yalcin, M.G.; Hales, D.N.; Kwon, H.Y. Interactions in sustainable supply chain management: A 
framework review. Int. J. Logist. Manag. 2019, 30, 140–173. 

9. Le, F.; Olivier, B.; Mognol, J.H.P. Sustainable manufacturing: Evaluation and modeling of environmental 
impacts in additive manufacturing. Int. J. Adv. Manuf. Technol. 2013, 69, 1927–1939. 

10. Persdotter Isaksson, M.; Hulthén, H.; Forslund, H. Environmentally Sustainable Logistics Performance 
Management Process Integration between Buyers and 3PLs. Sustainability 2019, 11, 3061. 

11. Lu, M.; Xie, R.; Chen, P.; Zou, Y.; Tang, J. Green Transportation and Logistics Performance: An Improved 
Composite Index. Sustainability 2019, 11, 2976. 

12. Bask, A.; Rajahonka, M.; Laari, S.; Solakivi, T.; Töyli, J.; Ojala, L. Environmental sustainability in shipper-
LSP relationships. J. Clean. Prod. 2018, 172, 2986–2998. 

13. Björklund, M.; Forslund, H. Challenges Addressed by Swedish Third-Party Logistics Providers Conducting 
Sustainable Logistics Business Cases. Sustainability 2019, 11, 2654. 

14. Bandeira, R.A.M.; D’Agosto, M.A.; Ribeiro, S.K.; Bandeira, A.P.F.; Goes, G.V. A fuzzy multi-criteria model 
for evaluating sustainable urban freight transportation operations. J. Clean. Prod. 2018, 184, 727–739. 

15. Stindt, D. A generic planning approach for sustainable supply chain management—How to integrate 
concepts and methods to address the issues of sustainability?. J. Clean. Prod. 2017, 153, 146–163. 

16. Leal Filho, W.; Tripathi, S.K.; Andrade Guerra, J.B.S.O.D.; Giné-Garriga, R.; Orlovic Lovren, V.; Willats, J. 
Using the sustainable development goals towards a better understanding of sustainability challenges. Int. 
J. Sustain. Dev. World Ecol. 2019, 26, 179–190. 



 11 of 13 

17. Hong, J.; Alzaman, C.; Diabat, A.; Bulgak, A. Sustainability dimensions and PM 2.5 in supply chain 
logistics. Ann. Oper. Res. 2019, 275, 339–366. 

18. Kim, D.B.; Shin, S.-J.; Shao, G.; Brodsky, A. A decision-guidance framework for sustainability performance 
analysis of manufacturing processes. Int. J. Adv. Manuf. Technol. 2015, 78, 1455–1471. 

19. Wang, D.-F.; Dong, Q.-L.; Peng, Z.-M.; Khan, S.; Tarasov, A. The Green Logistics Impact on International 
Trade: Evidence from Developed and Developing Countries. Sustainability 2018, 10, 2235. 

20. Reefke, H.; Lo, J. A Review of Tools, Practices, and Approaches for Sustainable Supply Chain Management. 
In Wiley Encyclopedia of Operations Research and Management Science; John Wiley & Sons, Inc.: Hoboken, NJ, 
USA, 2015; pp. 1–19. 

21. Webster’s New Encyclopedic Dictionary; Black Dog & Leven-thal Publishers: New York, NY, USA, 1993; p. 
540. 

22. Smykay, E.W.; Bowersox, D.J.; Mossman, F.H. Physical Distribuition Management: Logistics Problems of the 
Firm; Mac-Millan: New York, NY, USA, 1961. 

23. Ballou, R.H. Business Logistics/Supply Chain Management: Planning, Organizing and Controlling the Supply 
Chain, 5th ed.; Pearson/Prentice Hall Inc.: Upper Saddle River, NJ, USA, 2004. 

24. Chen, Z.; Bidanda, B. Sustainable manufacturing production-inventory decision of multiple factories with 
JIT logistics, component recovery and emission control. Transp. Res. Part E Logist. Transp. Rev. 2019, 128, 
356–383. 

25. Eroglu, C.; Kurt, A.C.; Elwakil, O.S. Stock Market Reaction to Quality, Safety, and Sustainability Awards 
in Logistics. J. Bus. Logist. 2016, 37, 329–345. 

26. Banister, D. Sustainable Transport: Challenges and opportunities. Transp. A Transp. Sci. 2007, 3, 91–106. 
27. Saghapour, T.; Moridpour, S.; Thompson, R. Sustainable transport in neighbourhoods: Effect of 

accessibility on walking and bicycling. Transp. A Transp. Sci. 2019, 15, 849–871. 
28. Hauger, G.; Wanjek, M.; Berkowitsch, C.; Pfoser, S.; Schauer, O.; Putz, L.-M.; Schodl, R.; Eitler, S.; 

Prandtstetter, M.; Markvica, K. Concept of Quattro Modal Freight Hubs. Procedia Eng. 2016, 161, 2121–2126. 
29. Zhang, H.; Lee, C.-Y.; Li, T. The value of specific cargo information for substitutable modes of inland 

transport. Transp. Res. Part E 2016, 85, 23–39. 
30. Zhou, M.; Duan, Y.; Yang, W.; Pan, Y.; Zhou, M. Computers & Industrial Engineering Capacitated multi-

modal network flow models for minimizing total operational cost and CO2 emission. Comput. Ind. Eng. 
2018, 126, 361–377. 

31. Breunig, U.; Baldacci, R.; Hartl, R.F.; Vidal, T. The Electric Two-echelon Vehicle Routing Problem. Comput. 
Oper. Res. 2019, 103, 198–210. 

32. Noorizadegan, M.; Chen, B. Vehicle routing with probabilistic capacity constraints. Eur. J. Oper. Res. 2018, 
270, 544–555. 

33. Rodríguez-Martín, I.; Salazar-González, J.-J.; Yaman, H. The periodic vehicle routing problem with driver 
consistency. Eur. J. Oper. Res. 2018, 273, 575–584. 

34. Baykasoğlu, A.; Subulan, K.; Taşan, A.S.; Dudaklı, N. A review of fleet planning problems in single and 
multimodal transportation systems. Transp. A Transp. Sci. 2019, 15, 631–697. 

35. Gavriilidis, K.; Kambouroudis, D.S.; Tsakou, K.; Tsouknidis, D.A. Volatility forecasting across tanker 
freight rates: The role of oil price shocks. Transp. Res. Part E 2018, 118, 376–391. 

36. Sánchez-Díaz, I. Modeling urban freight generation: A study of commercial establishments’ freight needs. 
Transp. Res. Part A 2017, 102, 3–17. 

37. Boyacı, B.; Zografos, K.G.; Geroliminis, N.; Transport, U.; Polytechnique, E.; De Lausanne, F. An integrated 
optimization-simulation framework for vehicle and personnel relocations of electric carsharing systems 
with reservations. Transp. Res. Part B 2017, 95, 214–237. 

38. Melović, B.; Mitrovic, S.; Djokaj, A.; Vatin, N. Logistics in the Function of Customer Service—Relevance for 
the Engineering Management. Procedia Eng. 2015, 117, 802–807. 

39. Boysen, N.; De Koster, R.; Weidinger, F. Warehousing in the e-commerce era: A survey. Eur. J. Oper. Res. 
2019, 277, 396–411. 

40. Makaci, M.; Reaidy, P.; Evrard-samuel, K.; Botta-genoulaz, V.; Monteiro, T. Computers & Industrial 
Engineering Pooled warehouse management: An empirical study. Comput. Ind. Eng. 2017, 112, 526–536. 

41. Karuna, G.; Srinivasarao, M.; Kesavarao, V.V.S. Supplier Selection and Order Allocation in Supply Chain. 
Int. Conf. Mater. Manuf. Model. 2017, 5, 12161–12173. 



 12 of 13 

42. Miranda dos Santos, B.; Godoy, L.P.; Campos, L.M. Performance evaluation of green suppliers using 
entropy-TOPSIS-F. J. Clean. Prod. 2019, 207, 498–509. 

43. Shi, J.; Guo, J.; Fung, R.Y. Decision support system for purchasing management of seasonal products: A 
capital-constrained retailer perspective. Expert Syst. Appl. 2017, 80, 171–182. 

44. Andreasen, P.H.; Gammelgaard, B. Change within purchasing and supply management organisations—
Assessing the claims from maturity models. J. Purch. Supply Manag. 2018, 24, 151–163. 

45. Crainic, T.G.; Gobbato, L.; Perboli, G.; Rei, W. Logistics capacity planning: A stochastic bin packing 
formulation and a progressive hedging meta-heuristic. Eur. J. Oper. Res. 2016, 253, 404–417. 

46. Heßler, K.; Gschwind, T.; Irnich, S. Stabilized branch-and-price algorithms for vector packing problems. 
Eur. J. Oper. Res. 2018, 271, 401–419. 

47. Lu, C.; Lai, P.; Chiang, Y. Container terminal employees’ perceptions of the effects of sustainable supply 
chain management on sustainability performance performance. Marit. Policy Manag. 2016, 43, 597–613. 

48. Lu, C.; Shang, K.; Lin, C. Examining sustainability performance at ports: Port managers’ perspectives on 
developing sustainable supply chains perspectives on developing sustainable supply chains. Marit. Policy 
Manag. 2016, 43, 909–927. 

49. Rai, H.B.; Van Lier, T.; Meers, D.; Macharis, C. An indicator approach to sustainable urban freight transport. 
J. Urban. Int. Res. Placemaking Urban Sustain. 2018, 9175, 1–22. 

50. Andersson, P.; Forslund, H.; Andersson, P.; Forslund, H. Developing an indicator framework for 
measuring sustainable logistics innovation in retail. Meas. Bus. Excell. 2018, 22, 1–13. 

51. Cherrafi, A.; Garza-Reyes, J.A.; Kumar, V.; Mishra, N.; Ghobadian, A.; ElFezazi, S. Lean, green practices 
and process innovation: A model for green supply chain performance. Transp. Res. Part D 2018, 61, 68–83. 

52. Morgan, T.R.; Tokman, M.; Richey, R.G.; Defee, C. Resource commitment and sustainability: A reverse 
logistics performance process model. Int. J. Phys. Distrib. Logist. Manag. 2018, 46, 293–315. 

53. Watanabe, E.H.; Da Silva, R.M.; Blos, M.F.; Junqueira, F.; Filho, D.J.S.; Miyagi, P.E.  Framework to evaluate 
the performance and sustainability of a disperse productive system. J. Braz. Soc. Mech. Sci. Eng. 2018, 40, 1–
27. 

54. Murphy, P.; Poist, R. Socially Responsible Logistics: An Exploratory Study. Transp. J. 2002, 41, 23–35. 
55. González-Benito, J.; González-Benito, Ó. The role of stakeholder pressure and managerial values in the 

implementation of environmental logistics practices. Int. J. Prod. Res. 2006, 44, 1353–1373. 
56. Kim, S.; Lee, S. Stakeholder pressure and the adoption of environmental logistics practices. Int. J. Logist. 

Manag. 2012, 23, 238–258. 
57. Colicchia, C.; Marchet, G.; Melacini, M.; Perotti, S. Building environmental sustainability: Empirical 

evidence from Logistics Service Providers. J. Clean. Prod. 2013, 59, 197–209. 
58. Elo, S; Kyngäs, H. The qualitative content analysis process J. Adv. Nurs. 2008, 62, 107–115. 
59. GRI. Reporting principles and standard disclosures. Interpret. G4 Guidel. 2013, 1, 1–27 
60. Borges, M.L.; Anholon, R.; Cooper Ordoñez, R.E.; Quelhas, O.L.G.; Santa-Eulalia, L.; Leal Filho, W. 

Corporate Social Responsibility (CSR) practices developed by Brazilian companies: An exploratory study. 
Int. J. Sustain. Dev. World Ecol. 2018, 25, 509–517. 

61. Searcy, C.; Elkhawas, D. Corporate sustainability ratings: An investigation into how corporations use the 
Dow Jones Sustainability Index. J. Clean. Prod. 2012, 35, 79–92. 

62. Laghaei, J.; Faghri, A.; Li, M. Impacts of home shopping on vehicle operations and greenhouse gas 
emissions: Multi-year regional study. Int. J. Sustain. Dev. World Ecol. 2016, 23, 381–391. 

63. Kang, S. Warehouse location choice: A case study in Los Angeles, CA. J. Transp. Geogr. 2018, 
doi:10.1016/j.jtrangeo.2018.08.007. 

64. Large, R.O. Who buys logistics services? Organisational and occupational issues. Supply Chain Forum An 
Int. J. 2017, 18, 7–12. 

65. Crainic, T.G.; Gobbato, L.; Perboli, G.; Rei, W.; Watson, J.-P.; Woodruff, D.L. Bin Packing Problems with 
uncertainty on item characteristics: An application to capacity planning in logistics. Procedia Soc. Behav. Sci. 
2014, 111, 654–662. 

66. Lam, H.; Choy, K.L.T.; Ho, G.; Cheng, S.W.; Lee, C. A knowledge-based logistics operations planning 
system for mitigating risk in warehouse order fulfillment. Int. J. Prod. Econ. 2015, 170, 763–779. 

 

© 2019 by the authors. Licensee MDPI, Basel, Switzerland. This article is an open access 
article distributed under the terms and conditions of the Creative Commons Attribution 
(CC BY) license (http://creativecommons.org/licenses/by/4.0/). 



 13 of 13 

 


	1. Introduction
	2. Theoretical Background
	2.1. Logistics Systems
	2.2. Sustainability in Logistics Systems

	3. Methodology
	4. Findings and Associate Discussion
	5. Conclusions
	References

