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Environmental impacts due to supply chains are seen as a challenge to innovation and criteria for prioritizing the application of organizational resources. In this context, the research question arises: how to build the necessary knowledge about supply chain performance indicators in sustainability, systematizing in an evaluation process integrated with the organizational results? The general objective of this research is to build an integrated system of sustainability performance analysis of the supply chain. In order to achieve the general objective, the specific objectives are the following: (i) selection of the bibliographic portfolio and (ii) analysis of articles content. The exploratory-descriptive research method presents and illustrates a structured process for the selection of scientific articles on supply chain performance indicators in the sustainability context. The method identified the most important keywords and the main databases of full texts and abstracts aligned with the topic. An important review of the literature reveals that efforts to improve or influence the practice of sustainability in the supply chain raise critical questions about the transaction costs and effectiveness of the approach. The review promoted the development of a system of indicators inspired by the Balanced ScorCard (BSC) to address sustainability performance issues. The originality or value lies on the useful for managers throughout the supply chain. It was identified in the literature that supply chains still generate significant environmental impacts, social impacts, and use of natural resources, even though they individually present statements in their strategies and accountability indicating the priority regarding the mitigation of social, environmental, and economic impacts. Another finding is that it is not just a matter of complying with legal and institutional frameworks. The scientific literature defines the need to prioritize studies on Green Supply Chain Management (GSCM), which helps organizations in the production chain to achieve competitiveness and at the same time emphasize the reduction of social risks and environmental impacts. The main findings of the paper are related to the possibility of interfacing the dimensions present in TBL with performance measurement in a supply chain.
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INTRODUCTION

The high expansion in the number of companies involved in production, along with a subsequent increase in manufacturing activities, has intensified supply chain activities that lead directly to social and environmental impact.

Until recently, operational managers were concerned only with their unit, with the supply chain component units taking responsibility for social and environmental impacts simultaneously with economic performance, in product development, process design, operations, logistics, marketing, regulatory compliance, and waste management. Only since the quality revolution in the 1980s and the supply chain revolution in the 1990s, would the integration between supply chain companies make their practices more competitive. Today, Sustainable Supply Chain Management, also known as Green Supply Chain Management (GSCM), is increasingly arousing the interest of researchers and practitioners in operations and supply chain management (Srivastava, 2007).

According to Magacho (2017) the food industry in Brazil is a sector in constant growth and investment, as well as its turnover in research, food biogenesis, fungi, and enzymes in food technology, among other aspects, consolidate. Carletto (2006) exemplifies companies that act in an integrated manner throughout the supply chain, in the segment of grains such as soybeans, wheat, providing raw materials for the food industry, in addition to the production of food for the final consumer.

Given the relevance of the context, and the representativeness that the information offers, the research question that is intended to be answered is: What criteria are appropriate to assess the maturity of sustainable management in a supply chain?

For this, it is necessary to use a sustainable approach integrating environmental, social, and economic factors, to help achieve sustainability in companies' supply chains. According to the Paris agreement (2015), Global trade pressure has increased significantly in recent years to achieve a series of sustainable development goals by the year 2030. In this way, performance measurement systems that monitor the performance of sustainable supply chain management practices are attracting more attention in both developed and developing countries (Hofmann et al., 2018; Gardner et al., 2019; Raut et al., 2019; Shaharudin et al., 2019).

Another justification for choosing this theme is based on the fact that the use of performance measurement methods in the supply chain has been studied by some authors. However, these studies are scattered in the literature, which makes it difficult to have a panoramic view of the theme. Aiming to provide a systematic view on this subject, this article presents a study about the publications on the theme of performance indicators in sustainability in the supply chain.

Sustainability started to be debated after the publication of the Brundtland Commission Report which presented sustainable development as one that “meets the needs of the present without compromising the ability of future generations to satisfy their own needs” (Standing and Jackson, 2007). The sustainable policy in organizations translates into actions aimed at the economic use of resources, respecting the environment, and providing ergonomics and safety in activities in order to minimally impact the region in which their facilities are located (Golinska and Kuebler, 2014).

For Pojasek (2012) and Okongwu et al. (2013), Brundtland's (1987) definition of sustainability is too abstract, conceptualizing sustainability as the ability of an organization to transparently manage its responsibilities for environmental management, social, and economic well-being in order to ensure long-term prosperity. At the same time, the organization must also meet the needs of the interested parties.

In addition to the context described above, on March 11, 2020, global supply chains awoke to a dangerous reality, when the World Health Organization (WHO) declared a new coronavirus pandemic (COVID-19). Originating in Wuhan, China, the cases spread rapidly to Japan, South Korea, Europe, and the United States, as they reached global proportions (Ibn-Mohammed et al., 2020).

The Covid-19 pandemic provides additional evidence that the three dimensions of sustainability are inextricably linked. It should be noted that significant economic changes occurred with supply chain shutdowns in all industries. In addition, new social sustainability standards emerged as people started to live differently—for example, social distancing has resulted in people working from home and fewer physical meetings (Sarkis, 2020).

Thus, it is relevant to highlight the concept of Supply Chain Management (SCM), which refers to the management of all activities involved in purchasing and supplying, including logistics management.

In addition to the elements presented in Grant (2017)'s definition, for Lambert and Enz (2017), SCM provides interfaces that occur between the functions of marketing, logistics, and production within a company, and also those that occur between companies that are separated within the product flow channel.

Given this context, the concept of SCM has gained even more relevance in a worldwide organizational scenario. At the same time, there has been a growing concern about the increasing degradation of the planet and the legacy left to future generations. Therefore, there is a growing concern about the damage to the environment caused by production systems. There is also a widespread concern about the social responsibility of industrial companies. This culminated in the strengthening of the Triple Bottom Line (TBL) concept, addressing the necessary balance between results in companies' financial, social, and environmental dimensions (Lopes and Pires, 2020).

The updated image of a modern supply chain has become inseparably associated with its care for ecological aspects and sustainable development. Thus, the search for sustainable supply chain management results from the needs of the modern world. Furthermore, efficiency and responsibility toward natural resources contribute not only to improve image, but also to reduce waste, innovate, generate profits, and build a competitive advantage. However, the whole process related to sustainable management is closely related to measuring the performance of the supply chain. Performance measurement allows full monitoring of actions related to sustainability (Zimon et al., 2020).

The connection between sustainability and supply chain allows for the emergence of the concept of a sustainable supply chain, which has been extended to the understanding of TBL thinking and closed-cycle supply chains (Andersen, 2019). The TBL concept was coined in the 1990s by business consultant John Elkington to describe the economic, environmental, and social value of the investment that can be accumulated outside a company's financial result (Hammer and Pivo, 2017). The definition by Touboulic and Walker (2015) adds the transparent integration of an organization's social and environmental dimension and economic objectives to the concept of sustainable supply chains.

Performance measurement systems are important for companies, supply chains (sustainable or not), and society in general, because they are the central mechanisms in the implementation of supply chain management. The structuring of a performance measurement system adequate and incorporated in the supply chain provides the following aspects: implementation, control, decision-making, communication, and improvement of the supply chain strategy. However, not all performance measurement and measurement systems designs are equally effective in achieving these beneficial results. Therefore, it is important to understand how supply chain performance measures and measurements are designed and used and how they evolve over time when incorporated as a practice in the supply chain (Laihonen and Pekkola, 2016; Hald and Mouritsen, 2018).

The Balanced ScorCard (BSC) is a system that integrates several perspectives (customer, process, finance, people) of performance measurement that provides a structured understanding of the business processes that occur in a supply chain (Hald and Mouritsen, 2018).

The work of Neri et al. (2021) presents a direct relationship with the objectives established in this article. Considering the insertion of the environmental and social perspectives, the indicators would be distributed as described below:


Financial Perspective

✓ Return on investment; Return on sales; Return on assets; Total supply chain cost; Inventory cost; and cash-to-cash cycle time.



Internal Process Perspective

✓ Capacity utilization; recycling; certifications; supply chain responsiveness; supply chain cycle time; and supply chain process time.



Learning and Growth Perspective

✓ Labor productivity; new product development time; investments; integration with supply chain partners; and use of new technology.



Customer Perspective

✓ Market share; customer satisfaction; product quality; product/service variety; order fulfillment; and delivery reliability.



Environmental Perspective

✓ Energy use; water use; material use; environmental impacts; and waste.



Social Perspective

✓ Stakeholders relationships; philanthropic investments; Occupational Health and Safety (OHS); labor turnover; and employee satisfaction.

Given the context, the overall objective of the research is to build a theoretical proposal for an integrated sustainability performance measurement system in the supply chain.

To enable the attainment of the general objective, the specific objectives are as follows: (i) selection of the bibliographic portfolio and (ii) the analysis of the contents of articles.

The themes addressed in this work are presented in the initial phase of their studies and development. Due to this initial phase, the article is limited to the understanding of the scientific scenario of publications, requiring its validation in the future in the practice of industries.

The paper is structured as described below:

• Introduction: description of the context and presentation of the research problem.

• Methodology: presentation of the research steps for the construction and analysis of the article base.

• Theoretical framework: description of the performance measurement systems with interface in issues related to sustainability.

• Theoretical proposal: presentation of a theoretical proposal to integrate sustainability into performance measurement systems.




METHODOLOGY

The bibliometric analysis process for performance measurement systems was built based on the steps shown in Figure 1. Each of these steps are described below:
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FIGURE 1. Stages of the systematic review.



Formulation of the Research Objective

To identify, based on the research parameters, the main supply chain performance measurement systems present in the literature.



Literature Search

The survey of measurement systems in supply chains was carried out on the scientific base SCOPUS, using the following keywords: “performance measurement system” and “supply chain.” The keywords cited above have been combined with: “sustainability,” “environment*,” and “social.” The survey was conducted for the interval between 2000 and 2020.



Research Evaluation

First, a set of results (Step 1) was obtained using the keywords in each database. In Step 2, studies that did not refer to measurement systems to measure the performance of a given aspect of the supply chain were analyzed and excluded.

The Table 1 describes the results obtained with the research.


Table 1. Results after steps 1 and 2 of the bibliographic database.
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Research Interpretation and Analysis

The bibliometric analysis of the supply chain performance measurement systems is focused on the survey of the main performance measurement systems that present a direct relationship with the BSC concepts and sustainability-related issues.

The Table 2 presents a summary of main features of the supply chain measurement systems found in the literature.


Table 2. Summary of supply chain performance measurement systems surveyed in the literature.
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SUPPLY CHAIN PERFORMANCE MEASUREMENT SYSTEMS: RELEVANT CONCEPTS AND ASPECTS

For Neely (1999), the concept of performance measurement refers to a process that scales the action and, while the measurement corresponds to the quantification process, it is the action that leads to performance. This author also states that performance measurement is the process of measuring the efficiency and effectiveness of the action.

According to Neely (1999), the main reasons for studies about performance measurement systems becoming so relevant since the 1990s are:

• Change in the nature of work;

• Fierce competition between companies;

• Specific improvement initiatives;

• National and international awards for quality and performance;

• Changes in the role of the organization;

• Changes in the external environment; and

• Intensification in the use of IT.

According to Bititci et al. (2015), the performance measurement system is an information system that operates at the center and integrates all relevant information to cooperate with the management of organizational performance.

For Bourne et al. (2003), the performance measurement system is a multidimensional set of performance measures to be applied in business planning and management.

Franco-Santos et al. (2012) found three points of similarity in the concepts of performance measurement system:

• Performance measures and supporting infrastructure.

• Functions of performance measurement systems: measuring performance, managing strategy, engaging in communication, influencing behavior, and providing improvement as well as learning.

• Processes of performance measurement systems: selection and development of measures; data collection and manipulation; information management; evaluation and reward of performance; and system review.

According to Hald and Mouritsen (2018), the measurement system acts as a central factor in GCS collaborating for its performance improvement. The performance measurement system must present a balanced structure, aligned with the focus company's strategy. In addition, the supply chain performance measurement system is influenced by four elements: conflict and objection (political/social/commercial tensions, actors' perceptions, and decisions); technical challenges (relationships between measures and links with other relevant systems); attitudes and commitment (lack of interest and egocentric attitude); and alignment (alignment with strategy, with organizational characteristics, and with product characteristics).

The next topics should describe the main supply chain treatment systems found in the literature.


Gunasekaran et al. (2001)'s Proposal

The proposal by Gunasekaran et al. (2001) aims to measure performance at a strategic, tactical, and operational level in a supply chain. In addition, a list of key metrics to measure supply chain performance is presented. Emphasis is placed on performance measures that address suppliers, delivery performance, customer service, and inventory and logistics costs at GCS.

According to Gunasekaran et al. (2001) the need to analyze measures and metrics in the supply chain context is linked to two main reasons:

Absence of a balanced approach: lack of balance between metrics focused on the financial aspect and operational metrics. Another relevant point is the number of metrics available.

Lack of a clear distinction between strategic, tactical, and operational metrics: no classification of metrics according to the decision level (strategic, tactical, and operational).

In order to address the gap described above, Gunasekaran et al. (2001) separate performance metrics in levels (strategic, tactical, and operational) and in the categories financial and non-financial. The Table 3 shows this grouping.


Table 3. A framework on metrics for assessing the performance of a supply chain.
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Proposta Park et al. (2005)

Park et al. (2005) propose a BSC for GCS. For this, a comparative case study which explores the effect of product characteristics on measuring importance and design was used.

The fusion of the concepts related to BSC and the management of the chain and supplies produced the Balanced Supply Chain Scorecard (BSCS). The Figure 2 presents the items that were considered in each perspective (financial, customer, internal and external business process, learning, and growth).


[image: Figure 2]
FIGURE 2. Objectives in BSCS. Source: Park et al. (2005).




Hervani et al. (2005)'s Proposal

The proposal of Hervani et al. (2005) aims to present and provide an overview of the various issues related to measuring the performance of environmental (green) management in the supply chain.

According to Hervani et al. (2005), there are internal and external issues that exert pressure on the implementation of a performance measurement system aimed at green or sustainable supply chains.

According to Hervani et al. (2005), internal issues are linked:

Pressures for internal controls for green or sustainable GCS performance measurement systems are largely cost- and profit-oriented. Waste streams, disposal costs, and overall waste and excesses from lack of recycling. Internal controls are numerous, and include all forms of legal systems, data management systems, links to other performance systems including those based on total quality management, and other industry-specific standards.

According to Hervani et al. (2005) the external issues are:

They can be grouped in different ways, but they are essentially those of external and competing stakeholders. The pressures can be regulatory or market-related (including influences from countless stakeholders, such as communities, employees, customers, suppliers, and competitors, to name a few).

The following is a list of selected environmental performance metrics from the toxic release inventory and the GRI (a multi-stakeholder process by an independent institution whose mission is to develop and disseminate globally applicable sustainability reporting guidelines) ranging from atmospheric emissions to energy recovery and recycling (Hervani et al., 2005):

• Non-punctual air emissions;

• Point of atmospheric emissions;

• Discharges to receiving streams and bodies of water;

• Underground injection at the site;

• Discharges to land on site;

• Discharges to public property treatment works;

• Other off-site transfers;

• Energy recovery on-site and off-site;

• On-site and off-site recycling;

• On-site or off-site treatment;

• Non-productive discharges;

• Reduction activities at source;

• Prevention of spills and leaks;

• Inventory control;

• Modification of raw material;

• Process modifications;

• Cleaning and descending;

• Surface preparation and finishing;

• Product modifications;

• Pollution prevention opportunity audits; and

• Material balance audits (selected metrics of environmental performance used by the toxic release inventory and GRI).

Additional general measures are detailed in the list below (Hervani et al., 2005):

• Employees and participatory management;

• Mission/s and declaration/s of values available to the public;

• Management systems related to social and environmental performance;

• Magnitude and nature of penalties for non-compliance;

• Number, volume, and nature of accidental or non-routine releases on land, air and water;

• Costs associated with environmental compliance;

• Environmental liabilities in accordance with applicable laws and regulations;

• Site remediation costs according to applicable laws and regulations;

• Main prizes received;

• Total energy use;

• Total electricity use;

• Total energy use;

• Other energy uses;

• Total use of non-combustible materials;

• Total water use;

• Habitat improvements and damage due to business operations;

• Quantity of non-product production returned to the process or to the market by recycling or reuse;

• Major environmental, social, and economic impacts associated with the life cycle of products and services;

• Formal written commitments, requiring an assessment of life cycle impacts;

• Programs or procedures to prevent or minimize potentially adverse impacts of products and services; and

• Procedures to assist product and service designers in creating products or services with reduced adverse life cycle impact.

According to Hervani et al. (2005), the project of the performance management system ISO 14031: 2013 involves collecting information and measuring the effectiveness with which an organization manages its environmental aspects in a continuous basis. ISO 14031: 2013 was designed for use in assessing environmental performance with indicators in three key areas:

(1) indicators of environmental conditions;

(2) operational performance indicators; and

(3) management performance indicators.

Regarding the tools that could measure performance in a supply chain, Hervani et al. (2005) mention the BSC in which organizational performance is viewed from four perspectives (the development of metrics, data collection, and analysis of the organization will take place from the perspectives described below):

(1) Learning and growth perspective;

(2) Perspective of the business process;

(3) Customer's perspective; and

(4) Financial perspective.

The Figure 3 presents the four perspectives with the BSC approach focused on sustainable aspects.
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FIGURE 3. Environmental performance measures by BSC categories. Source: Hervani et al. (2005).




Bhagwat and Sharma's Proposal

The proposal of Bhagwat and Sharma (2007) p develops a BSC for GCS and illustrates the ways in which the BSC was developed and applied in small and medium-sized companies.

The BSC is applied in relation to some metrics to assess GCS performance comprehensively. Four BSC perspectives are applied to these metrics, or the different metrics are adjusted in four different BSC perspectives. Each of the four perspectives must be represented in corresponding metrics and measures that reflect strategic milestones and objectives. Perspectives should be reviewed periodically and updated as necessary. The measures included in the BSC in question must be tracked over time, and explicitly integrated into the strategic process of the GCS (Bhagwat and Sharma, 2007). The Tables 4–7 present the metrics for each of BSC perspectives (financial perspective; and customer perspective; learning/innovation perspective; and internal business perspective).


Table 4. Performance metrics for the financial perspective.
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Table 5. Performance metrics for the customer.
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Table 6. Performance metrics for the innovation/learning perspective.
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Table 7. Performance metrics for the innovation/learning perspective.
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Financial performance measures signal whether the company's strategy, implementation, and execution are contributing effectively to improving results. Financial objectives include achieving profitability, maintaining liquidity and solvency in both short and long term, growth in sales volume, and maximizing shareholder wealth (Bhagwat and Sharma, 2007).

The customer perspective at BSC requires management to translate their overall vision of the company into specific measures that reflect the factors that really matter to customers (Bhagwat and Sharma, 2007).

The innovation/learning perspective refers to the ability to identify the points and factors that must be developed and maximized to facilitate and make the achievement of the strategical objectives more efficient. Innovation and continuous learning process can bring efficiency in the operational domain of the business. In addition, they ensure cost savings and product differentiation to meet customers' varied requirements. As a result, it strengthens financial capacity through increased profitability and a greater degree of profit appropriation and retaining a larger share of profits to finance the next expansion of the company's future projects under consideration (Bhagwat and Sharma, 2007).

The internal business perspective stems from the business process that has the greatest impact on customer satisfaction factors that affect cycle time, quality, employee skills and, of course, productivity. Companies must decide in which processes and competencies they should stand out and specify measures for each one of them (Bhagwat and Sharma, 2007).



Thakkar et al. (2009)'s Proposal

The proposal by Thakkar et al. (2009) develops a system and performance measurement based on BSC and Scor for small and medium-sized companies.

The metrics used to measure performance need to consider the following aspects: they must be able to capture the essence of organizational performance; the measurement system should ensure an appropriate assignment of metrics to the areas where they would be most appropriate; minimum deviations must exist between organizational objectives and measurement targets; the metrics must reflect an appropriate balance between the measured financial and non-financial targets and the measures must reflect a clear link with the strategic, tactical, and operational levels (Thakkar et al., 2009).

The construction of supply chain performance measurement systems should consider the following dimensions (Thakkar et al., 2009):

• Total supply chain cost: the cost of service as a percentage of revenue.

• Service level: includes fill rate (availability rate of number of items ordered by customers and number of items delivered to customers), operational performance (in terms of average order cycle time, consistency of order cycle time, and/or punctual deliveries), and service reliability (deals with the precision of work in incoming order, warehouse picking, document preparation, etc.).

• Asset management: use of capital investments in facilities and equipment, as well as working capital invested in inventory.

• Customer accommodation: capturing the measurement of perfect orders (zero defect logistics), absolute performance (how a company's logistics performance really impacts customers), and customer satisfaction.

• Cash-to-cash cycle time: time required to convert a dollar spent on inventory into a dollar charged from the sales revenue.

• Benchmarking: makes management aware of state-of-the-art business practices.

Based on the concepts presented above and, on the aspects, present in the BSC and Scor models, the proposal by Thakkar et al. (2009), the Figure 4 presents the elements that form the Scor-BSC structure for small and medium-sized companies.


[image: Figure 4]
FIGURE 4. Scor-BSC structure for small and medium-sized companies. Source: Thakkar et al. (2009).


The selected and remarkable characteristics of the proposed Scor-BSC structure for small and medium-sized companies are summarized as follows:

• Inclusion of tangible as well as intangible measures—tangible measures: cost, time, capacity, productivity, and utilization; intangible measures: effectiveness, reliability, availability, and flexibility. These measures need to be transformed into other performance indicators.

• Flexibility and product mix—delivery flexibility can be measured by assessing on-time delivery rate and error rate.

• Each metric describes a critical dimension of activity and process performance. It is impossible for these metrics to cover all dimensions of any activity performance.

• Instead of proposing a fragmented view, an attempt was made to interconnect several issues for the complexity of the business of small and medium-sized companies in managing the flow of goods and information from the point of origin to the final consumers.

• The proposed structure clearly defines the inputs and outputs for each process. The framework includes metrics for various categories of BSC and users are advised to further classify them on a strategic, tactical, and operational level.




THEORETICAL PROPOSAL FOR AN INTEGRATED SUSTAINABILITY PERFORMANCE MEASUREMENT SYSTEM IN THE SUPPLY CHAIN

The steps for building a proposal for an integrated performance measurement system aligned with TBL, BSC, and SCOR concepts will be described in the topics below.


Identification of Metrics Present in Performance Measurement Systems

The Table 8 presents the metrics present in the performance measurement systems present in the literature.


Table 8. Metrics present in performance measurement systems.
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Insertion of the Variables in the Dimensions Proposed in the Concept of Sustainability for the TBL

The insertion of variables in the dimensions proposed in TBL was carried out based on the study developed by de Almeida Santos et al. (2020). In that proposal, a maturity model in sustainability was developed and a fourth dimension was added to the concept of TBL, called transversal (refers to the variables of the maturity models in sustainability that present a holistic relationship with the other three dimensions simultaneously and interface with some aspect of corporate strategy).

The Table 9 represents the insertion of the metrics in the dimensions proposed in TBL and added to the transversal dimension.


Table 9. Insertion of metrics in the dimensions of TBL and in the transversal dimension.
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Presentation of the Integrated Performance Measurement System in Line With TBL and BSC Concepts

In a rapidly changing environment, organizational survival depends not only on operating as profitably, effectively, and efficiently as possible, but also on its commitment to environmental regulations and social demands (Garza-Reyes et al., 2016). For this reason, operational improvement programs have equally important goals of improving sustainability performance and enhancing competitive advantage.

The integrated performance measurement system presented in Figure 5 is a contribution to fulfill the need for tools that help managers and decision makers, considering the social, political, and economical interactions with natural systems. The objective of this work was stated in chapter 1 and consists of a theoretical proposition of a system to evaluate the maturity in sustainability present in the supply chain.


[image: Figure 5]
FIGURE 5. Proposal for an integrated performance measurement system. Source: Adapted de Almeida Santos et al. (2020).


This work will generate the continuity of research, developing tools that help managers and decision makers. Considering that decisions occur in complex environments, where there are social, political and economic interactions with natural systems. From this, practical mathematical models along with technological and analytical solutions can be important tools for decision support in the real world, and the importance of having the right models, tools and methodologies in decision making is increasingly evident.

The integrated performance measurement system has the configuration described in Figure 5.

The choice for a measurement system of maturity and performance in sustainable management in the supply chain, visually presented in Figure 5, can contribute to the organizational performance and evolution of its practices, reaching more satisfactory results.

Several companies have used tools to improve their performance in the social and environmental areas, as well as adhering to corporate programs and social balance sheets. According to Jin and High (2004), among the objectives sought by companies with the adoption of a strategy aimed at sustainability are: obtaining information for internal and external benchmarking of their activities, compliance with laws and regulations, improvement of the company's image, and finally, constant monitoring to improve operational efficiency over time. The benchmarking actions are part of continuous improvement programs, where performance measures of the organization are compared with reference values.

Veleva and Ellenbecker (2001) place sustainability indicators as important support tools for sustainability management. Indicators can facilitate the creation of a more eco-efficient and socially responsible production system. The following is a list of objectives that must be met by companies and their performance measurement system in order to make sustainable production possible:

– Produce periodic information on facility performance;

– Promote organizational learning on sustainability;

– Continuously measure performance to track advances in sustainability;

– Update and improve company performance through external benchmarking;

– Establish communication channels with stakeholders;

– Encourage stakeholder participation in decision makin.

Due to the constant mutability in the economic, political, and organizational scenarios, measuring sustainability maturity is a challenge.

Because organizations interact with several areas in a dynamic environment, being vulnerable to crises at any time.

Measuring a company's sustainable management has an impact on its competitiveness for obtaining new contracts and for business continuity, because it helps the organization plan, execute, and monitor improvement initiatives and process management.

Moreover, assessing the level of sustainable management performance enables the identification of each organization's strengths and weaknesses, and can generate measures to fill existing gaps and improve corporate governance and sustainable management.

It is known that companies need to implement sustainable management in a consistent and systematized way, but there is no decision support tool for performance evaluation focused on Sustainable Management that measures or evaluates the level of performance of this process within organizations according to the requirements of a Management System and, therefore, applicable to companies of different sizes and market segments.



Critical Evaluation of the Theoretical Proposal

After the construction of the theoretical proposition, some aspects were evaluated for the proposition of future studies. According to Anthony (2019), information technology (professionals in the field) exert positive influence on environmental performance.

Another aspect is the positive influence of the artificial neural network (ANN) approach in establishing the relationship between supply chain integration; quality leadership; supply focus; consumer focus; and information sharing and the dependent variable (sustainability performance) (Lim et al., 2021).

The value chain should be another point for evaluation regarding sustainability performance. According to Anthony (2019), primary activities positively influence the adoption of sustainable value chain concepts. Another important aspect is that sustainable value chain adoption is mainly influenced by operational performance. Similarly, green education and environmental awareness of professionals is one of the crucial initial steps to improve sustainable value chain adoption.




CONCLUSIONS AND RECOMMENDATIONS FOR FUTURE STUDIES

The relationship between companies that are part of a supply chain is important to influence the sustainability of products and services. For example, the buyer may choose to incorporate criteria that consider sustainability performance in the selection of suppliers.

In this context, the research question arises: how to build the necessary knowledge about supply chain performance indicators in sustainability, systematizing in an evaluation process integrated with the organizational results?

The general objective is to build an integrated system of sustainability performance analysis for the supply chain. In order to achieve the general objective, the specific objectives are the following: (i) selection of the bibliographic portfolio and (ii) analysis of articles content. All of these items were carried out in Chapter 4: “Theoretical proposal for an integrated performance measurement system for sustainability in the supply chain.”

The contribution to the scientific literature lies on the fact that the performance measurement of the production chain has been studied by some authors. However, these studies are distributed in a dispersed way in the literature, which makes a panoramic view on the subject difficult. In order to provide a systematic view on this subject, this article presented a report on publications within the scope of applying indicators to monitor sustainability performance in the supply chain.

The main applications of this work are to support and guide organizational practices toward an integrated performance measurement system for sustainability in the supply chain.

The contribution to organizational practices is explained in Chapter 4, in which the system for measuring sustainability performance in the supply chain is presented.

The literature review allowed the development of a system to address issues of sustainability performance in the supply chain.

Future studies can be suggested, such as the application of the systematic proposed in this article in case studies in several economic sectors. Similarly, the application of the system to influence supplier selection and development.
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