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Abstract

The direction for the construction of a sustainable supply chain concept has an evolution and contribution of
multiple disciplines that have been elaborated by academic and business bias. From this point on, defining a
concept of this subject represents an issue that demands an interpretative effort, since several factors and
theoretical approaches influence this category. The objective of this article is to demarcate a theoretical
framework on sustainable supply chains and relate it to the barriers present in the measurement of sustainable
performance. The method applied in this assessment combines systematic literature review, qualitative analysis
of content and bibliometrics, through interconnected steps, which allow a detailing of the dimensions and under
dimensions of the sustainability in the supply chain and the identification of the barriers that are associated with
the measurement of performance. The material considered is supported through theoretical and empirical studies,
which approached the formulation of the concepts and their applicability at different levels of the supply chain.
This allows the content analysis to demarcate certain stages of development and the different theoretical
approaches that respond and assist the concept. The results contribute to the definition of a roadmap to measure
of sustainable performance, an issue that is the basis of future studies over this theme.

Keywords: theoretical constructs, main barriers, performance indicators, theoretical approach, benchmark
method

1. Introduction
1.1 Introduce the Problem

As a network that integrates physical, information and financial aspects that extends from local to global
environments and is responsible for the transfer of resources and value generation, the supply chain is a key and
strategic element for today’s market (Cooper et al., 1997; Lambert et al., 1998; Mentzer et al., 2001). This is
justified by the demand for goods and services in contemporary society. The composition by multiple actors and
the distribution in levels of relationship between them represents, in fact, an articulation of a socioeconomic
system with values that support culture and synergy of parts of the chain. The points of contact among the supply
chain and the environment are inevitable, i.e., at least in some of the initial, intermediate, and final stages there is
a reaction between the socio-economic and environmental system with evident contradictions to be considered
(Porter & der Linde, 1995). However, the sources for the conception of new theories about the role of supply
chains for environmental issues are one of several justifications for the evolution of this category (Cigolini et al.,
2004).

There are motivating sources for change in the macro and micro perspectives that affect the supply chain concept
incorporating subjects outside the classic planning/performance lens, which must be analyzed. From macro
perspectives, causing a vertical change, are the following issues the climate change, the resources non-renewable,
the accumulation of pollution in the ecosystems, the deterioration of the environments surrounding urban and
rural regions, among others. A condition critical that has worsened in recent years. From micro perspectives, the
changes are derived from the local pressures, such as accountability to stakeholders, social responsibility, and
demands for transparency and certification of processes through goods-services with seals and standards of good
practice. At this point, the supply chain concept is oriented to incorporate sustainability as a response to the
needs demonstrated by the aforementioned issue (Linton et al., 2007). A contributing context was the gradual
change in society over the value attributed to the ecological footprint caused by contemporary practices
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(Brundtland et al., 1987), this has determined a work route for the evolution of the concepts of this subject
(Tsoulfas & Pappis, 2008).

1.2 Explore Importance of the Problem

The new proposed and proven links about socioeconomic, environmental, technological, and organizational
systems for the conceptualization processes required a consensus of multiple theoretical bases. The theoretical
evidence considered in the construction of sustainable supply chain concepts, according to Geng et al. (2017),
has been established a comprehensive frame of the factors to be considered. This condition defines the guidelines
for the revision of the documents that support the theoretical framework of the category that has already been
evaluated by Seuring and Miiller (2008), Carter and Rogers (2008), Carter and Easton (2011), Sarkis (2012).
Nevertheless, each theoretical approach contributes its constructs and thus generates a diffuse scenario in the
moment of reaching a sustainable performance model. The group of theories that can be considered exceeds the
targets of this study, to focus on the theories such as natural resources-based view, dynamic capabilities,
relational, stakeholder, triple bottom line, institutional and transaction cost economic would represent a
delimitation for the interpretation of concepts and the definition of a theoretical framework.

The organization of this document is in stages that answered the objective of the study. In a previous phase, the
summary and keywords were exposed followed by the introduction which is a provocation to treat this subject.
The second stage presents the method and materials needed to conduct the study, which is supported by a
procedure for reviewing the documents that must answer the research questions and it define the results of this
study. The third stage presents the preliminary results of the selection of documents fulfilling the selection
criteria based on the analysis of content and bibliometrics on the selected documents. From the results of the
third stage, the answers to the research questions related to the theoretical framework and barriers to measuring
sustainable performance may justify. The fourth stage is followed by a discussion and conclusion that are derived
from the study.

2. Method

This study is carried out through a systematic literature review method, which is chosen as a sample of
documents that propose theoretical and conceptual formulations on the sustainable supply chain theme. The
study materials should be considered are articles published in journals indexed in bibliographic bases and which
represent reference support on the subject. The analysis of content and bibliography are some of the steps of the
method, where a characterization of each article is performed about the bibliometric indicators and
interconnected with the selected sample of documents. This analysis is defined from the selection arguments
focusing on documents that propose and contribute to the category of the sustainable supply chain. Besides, the
procedural aspects of the method, it is necessary a stage of exposure of the research questions, which indicate
points of interest for this study according to the theoretical framework that it is defined. Finally, to categorize the
concepts, which determine bias within the theoretical framework, affiliation to the selected theories, leaders in
the fields of studies, collaborative networks that correspond to the structure of knowledge related to the concepts
of sustainable supply chains and impact that create the existing barriers in measurement of sustainable
performance, and that are arguments to answer the research questions. In this way, the phase of methods and
study materials continues with an explanation of the procedure to be applied.

2.1 Procedure

The construction of a theoretical framework is carried out from the system of steps, which organize the method
to be applied in this study. The elements to be considered initially are the selection of materials that support the
systematic review of the literature, which should be theoretical and/or empirical articles with the indispensable
condition of proposing a concept about the sustainable supply chain. The following act continues with the
analysis of the content (Mayring, 2002, 2014), where the aims of the studies that substantiate the theoretical
framework are raised. Also, the theoretical constructs that relate to the object of study are defined. The results are
used in a classification framework of the concepts through factor analysis techniques, which defines the relative
positions among the concepts within the selected sample.

Subsequently, a bibliometric analysis is performed on the articles to evaluate the previously mentioned indicators.
The results of this analysis may be creating the conditions for a second classification. In this case, the documents
and references may be considered. The purpose of the classifications is determined by the alignment of each
concept to the theory groups and thus define the barriers to measuring sustainable performance in supply chain
actors. In this way, the procedure encloses a research strategy for the fulfillment of the objective of this study.
This is illustrated through a diagram (See Figure 1):
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Figure 1. Diagram of the procedure to define a theoretical framework

2.2 Research Questions

A theoretical framework on sustainable supply chains is defined necessarily for the analysis goals sample of
documents that are fulfilled through literature review. Analysis goals can understand qualities within the
knowledge framework that are of research interest. In the face of consolidated studies, such as: Seuring and
Miiller (2008), Carter and Rogers (2008), Srivastava (2007), Gold et al. (2010), Touboulic and Walker (2015)
which provide the category concepts, and it is related to the existing barriers to measuring sustainable
performance in chain actors. Therefore, the elements sought in the sample of articles require characterization of
the dimensions of the concepts and identification of possible shortcomings in the study area. The research
questions are:

Q; What is the structure present in the sustainable supply chain concepts proposed in previous studies?

Q, What relationship do the multiple dimensions of sustainable supply chain concept with the measurement
of performance?

Q; What is the weight of the selected theories that underpin SSCM concepts with measurement of
sustainable performance?

From the application of the procedure, it is possible to answer each of the questions cited, which includes the
theoretical evidence that can support the measurement of sustainable performance.

3. Literature Review to Build a Theoretical Framework

3.1 Conceptual Structure

The support to obtain results about the theoretical framework begins in this study with the selection of a sample
of articles, where certain requirements must be met by the revised documents. The sustainable supply chain
category gathers three decades of contributions, which represent an accumulation of concepts and theoretical
studies that are available for this type of evaluation. The starting point for the selection of sample articles is the
documents published in the period 2017-2019 on this subject. These documents should be metadata type, it is
expressed by the systematic literature reviews method, such as Luthra et al. (2017), Ansari and Kant (2017),
Maditati et al. (2018), Carter et al. (2019) which provide a starting point for determining study sample that is
required (See Table 1).
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Table 1. Metadata type articles and literature reviews.

References Study objectives Sample
Luthra et al., 2017 The proposes a structure to evaluate the sustainable selection of suppliers 90
Ansari & Kant, 2017 The aims to conduct a new review of the SSCM literature and provide the status of the research 185

field by classifying and analyzing relevant papers extracted from structured research from
different perspectives

Maditati et al., 2018 The proposes a comprehensive view of structural associations among the GSCM factors such as 87
drivers, practical indicators, and performance measures.

Carter et al., 2019 Conducting a systematic literature review on sustainable supply chain management (SSCM) in 44
primary logistics and supply chain management magazines during the period 2010-2018

The studies cited may allow defining an idea about the concept of sustainable supply chains, but they do not
reflect some of the positions that have been accumulated in recent years of developments in the category under
study. A solution to this problem is determined by the reference systems that support the studies (Luthra et al.,
2017; Ansari & Kant, 2017; Maditati et al., 2018; Carter et al., 2019), which helps to identify metadata type
studies for literature review that propose concepts about the object of study. This makes available a population of
studies that comprises different biases within the conceptual and theoretical relationship of the sustainability
supply chain, which correspond to the different dimensions that make up this concept. The review accounts for
387 references, excluding those repeated by the four studies, and in total only 54 of them present a concept
exposure on the category, which represents the sample for the literature review.

The sample documents are: Bowen et al. (2001), Fiksel (2003), Kleindorfer et al. (2005), Linton et al. (2007),
Svensson (2007), Srivastava (2007), Seuring and Miiller (2008), Font et al. (2008), Carter and Rogers (2008),
Hutchins and Sutherland (2008), Pagell and Wu (2009), Haake and Seuring (2009), Gold et al. (2010), Taticchi
(2010), Wolf (2011), Woodcraft et al. (2011), Gupta and Palsule-Desai (2011), Carter and Easton (2011), Chi
(2011), Faisal (2012), Aboelmaged (2012), Carbone et al. (2012), Ashby et al. (2012), Gunasekaran and
Spalanzani (2012), Hassini et al. (2012), Ahi and Searcy (2013a), Muduli and Barve (2013), Hansen and
Schaltegger (2013), Harms et al. (2013), Stefan Seuring and Gold (2013), Beske et al. (2014), Brandenburg et al.
(2014), Fabbe-Costes et al. (2011, 2014), Beske and Seuring (2014), Blome et al. (2014), Ji et al. (2014),
Boukherroub et al. (2015), Tajbakhsh and Hassini (2015), Burritt and Schaltegger (2014), Govindan et al. (2014),
Gualandris and Kalchschmidt (2014, 2016), Hsu et al. (2016), Hussain et al. (2016), Idil Gaziulusoy (2015),
Kannegiesser et al. (2015), Kim et al. (2014), Kuik et al. (2011), Mangla et al. (2014), Matthews et al. (2016),
Pagell and Shevchenko (2014), Schrettle et al. (2014), Su et al. (2016), Carter and Washispack (2018), Fayezi et
al. (2018).

The selected documents extend from 2001 to 2018, which summarizes a representative period given the number
of studies published on sustainability applied to the supply chain. The most prominent journals were
International Journal of Production Economics (6), Journal of Cleaner Production (5), International Journal of
Physical Distribution and Logistics Management (4), Journal of Supply Chain Management (3), and Supply
Chain Management: An International Journal (3); the remaining journals summarize the total sample selected
with two or one articles.

The conceptual structure allows an analysis of the content, which through the semantics of the concepts
determines that the centrality is at the end “company”, according to the processing of the software Tropes v. 8.4.4,
(ACETIC-CYBERLEX & Investors private, 2020). The reasons that “company” is in this position is related to
the weight given in the concepts to the actors of the supply chain to implement sustainable practices. Another
point derived from the analysis of the content is the term sustainability, which expresses a hierarchical condition
before all keywords used in the concepts (See Figures 2 and 3)

This disregards the links established by the concepts according to the degree of similarity, which should be
studied by other techniques for the analysis of content. One technique that would illustrate the particularities of
the concepts is the method of multidimensional scaling considering the objects to be compared. In the case of
selected concepts, a non-metric scale of similarity between the concepts can be evaluated. In this way, a
particular exposition of the concepts is offered.
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Figure 2. Semantic network of the sample of concepts, (Centrality)

Figure 3. Relationship between the keywords that make up the sample of concepts

From the semantic evaluation, one can compare the concepts by a system of eighty keywords derived from the
previous evaluation. This allowed mapping the concepts according to the declarations, orientations, and
dimensions considered in themselves. The result is determined in two analysis dimensions, for now, D1 and D2,
that will be defined later each one. The procedure considers the distance by the “Binary” method, which provides
a distribution of the concepts as follows (See Figure 4).

The relationship between concepts and the eighty keywords allows defining groups of concepts, which can be
similar in their definitions. All concepts consider in certain ways that supply chains need sustainability, the
combination of factors, dimensions, and objectives of this need is designed in different degrees of incidence. The
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firth group gathers the following concepts (Bowen et al., 2001; Fiksel, 2003; Kleindorfer et al., 2005; Svensson,
2007; Srivastava, 2007), which reinforces the theoretical foundations of the green chain category both in
processes and product-services design, which determines a consolidated approach to this approach of sustainable
supply chains. This represents a stage, which expresses sustainability through technical, organizational, and
engineering aspects, which according to Ahi and Searcy (2013) is a theoretical construct that brings together a
practical and scientific value in the framework of the sustainable supply chain.
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Figure 4. Multidimensional scaling of the sample of concepts: (25) Gunasekaran; Spalanzani (2012), (26)
Hassini et al. (2012), (29) Hansen; Schaltegger (2013), (31) Muduli; Barve (2013), (38) Gualandris;
Kalchschmidt (2014), (46) Kannegiesser et al. (2015), (47) Tajbakhsh; Hassini (2015), (49) Hsu et al. (2016) and
(51) Matthews et al. (2016)

For its part, the most relevant group, according to the number of interconnected concepts and the bibliometric
indexes consulted are in: Fiksel (2003), Linton et al. (2007), Carter and Rogers (2008), Seuring and Miiller
(2008), Haake and Seuring (2009), Pagell and Wu (2009), Gold et al. (2010), Taticchi (2010), Fable-Costes et al.
(2011), Kuik et al. (2011), Wolf (2011), Gupta and Palsule-Desai (2011), Aboelmaged (2012), Hansen and
Schaltegger (2013), Beske et al. (2014), Govindan et al. (2014), Gualandris and Kalchschmidt (2014), Kim et al.
(2014), Pagell and Shevchenko (2014), Schoettle et al. (2014), Tajbakhsh and Hassini (2015), Gualandris and
Kalchschmidt (2016), Su et al. (2016), Carter and Washispack (2018), Fayezi et al. (2018), which represent the
second group. This group proposes a sustainability orientation to the role of the actors in the chain that can
integrate the strategic-tactical-operational levels in the management system. However, the proposal of Matthews
et al. (2016), which belongs to this group, is discussed the paradox about the applicability of the sustainability
approach at the supply chain level that represents a limited practice in the analysis.

The third group is determined by the concepts (Font et al., 2008; Chi, 2011; Gunasekaran & Spalanzani, 2012;
Elkafi Hassini et al., 2012; Faisal, 2012; Muduli & Barve, 2013; Ahi & Searcy, 2013a; Gualandris &
Kalchschmidt, 2014; Kannegiesser et al., 2015; Hsu et al., 2016), which are focused on the priority issues of to
apply sustainability in the different supply chain scenarios. The priorities here are represented in a combination
of study objects, be they processes and products, to obtain the integration of management levels, and to allow
models of performance evaluation.

The concepts that explore issues of boundaries between the actors in the chain define the fourth group. In the
fourth group, the external factors are that have higher weight such as a system of pressure and reward the
stakeholders, which require results for each actor at each moment of resource exchange along the supply chain.
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The concepts that are comprised: Woodcraft et al. (2011), Ji et al. (2014), Boukherroub et al. (2015), that do not
share the similarity in factors and priority, but that consider the performance of suppliers and the life cycles of
goods, as elements of different dimensions that contribute to the category under analysis.

For its part, a group cannot be assigned by similarity criteria or is represented by Carbone et al. (2012), Burritt
and Schaltegger (2014), Idil Gaziulusoy (2015), Brandenburg et al. (2014). The contribution that these concepts
give to the definition of a sustainable supply chain is an approach that relates corporate responsibility, holistic
decision support models, comparisons between weak and strong sustainability in the supply chain context.

Finally, there are the fifth group of concepts are composed by Carter and Easton (2011), Ashby et al. (2012),
Stefan Seuring and Gold (2012), Harms et al. (2013), Blome et al. (2014), Beske and Seuring (2014), Mangla et
al. (2014), that in favor of the proposed definition’s reference is made to sustainability through the contributions
of internal strategies, risk management, creation of corporate and sustainable competitiveness. This group
corresponds to a certain extent to the actors of the supply chain with a strong orientation to local circumstances,
according to each case of study, which must be considered in the barriers to measuring performance.

In this way, the mapping of the approaches of the category allows to response to Q1, the conceptual structures,
either by the semantic evaluation and/or multidimensional scaling according to the arguments exposed is defined
by concepts that are oriented to environmental, economic, and social issues within a predominance of triple
bottom line theory. However, this condition may change the weight of these structures if the concepts align
themselves to issues such as natural resources-based view, dynamic capabilities, relational, stakeholder,
institutional or transaction cost savings, which leads us to an understanding of each concept, which results in a
characteristic scope of this category.

For the multidimensional scaling vertical orientation and horizontal is define as the particularity to share among
the concepts. The D of vertical orientation is defined as a degree of expressive particularity of the concepts, i.e.,
the concepts may present a general perspective or focus on the actors, processes, or functions within the context
of the chain, and in response to the prevailing theory. The D, of horizontal orientation is defined as the relative
evolution of concepts, which expresses the incorporation of elements as the reason for the category’s reach. The
evidence exposed by the superposition between D; x D, demarcates a certain degree of divergence on the
definition of a sustainable supply chain.

The comparative dimensions in the multidimensional scaling can help in the answer at Q,, which it represents for
the availability of an indicators system to attend the measurement of sustainable performance. Given this, the
analyses carried out to declare the conceptual structure it is represented the availability of theoretical constructs,
which is recognized by the academic and scientific community over the sustainable supply chain category.

3.2 Intellectual—the Social Structure of the Studies Sampled

The intellectual—social structure that corresponds to the studies and that sustains the concepts and enables a
review of the academic community, researchers, institutions, and leaders of the study area. The characterization
of the community and its relationship with the biases of the concepts offers an argumentative perspective on the
collaborative networks that can be presented in the selected sample. The elements that are considered are the
analysis of the social structure through authors, co-authors, institutions, sources of funding, and the citations
made by the articles, which allows defining certain common points that contribute to and condition the
formulations of the concepts in each study.

For these analyses, a query is performed in ISI-Web of Science and Scopus, which define the metadata of each of
the articles of the sample. From this dataset, you can establish the network of co-authors that gathers the research
groups of the sample. The network of co-authors makes it possible to define the most influential researchers in
this category. This allows demarcating the schools of thought and biases valued over the category, expressive by
a research group. Besides, the most renowned institutions can be defined according to the number of publications
versus levels of citations per document published. Given this, the statement of the conceptual dimensions that are
associated with each cluster of the network can provide the evidence to relate to the theoretical framework and
the existing barriers in measuring sustainable performance in supply chain actors.

The intellectual structure began with the evaluation of citations and quotations that correspond to the articles
studied. In this case, the intellectual structure is determined by a citation system that presents the following
result:
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The most relevant references are determined by the studies of Srivastava (2007), Seuring and Miiller (2008),
Carter and Rogers (2008), Pagell and Wu (2009), each one belongs to the selected sample. The concepts derived
from these studies are between groups one and two, which were analyzed in the conceptual structure. The
intellectual structure corroborates in favor of the co-citation system of the four groups expressed in the
conceptual structure. This evaluation has been carried out through the citation system by authors, which results

in, (See Table 2).

Table 2. Ranking of citations by authors and co-authors

No Authors Citations
1. Sarkis J 109
2. Seuring S 109
3. Carter CR 84
4. Klassen R D 84
S. Zhu Q 62
6. Vachon S 49
7. Pagell M 48
8. Van Wassenhove LN 45
9. Schaltegger S 38
10. Muller M 33
11. Jayaraman V 31
12. WuZ 30
13. Preuss L 25
14. Elkington J 24
15. Rogers D S 24
16. LintonJ D 23
17. Kleindorfer PR 22
18. Lamming R C 22
19. Shankar R 22

The nineteen most important authors according to the sample can be considered as leaders of the intellectual
structure, the authors, and co-authors of three of the four most cited references are in this group of higher weight.
This allows us to conclude that the theoretical framework is determined by a knowledge management base that is
defined by a system of cooperation between researchers, which represents by the category the consolidation of
the groups of works. Based on these results, the social structure must be evaluated and thus confirm the
collaborative networks of researchers and the institutions that contribute the most in the sample to the social

structure of this category.
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In the evaluation of the social structure, the relationship between authors and co-authors in revised documents
and the institutions of these researchers was considered. The indicator related to the researchers, which is
expressed by the existing networks of collaboration has been shared for document numbers: Seuring, S. (7),
Carter, C. R. (3), Beske, P. (3) and Schaltegger, S. (3), which is reiterative in certain cases to the authors of the
most prominent articles previously cited.

The most important institutions define conditions that may vary over time, according to the association of
researchers with the employment relationship or projects at the time of publication. Among the most relevant
institutions are: University of Kassel (14), University of Nevada (5), Arizona State University (3), Ryerson
University (3), Indian Institute of Technology (3), and Universitit Liineburg (3), with a possible condition of two
or more researchers per institution.

The interpretation of this state presented in the sample about the social structure summarizes that approximately
25 of the 54 documents are the results of a collaborative network that combines researchers and institutions in
common. The result is that the theoretical framework can count on centrality in the academic system-research,
according to the sample, and that they contribute to the object of study and can affect the development of new
concepts.

Given this, the review of conceptual, intellectual-social structures shows that the sustainable supply chain in
favor of content, the relationships of research, quotes, and collaborative networks are defined by multiple
dimensions, those that express a relationship with the different levels that make up the chain, which determines
different conditions and areas of interest according to reference analysis and concepts consulted.

3.3 Building a Sustainable Supply Chain Management Concept

The literature review and corresponding evaluation of the sample may demarcate an adequate position to build a
conceptual map. The objective is to respond to the Q3 to conclude the descriptive framework on the role of the
selected theories in the theoretical framework about the concept of the sustainable supply chain. To accomplish
this type of construction is considered the premise that each one of the studied concepts is an advance to this
category, but a certain group proposes conceptual maps that are based on the underlying theories. This step
gathers all elements to conclude a consensus in the form of a concept and thus delimit the existing lacks, at least
in the theoretical order, in the measurement of sustainable performance in actors of the chain, which represents
the contribution to the general objective of this study.

As a response to Qs, derived from the previous study of conceptual maps and the concepts of the sample, it
defines that the models that are oriented to environmental management issues present a greater weight for the
theories: natural resources-based view, dynamic capabilities, and transaction cost savings, with a lower weight
for stakeholder theory. The green supply chain concepts include the relational and institutional theories, besides
those considered by the previous stage. Finally, the sustainable supply chain combines in most cases a relevant
weight for each of the theories considered, especially the triple bottom line theory. This response to Qs, but it is
important to recognize that the complexity arising from the broad concept of the sustainable supply chain can
bind other theoretical formulations, a question that is outside the objectives of this study.

The construction of a concept is defined that it is dispensable to pass through the consideration of the
environmental dimension in all its extension. In this case, the environmental dimension does not present a single
theory that explains the direct and indirect relationship between the actors of a value chain. For this reason, the
relations of environmental issues face the following theories: natural resources-based view, dynamic capabilities,
relational, stakeholder, triple bottom line, institutional and transaction cost savings, is an essential dimension to
assign the sustainable approach to any supply chain.

At this point, the elements are determined by the question of the sustainable bias, which is represented by the
sums of the results of all the actors or individual players of the supply chain. This question can be explained by
the socioeconomic dimension, which represents a system of pressure and rewards for action at the different
levels of the chain (Seuring & Miiller, 2008), which should be based on the focal unit. Certain behaviors to be
become a set of triggers of the sustainable performance, either through the selection of suppliers, attention to
internal or external social groups, or compliance with the legal norms where it develops these activities. This
expresses a benchmark for the following theories: relational, stakeholder, triple bottom line, institutional, and
that closes the macros - dimensions of the sustainable supply chain concept as a requirement at actors.

The separation by groups of factors within socioeconomic may define a scheme of interests at the macro and
micro levels that has an unfolding to those under political-cultural, technical-technological, etc. dimensions.
However, social factors have been recognized as the neediest group of factors in the modeling perspective
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(Brandenburg et al., 2014; Brandenburg & Rebs, 2015; Kannan Govindan et al., 2015), which is recognized in
stakeholder, triple bottom line, and institutional theories. The conditions that were exposed by Ehrgott et al.
(2011), Ahmadi et al. (2017) over the social factors manifest themselves as a barrier at different levels of
sustainability management in the supply chain context because can be expressive of the performance of the chain
actors. For their part, economic factors present a predominant condition, both in concepts and conceptual maps,
which allows for a balance between environmental and economic in measurement of sustainable performance.

Conceptual maps consider and reflect a system of dimensions general which must be analyzed through a sample
of the conceptual maps. The conceptual maps such as: Bowen et al. (2001), Seuring and Miiller (2008), Carter
and Rogers (2008), Pagell and Wu (2009), Gold et al. (2010), Chi (2011), Fabbe-Costes et al. (2011, 2014), Hsu
et al. (2016), Fayezi et al. (2018), may define within the selected sample the graphic expressiveness of some
sustainable supply chain studies. These conceptual maps represent a significant reduction of the studies initially,
but analysis of the conceptual maps can be used. For the construction of a conceptual map, a critique of each of
the mentioned models is made, which results in a characterization of the weights of each theory in them and
derived from this the existing barriers to measuring sustainable performance in actors of the supply chain. To
build the concept through the valuation of the mentioned models may be defined. The criteria are used, besides
the correspondence of the mentioned theories, the points of incidence in the supply chain and how sustainability
is considered in each case and its relation to the performance of the actor. The results of this evaluation of the
conceptual maps are summarized in, (See Table 3).

The results of the evaluation of the conceptual maps define that the sustainable supply chain category presents
evolution because of the problems addressed over the last years, in these conceptual maps. To build a concept
seen at the points of incidence in the chain and the scope of the sustainability biases in each of the models, it is
adopted in this study that:

Sustainable supply chain is the assignment given to management levels that aim at a transfer of goods and
services with a favorable relationship for the stakeholders by the principle of balance between the
dimension’s rules sustainable performance.

The concepts that have most influenced this demarcation are Seuring and Miiller (2008), Carter and Rogers
(2008), Fabbe-Costes et al. (2011) with the contributions made from environmental management and green
supply chain, which also were considered by the sample studies. Given this, the barriers to measuring sustainable
performance in supply chain actors are conditioned for several causes, which is not reflexed in the concept was
cited. The comprehensive framework of indicators and quantities that can characterize sustainable performance
and that is particular to each case study is the point starting to define the barriers of the measurement of
sustainable performance.
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Table 3. Descriptive table on the conceptual maps

No Graphic representation of conceptual maps Weight of the theories Supply chain incidence Sustainable bias
1 (Bowen et al., 2001) CONRBV This model is based on A demarcated study on the
SUPPLY XDC empirical research of green supply chain that
CAPABILITIES. X Relational multiple supply chains with  relates corporate
[IStakeholders a focus on purchasing responsibility to
eraeic RODUCTE LI3BL strategy and corporate performance and
D GPLY. Y Int proactivity on development of
TCE environmental issues. environmental
management capabilities
GREENING THE
> rrocess
2 (Carter & Rogers, 2008) XINRBV This model is based on a This study proposed to
Bom? XDC strong holistic perspective create a conceptual
XRelational with no specific focus on framework for the
Stakeholders the supply chain, since it sustainable supply chain
X3BL integrates from category. It lacks a specific
XInt strategic-operational, proposal for performance
eimo X TCE without detailing element of  in chain actors.
— etes the chain.
3 (S Seuring & Miiller, 2008) XINRBV This model is focused on a This study develops a
l@ 0bc relational system of actors theoretical framework
Incentives Government X Relational in the chain, where two based on the management
/ X Stakeholders strategies of performance of suppliers by the
poncee C;::'ny Customer 3BL measurement are proposed risks-performance and
Int from the strategic, tactical, supply chain management
\ Staksholder XTCE and operational. for sustainable products,
which represents the basis
5| (Simper st for measuring the
“5 performance sustainable performance in
actors of the chain.
4 (Pagell & Wu, 2009) XINRBV This model is based on the This study develops a
. XDC integration of the practices performance-oriented
e E%EE&E, X Relational of the actors in the chain, framework in the
i i Stakeholders with a focus on dimensions of
. Jetadom X3BL performance, from a sustainability in the supply
AN XInt perspective of the behavior chain. Considers that this
P ee oo v XTCE of these actors. bias is the result of the
e integration of the areas of
=) S the supply chain.
5 (Gold et al., 2010) CONRBV This model is based on the This study integrates
XDC competitive advantage of different perspectives in
XRelational the actors in the chain the relationship of supply
Stakeholders through the relationship and  chain actors, the proposal
X3BL collaboration in the regarding performance is
Xnt social-economic factors of summarized by a generic
XTCE the market context. matrix of indicators and

value of the competitive
advantage
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6 (Fabbe-Costes et al., 2011) XINRBV This model is oriented in This study proposes a
e XDC the expression of the holistic vision of
d tJI“ .‘- ' Z XRelational multiple levels that happen environmental and social
SNANE AN Stakeholders in the activities of a supply issues at different levels of
‘\ 1\7«“““&.{’ X3BL chain. It focuses on the supply chain. It lacks a
‘vﬁ'#‘. I Int separating at which level proposal to measure
Q;M sl XTCE each factor has priority. performance
7 XINRBV This model is based on the This study focused on
XDC results of a supply chain green chain management
ORelational segment as a function of with performance
[OStakeholders reverse logistics. It orientation through reverse
O3BL considers different internal logistics. This study lacks a
XInt processes of an actor in the description of social
XITCE chain and levels of factors, even if it considers
management as well strategic orientation,
8 CONRBV This model is based on the This study is based on the
ODpcC pressure of interest groups system of pressures that it
XRelational and therefore the exerts on companies to
XStakeholders achievement of results in a obtain goods and services
X3BL segment of the supply chain  of high value and ina
XInt depending on a context for sustainable way. It
XTCE resource procurement proposes a way of

processes in a sustainable

evaluating performence by

way, therefore: supplier - integrating the dimensions

client of sustainability.

Note. NRBV: Natural resources-based view theory; DC: Dynamic capabilities theory; Relational: Relational theory; Stakeholders:
Stakeholder theory; 3BL: Triple bottom line theory; Int: Institutional theory; TCE: Transaction cost economic theory.

4. Barriers to Measuring Performance

The answer to each of the questions formulated at the outset of the study can help identify the barriers to
sustainable performance measurement, which will be assessed in this part of the study. According to the concept
assumed about sustainable supply chain where attention to management levels in chain agents can affect the
logistics network, strategies, and internal culture of these agents. Faced with this, defining the ability to measure
sustainable performance depends on what the scope of this measurement is. This relative condition of the
measurement process begins in the design of the planning and organization of the processes in the agents, this
implies a detailed study of the integrated management system to minimize impacts and maximize returns, which
can be noted differently in the conceptual maps evaluated (Bowen et al., 2001; Seuring & Miiller, 2008; Carter &
Rogers, 2008; Pagell & Wu, 2009; Gold et al., 2010; Chi, 2011; Fabbe-Costes et al., 2011, 2014; Hsu et al., 2016;
Fayezi et al., 2018).

The barriers to measuring sustainable performance are evident in conditions that identify the lack of a
development projection based on innovation and conservation of natural resources. This manifestation is
recurrent mostly in regions or countries where the rules of protection of environmental assets and compliance
with socioeconomic rights are not declared or if it is vacillating in their control. Seeking a way to measure
sustainability in agents of the chain in these mentioned conditions is complex and little recommended. The lack
of a sectorial strategy, of local activism or groupings of stakeholders around the agents in analyses, is the worst
condition to start measuring sustainable performance.

Another barrier that may manifest itself is the lack of independent bodies to the powers of the agents in the chain
to manage and certify metrology and the quality of goods and services. In this case, even when in the
socio-economic and environmental plan there is evidence of intent to change, and the rules are declared,
independent control institutions are needed. The conditions for measuring sustainable performance, in this case,
are nothing more than an evaluation of culture and responsibility without being able to define sensitive indicators
of each activity in the order of physical and chemical properties, to cite some examples.

The lack of mastery of the concept of sustainability establishes itself as a barrier to measurement, which is
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evident in the applicability of the concept of sustainability. In this case, the causes lie in the powers of the
decision-makers involved, since there is a degree of intensity to declare sustainable from a biocentric to strong
anthropocentric bias (Daly, 2005), which are divergent among them. This is a condition that can be tangency to
define training protocols and models for measuring sustainable performance.

The recognition by studies (Seuring, 2013; Brandenburg et al., 2014; Brandenburg & Rebs, 2015) of the existing
barriers in the methods for measuring social factors also affects an estimate of performance. These factors are
present at each management level and support changes in the practice models of the agents in the chain. The
causes of this condition are the lack of theories to address these factors and their complexity to assign a
performance metric. Nevertheless, in the conceptual map of Fayezi et al. (2018) a solution is proposed to
integrate the variables that partially represent the social factors.

Finally, a barrier that is evident in concept studies is the lack of an integrated theory to designate a sustainable
supply chain. An integrated theory is the desired condition to explain this category, either globally, by types of
chains or by specific agents, the characteristic elements of sustainability in each case. The proposals of the
concept of Base of the Pyramid (BoP) help in this sense, Prahalad and Hart (2002) and Prahalad and Hammond
(2002) as a reference to weigh the economic, social and environmental ones that condition the model of action of
the units of decision making. This approach is recognized and promoted by Gold et al. (2013), Stefan Seuring
and Gold (2013), Kolk et al. (2014) and Khalid et al. (2015), as a response to existing theoretical constraints in
this area. Given this, it can be defined that as concepts and conceptual maps develop to explain sustainability in
supply chains, we find certain barriers to measuring performance, which represents a condition of evolution and
the search for new knowledge

5. Discussion

The theoretical framework over the sustainable supply chain is defined by the academic and research work in
multiple areas of knowledge. The empirical research, modeling, theoretical and conceptual maps can define a
concept about this category. The declaration of the conceptual constructs in eight conceptual maps was
considered, which represents a relevant point in the concept implementation. The scope of these constructs
depends on the context and point of incidence in the supply chain, which may represent a direct and/or indirect
link between planning systems, risk management, stakeholder pressure, and key performance indicators, which is
an issue to be treated in studies future. Nevertheless, in the revision of concepts through
conceptual-institutional-social structures were identified the barriers to the measurement of sustainable
performance as a certain limitation of this approach. It is concluded that the results to establish the barriers of
measurement of sustainable performance in actors of the chain are limited to assess the outcomes in different
structures and infrastructures of the supply chain. For this reason, the root of the barriers to measuring
sustainable performance, which was described, can have several origins that represent the justification for new
inquiries. The practical constraints demand that being proposal or adapt the management methods to surpass
these barriers in measurement of sustainable performance.

6. Conclusion

The literature review conducted allows us to conclude from the state of the art of sustainable supply chain
concepts to the identification of certain barriers to measuring performance. The provision of a conceptual
framework for designating sustainability at different levels of the supply chain is evident from the sample
studied. The concepts analyzed present common factors through the environmental and socioeconomic
dimensions, which are key in the application of the theories considered. The concept maps analyzed combine a
varied theoretical system that responds to the evolution of the category under consideration. The existing barriers
in the measurement of sustainable performance depend on multiple causes and generate a negative effect on the
relevance of this concept. Future studies should follow the progress of available methods or the formulation of
integrated theory to connect each phase of the management cycle.
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