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Abstract: Sustainability, information systems (IS), and sustainable supply chain management (SSCM)
are the main research areas of this study. In an era where environmental and social responsibility is
becoming increasingly more important, SSCM is very significant for the survivability and competi-
tiveness of organizations. Information systems may facilitate sustainable practices, as they support
supply chain processes, decrease costs, and enable the control and monitoring of operations. The aim
of this research is to explore the relationship between information systems and SSCM and explain
under what circumstances they could lead to competitive advantage or increase internal business
performance. To analyze the above, the methodology comprises a literature review enabling the
understanding and conceptualization of the main research constructs and revealing the gaps of
previous research. It also comprises qualitative research based on a single-case study allowing an
in-depth examination of the subject of study. The findings reveal that the use of information systems,
combined with strong interorganizational relationships and collaboration, can support SSCM prac-
tices. They can bring important business advantages, such as improved business performance and
increased customer loyalty, but not necessarily competitive advantage. The results of this research
show that SSCM is a promising field of study, with prospects for future research.

Keywords: information systems; sustainable development; sustainable supply chain management;
competitive advantage; business performance

1. Introduction

Contemporary companies are often part of large and complex supply chains and
need to use various information systems in order to improve their operations, support
their collaboration with trading partners, and potentially gain competitive advantage in
their industry. Supply chain management helps companies to improve interorganizational
transactions, as well as to monitor the flow of materials, products, and information from
the producer to the consumer [1].

In addition, contemporary companies face many social and environmental pressures,
reinforcing the need to develop a philosophy and culture of sustainable development in
order to survive and potentially gain competitive advantage. Sustainable development
focuses on three main pillars, which are the environment, the society, and the economy [2].
The global environmental problem, the growing environmental consciousness of con-
sumers, and the inequities in society led to the development of sustainable supply chain
management (SSCM). SSCM is very significant, as it may provide advantages to all compa-
nies in a supply chain, such as cost savings, support for environmental practices, human
capital development, and the satisfaction of customers [3].

In the recent years, the evolution of technology and the expansion of the use of the
internet in the operations of companies have led to the growing use of information systems
in the field of supply chain management [4]. The internet has boosted the interconnection
of companies by providing low-cost, easy, and real-time communication and connectivity
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between organizations and trading partners. Therefore, information systems have become
significant parts of supply chain management, as they facilitate collaboration and support
the internal and external processes of a company, as well as increase their performance [5].
They also facilitate collaboration and may lead to the development of sustainable practices.

According to the literature, the use of information systems is imperative both for the
efficient operation of a company and for the support of sustainable practices. Although the
role of information systems in the development of SSCM has been extensively examined
in the literature, the impact of their combination on companies and on supply chains
is still unclear. Even more unclear is whether this combination can lead to competitive
advantage. On the one hand, there are authors supporting the notion that the integration
of information systems into SSCM leads to increased business performance (without
mentioning the ability to gain competitive advantage) [5–10], while, on the other hand,
there are studies supporting the notion that this combination enables supply chains or
companies to achieve a sustainable competitive advantage [11–15]. Therefore, different
views can be identified in the literature concerning the impact of IS-enabled sustainability
practices on the attainment of competitive advantage or only of business performance.

The objective of this research is to clarify and address these issues by answering the
following questions:

“What is the relationship between the use of information systems and SSCM?”
“What is the impact of their combination on companies and supply chains?”
“Can this combination lead to competitive advantage?”
Therefore, the aim of this study is not only to explain the relationship between the use

of information systems and the development of sustainability practices in a supply chain
but also to examine the impact of their combination on companies and supply chains. An
additional aim is to examine whether this combination could enable companies, besides
attaining business performance, to also gain competitive advantage.

To address these issues, a literature review was primarily conducted to clarify the
definitions and concepts under study. The literature review enabled us to reveal the above
research gap as well as to examine the advantages and impact of information systems.
An interpretive approach and a single-case study design were then followed to enable an
in-depth analysis of the subject of study. The case study was conducted at a modern 3PL
company in Greece, and empirical data were collected through open-ended interviews
and limited participant observation. A qualitative method of data analysis was then
carried out based on the resource-based view (RBV) theory and on a conceptual framework
developed by Dao et al. [11]. The results of this study are in line with the conclusions of
previous research focusing on the increase in business performance. While the investigated
company gained many benefits from the use of information systems and the development
of sustainable practices, it failed to attain competitive advantage. However, it increased its
business value and strengthened its customers’ loyalty. Nevertheless, the results enabled
us to understand and discuss under what circumstances competitive advantage may also
be gained.

2. Sustainable Supply Chain Management and Information Systems

This research analyzes the subjects of information systems and SSCM. It also examines
how their combination could enable companies to increase their business performance
and/or gain competitive advantage. To identify, examine, and clarify the concepts exam-
ined in this study, it was essential to conduct a literature review.

The literature review allowed us to examine and understand the main concepts and
theories associated with the phenomenon under study. It also enabled us to develop a
conceptual framework that presents the main factors that enable a company to either
increase its performance and/or achieve competitive advantage.
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2.1. Sustainable Development

The definition of sustainable development was initially developed by the Brundtland
Commission. It refers to the “ability to make development sustainable, ensuring that it
meets the needs of the present, without compromising the ability of future generations to
meet their own needs”. This is the most commonly and frequently used definition in the
international literature [16]. It is based on the idea that the desired outcome for society can
be achieved when the use of resources and the living conditions continue to meet human
needs, without undermining the ecosystem integrity and stability [17].

In 2002, in the World Summit on Sustainable Development, an expansion of the
original definition of the term was developed, including the definition of the three pillars
of sustainable development [18]. Hence, sustainable development is a complex and multi-
dimensional system [19] that focuses on different pillars, comprising the environment, the
society, and the economy [18]. It is a process that pushes the evolution and transformation
of these three pillars (Figure 1) for a better quality of life [20].
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In order to increase their economic goals, organizations need to realize that they are
part of a larger natural and task environment where they operate. During the last decades,
firms had the belief that their corporate responsibility was only associated with financial
information, while qualitative information of social and environmental issues was not
reported. However, during the last years, this situation has changed, and qualitative
information of non-financial issues is now reported, as companies, shareholders, and
stakeholders have realized that social and environmental matters affect the sustainability
of their companies. This recent interest in social and environmental sustainability reporting
is very important, as customers or other organizations are in a position to examine and
evaluate the way companies manage these important issues through their operations [22].

Therefore, firms must behave in an environmentally and socially sustainable man-
ner [23]. According to the above, there is an increasing pressure on firms to consider their
social and environmental impact [24]. Furthermore, because of the current situation of the
natural environment and the policies that the UN and the EU have developed, companies
are obliged to follow the Sustainable Development Goals (SDGs) so as to produce a more
sustainable planet for future generations [25].

Moreover, companies often want to embrace such policies to improve their branding
and attain competitive advantage [26]. As customers may have different preferences
regarding services and products, as well as different ecological and social needs, companies
have to understand the preferences of their target groups to offer competitive services [27].

According to Choi and Ng [28], the analysis of sustainability has mostly focused
on each pillar separately, despite the fact that the three dimensions of sustainability are
interrelated. Environmental sustainability has been very important for our society and
for corporations since the 1980s, where many crucial environmental issues have been
developed. In order to achieve the desired level of environmental sustainability, companies
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should create and develop business capabilities in order to increase their performance,
while decreasing the negative effect of their business operations on the natural environ-
ment [29].

The emphasis on the social dimension of sustainability appeared later, referring to the
wellbeing of people and society. According to Davidson [30], social sustainability describes
the situation of social welfare and policy. However, Boström [31] supports the notion that
the meaning of social sustainable development is still unclear, and this definition must be
framed and filled with content. As Mani et al. [32] suggest, there are theories associated
with the social pillar, such as the stakeholder and legitimacy theories, which can be used to
explain a company’s efforts for socially sustainable behavior.

The main problem of sustainability is to find a balance among the needs of society
and nature in order to support the human way of life [28]. In some studies, social sus-
tainability has been developed only in terms of social relations, which means that the
social–environmental relationships and connections have been excluded. As a result, this
kind of description of social sustainability has to expand the separation between the social
and environmental pillars of sustainability [30]. However, the integration of these pillars is
not something that can be done easily [31].

So, researchers should study and develop theoretical frameworks that include all of
the pillars of sustainable development in order to export more comprehensive data. After
that, they will be in a position to improve the way that companies realize the concept of
sustainability and will be closer not only to the natural environment but also to society.

2.2. Sustainable Supply Chain Management

Nowadays, firms and stakeholders pay more attention to environmental conditions
and the wellbeing of society, especially now due to the pandemic. As a consequence,
stakeholders put pressure on companies and on their trading partners to ameliorate their
production processes, manage their resource usage, and develop sustainable activities
for the good of society [33]. These lead to a growing importance of the development of
SSCM [34]. SSCM is very significant, as it may provide advantages to all companies of the
supply chain, such as cost savings, support for environmental practices, and competitive
advantage [3]. Therefore, it is imperative to incorporate environmental management
practices throughout the supply chain, not only to develop a greener supply chain but also
to increase profits and market share and, thus, achieve a competitive advantage [35].

The increased importance of SSCM has drawn the attention of many researchers and
academics aiming to understand how SSCM affects society and the environment [34]. Over
the last years, researchers and scholars have made many attempts to study and examine
the sustainability of the supply chain management, but most studies and surveys focused
on the environmental and economic dimensions, while very few of them focused on the
social one [32].

Nowadays, consumers and stakeholders are more sensitive not only about the en-
vironment, requiring corporations to use sustainable processes and produce safe and
environmentally friendly products, but also about society [36]. Some scholars proved that
many consumers prefer to buy products from firms that are eco-friendly and care more
about society [37]. Customers and other stakeholders (in the local society) focus on the
final service or product, without distinguishing between the companies of a supply chain.
Thus, all companies should follow the same rules so as not to have a negative impact on
the ‘leading company’ and the other partners. This means that the leading company is
responsible for its affiliates, as they affect its image and reputation. This also justifies the
increased popularity and importance of ‘sustainable supply chain management’ [2].

The literature review revealed many articles that have developed many definitions
in order to examine and clarify the meaning of SSCM. Some of these definitions are
presented in Appendix A. The two most prevailing definitions are those of Seuring and
Muller [38] and Carter and Roger [39]. The first defines SSCM as “the management of
material, information and capital flows as well as cooperation among companies along the
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supply chain while taking goals from all three dimensions of sustainable development” [38]
(p. 1700), while the second defines SSCM as “the strategic, transparent integration and
achievement of an organization’s social, environmental, and economic goals in the systemic
coordination of key interorganizational business processes for improving the long-term
economic performance of the individual company and its supply chains” [39] (p. 368).

At this point, it is important to mention that SSCM is different from green SCM
(GSCM). GSCM focuses only on the environmental pillar, and its main goal is to limit
hazardous material and pollution [40]. A lot of GSCM practices have been studied by
academics and applied by industries, including green design, green purchasing, green
manufacturing, green transportation, and reverse logistics [41]. Thus, SSCM is the extension
of GSCM and includes not only the environmental dimension but also the economic and
social dimensions [42]. To sum up, researchers should not focus solely on the environmental
pillar but should equally examine the other dimensions of the supply chain [43].

SSCM expands traditional supply chain management to embody environmental and
social issues. SSCM extends the economic dimension to integrate environmental and social
goals [44]. The growing environmental and social concerns have forced companies not
only to focus on economic-related goals but also to incorporate a wide variety of objectives
in their supply chain decision framework [45]. According to Al-Odeh and Smallwood [46],
SSCM could enable companies to improve and increase their performance. Therefore,
SSCM is becoming an influential component in the pursuit of achieving sustainable per-
formance [8]. Sustainable supply chain performance depends on innovation and on its
specific implementation to support performance [47]. It should be noted that even more
innovative and alternative solutions in the field of supply chain management and logistics
have been developed during the coronavirus crisis [48].

Nevertheless, all these practices require intensive collaboration and information shar-
ing among business partners. So, it is necessary to develop and use information systems
and technologies in supply chains. Information systems could ensure that this collaboration
and co-ordination in the entire chain is developed as a single unit [49].

2.3. Information Systems in SSCM

Information systems include information technology, processes, people, and organiza-
tional structures [50]. All four components are important in order to deliver the information
processing functionalities that organizations need [51]. Nowadays, it is not only a challenge,
but it is also very important for companies to be innovative and adopt digital technolo-
gies [52]. Fiorini and Jabbour [53] support the notion that it is impossible to achieve an
effective and efficient supply chain without the use of IT. The complexity of contemporary
supply chains forces companies not only to implement advanced information systems but
also to adopt online communication systems [54].

Information systems are significant and integral parts not only of companies but also
of supply chains. According to Georgopoulos et al. [55], information systems in supply
chains aim to (1) unify systems at all stages of the chain, (2) automate processes, (3) manage
information flows, and (4) help the planning, organization, and optimization of the core
functions of the supply chain.

In the era of Industry 4.0, the digitalization of supply chains is becoming increasingly
more important [56]. Industry 4.0 includes new technologies, such as Internet of Things
(IoT), big data analytics (BDA), artificial intelligence (AI), and blockchain technology
(BT) [57]. These new technologies are able to support the supply chains and help companies
to increase their transparency [58].

However, the integration of these technologies comes at a huge cost, which is, apart
from the financial cost, the adoption cost due to the low level of IT knowledge and skilled
personnel [59]. Companies, in order to understand and realize the full potential of these
technologies, must be aligned with all their partners, from producers and farmers to
the final consumers and customers. That is the main reason why many transportation
companies have not yet invested in such technologies and continue to work with the



Sustainability 2021, 13, 11715 6 of 21

already existing information technologies; they are fully understandable to all supply
chain partners [60]. Consequently, it is broadly accepted that Industry 4.0 technologies
and applications are still underused [61]. Although many companies have embraced
technological solutions, such as advanced IS, RFID or IoT solutions, and cloud-based
services, most of them have not reached the level of integration, interconnectedness, and
self-configuring capabilities of the network infrastructures required in the Industry 4.0
era [62]. Acknowledging the fact that the level of adoption of such infrastructures is
relatively low, the present paper focuses on more common IT solutions and information
systems, which are the backbone of supply chains and of 3PL companies.

To better understand the competitive value of the use of IT in SCM, Marinagi et al. [12]
conducted a survey examining companies in the area of central Greece. Their research
was based on a structured questionnaire, which incorporated several criteria examined in
previous empirical studies. The results of this study showed that IT practices and tech-
niques supporting supply chain management are able to lead to a sustainable competitive
advantage. They also showed that investments and the implementation of IT could lead to
higher profitability and business effectiveness.

According to Peng et al. [5], the adoption of IT can facilitate information sharing and
support the internal and external processes of a company, as well as increase business
performance. Therefore, the use of technology in SCM focuses both on improving col-
laboration within and between companies and on increasing performance. According
to Gonzalez-Feliu et al. [63], two factors are significantly important in this collaboration:
localization (ability of detection and monitoring of a product) and transport (physical
transport of any product from point A to point B, which are the point of origin and the
destination, respectively).

Kagermann et al. [64] stated that the full potential of information technology can
only be revealed if all partners collaborate and are willing to share their information.
The leading companies of a chain should lead this effort, as small- and medium-sized
companies are not able to do so [65]. However, they will have to follow their powerful
partners to continue collaborating with them [65]. Business alignment among partners
can be further supported by new technologies. For example, blockchain technology is
estimated to play a vital role during the next years in the field of supply chain management.
Blockchain technology will become an integral part of supply chains and will contribute to
the social pillar of sustainability, enabling and supporting the traceability and transparency
of the chains [66]. Nevertheless, the full potential of the adoption of this new technology
across the supply chain will still not be possible if the partners are not aligned or willing to
share information [67].

Therefore, besides enhancing collaboration between companies, information systems
also lead to the development of sustainability practices. Information systems are important
and integral tools for SSCM and have the ability to bring benefits to all their members,
suppliers, and customers [11].

In their study, Wang et al. [28] focused on the impact of IT on sustainable environmen-
tal management. Although environmental sustainability is a very significant issue [68], the
literature of information systems does not clearly explain the role of information technology.
It seems that information technology (IT) is a complex issue, as it may be either a solution
or a problem for environmental sustainability. IT has the ability to create opportunities
for companies to support green environmental management and develop environmental
sustainability [28]. According to Wang et al. [28], IT can be utilized in the management
of the environmental pillar in order to support the expansion, improvement, efficiency,
and flexibility of a company’s environmental processes. By integrating IT into their envi-
ronmental management activities, firms have the potential to extend their environmental
activities to customers and suppliers [69]. Therefore, information systems are an important
key factor for achieving environmental sustainability [28].

Apart from the environmental performance of the company, IS also positively influence
the operational and financial performance of the company. However, it is still not clear
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how IS could influence the social performance [53]. Saberi et al. [70] support the notion
that information systems increase social performance by helping supply chains to improve
transparency among partners so as to fight fraud. They also enable customers to obtain
reliable information about the services/products that are provided to them [71].

To sum up, the adoption and the use of IT enable a company or a supply chain to
develop sustainability practices and increase its performance. However, it is still unclear
if these results could also contribute to the attainment of competitive advantage [7] in a
sustainable supply chain.

3. Theoretical Development

According to Joshi and Li [23], there is unofficial evidence showing that environmen-
tal responsibility improves the internal operations of a corporation and increases their
efficiency and effectiveness (performance). However, not every company is in a position
to implement and benefit from a sustainability strategy. Previous research applying the
resource-based view (RBV) theory confirms that firms and organizations with unique
resources and capabilities are able to implement sustainability practices and realize the
financial benefits from sustainable development [23].

The resource-based view is a theoretical model that focuses on a company’s internal
environment and examines its resources, which can be the key to increasing the com-
pany’s performance [72]. Furthermore, if these resources have VRIO characteristics, they
may enable the company to gain competitive advantage [73]. According to Cardeal and
Antonio [74], the features of VRIO are value, rarity, imitability, and organization.

Dao et al. [11] developed a theoretical framework based on the RBV theory and argued
that a commitment to human resource management (HRM), supply chain management
(SCM) and information technology (IT) resources enables companies to develop sustainabil-
ity capabilities. According to Colbert and Kurucz [75], HRM is concerned with resources
involving human capital, the social and spiritual capital of the employees, and human inter-
action and processes. According to Bharadwaj [76], IT resources include tangible, technical
components; IT management skills; and intangible IT tools, such as customer knowledge
and orientation. IT resources facilitate the coordination among supply chain partners
and companies. They also facilitate the development of business capabilities across the
supply chain, which could enable companies to increase their profit and potentially gain
competitive advantage [77]. Therefore, the combination of IT and HRM resources gives
companies unique capabilities that could help them to increase their efficiency, profitability,
and innovation capabilities, as well as to obtain competitive advantage [11].

According to the RBV theory, competitive advantage can be additionally created
by the capabilities belonging to a supply chain [78]. These capabilities can be developed
beyond the boundaries of organizations by combining the resources available with different
members of the supply chain [79]. Gold et al. [13] (p. 230) highlight that “partner-focused
supply management capabilities may evolve to corporate core competences as competition
shifts from an inter-firm to an inter-supply-chain level”.

SSCM uses all resources that are included in environmentally aware supply chains,
including product development, production, distribution, and reverse logistics [80]. There-
fore, as demonstrated in Figure 2, IT, HRM, and SCM resources should be combined so that
companies are able to develop sustainability capabilities, which could lead to competitive
advantage [11].
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Therefore, according to Dao et al. [11], through the collaboration of all members of
a sustainable supply chain, resources are able to create additional value for firms and
their partners (that are rare and difficult to imitate), because they have emerged from the
collaboration and the know-how of the partners, and also help the company to improve
the way it operates.

Sustainability capabilities refer to a company’s ability to incorporate, develop, and
reshape its internal and external capabilities to deal with the rapidly changing environment
in terms of the three components of sustainability. These capabilities may refer to certain
processes or routines that could combine, recreate, or renew resources into new capabilities
as the larger environment develops and changes [81]. Morash [82] supports the notion
that these capabilities are the basis of supply chain strategy development and a source
for creating a competitive advantage. Therefore, after these “sustainability capabilities”
are developed and assimilated with the help of HR, SCM, and IT resources, they lead to
sustainability value and competitive advantage, which puts the company and its partners
in a position of power in relation to its competitors [11]. Furthermore, Gold et al. [13] state
that inter-firm (or SCM) resources and capabilities emerging from partner collaboration
within the supply chain can become sources of sustainable competitive advantage. Finally,
Baah and Jin [14] argue that SSCM can significantly and positively influence competitive
advantage.

To summarize, according to the RBV theory and the analysis conducted by Dao
et al. [11], it seems that IT with proper use and utilization in combination with SCM
and HR resources, and supported by the right alignment with partners, can create a
strong competitive advantage for both the company and its partners. They can also bring
sustainability capabilities, leading to improvements at a social, financial, and environmental
level.

4. Methodology

The aim of this research is to contribute to the understanding of the impact of IT-
enabled SSCM on companies and their supply chains by using a conceptual theoretical
model and testing it through empirical work. This study followed an interpretive approach
and adopted a qualitative method of inquiry to examine the impact of IS-enabled SSCM
in a specific business context. It also primarily conducted a literature review, which
was intended to only investigate and develop the subject bibliographically, without the
collection of new data [83].

Therefore, the research conducted in this study comprised the following three phases [84]:

• Review of the literature and identification of the main constructs of a conceptual
framework.

• Qualitative study examining the interpretive framework by involving practitioners.
• Review and refinement of the framework.
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4.1. Literature Review

A literature review provides information regarding previous and published research,
as well as theories related to the subject under examination. It enables researchers to better
understand, clarify, and analyze the concepts under study. It also enables them to identify
research gaps or different views expressed in the literature [85], as well as guiding the
formulation of research questions. Finally, it enables researchers to formulate and support
their argument, as well as providing original results [86].

Although the literature review does not constitute the main research methodology,
in this paper, the search and the selection of papers were conducted in a systematic
way [87]. The steps, followed in the literature review, comprised searching for articles based
on keywords, reading the abstracts to narrow article selection, categorizing the articles,
clarifying the main concepts and the relationship among them, drawing conclusions, and
identifying the gaps and limitations for future research. The steps followed are presented
in Figure 3.
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The main platforms/databases used for the search of articles were Scopus and Re-
searchgate. The keywords used in the search were information systems, sustainable
development, sustainable supply chain management, business performance, and compet-
itive advantage. The full text of each paper was reviewed and studied so as to exclude
those that were not aligned with the concept of this research. The number of papers finally
used was 82 papers (nearly 90% of those originally retrieved) from journals, proceedings of
conferences, and books.

The study of the literature revealed that only a limited number of previous studies
examined the relationship between information systems, sustainability practices, and
competitive advantage [11–15]. It also revealed that many researchers put emphasis on the
attainment of business performance [5–10] without examining whether it could also lead
to competitive advantage. Furthermore, the review of the literature enabled us to study the
theoretical approaches used in the relevant studies. As explained in the previous section,
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the conceptual framework developed by Dao et al. [11], in combination with the RBV and
VRIO theoretical models, was chosen as the most appropriate approach to examine the
relationship among IT resources, SSCM, and competitive advantage.

4.2. Qualitative Case Study

To further examine these issues, we followed an interpretive approach [88,89] and a
qualitative research method based on a single-case study. Interpretive approaches enable
one to explicitly investigate the context of the phenomenon under study [85]. In order
to better understand the context of a study, interpretive researchers investigate the social
setting, aiming to learn from the participants’ perspectives [90]. Qualitative research
methods are often used in interpretive approaches. According to Walsham [91], qualitative
methods have the capability to examine in depth the phenomena that are affected by the
environment where they are applied. Such phenomena could be the application of specific
strategies and green policies or the obtainment of competitive advantage, within specific
organizational and business contexts. It can be argued that a qualitative research method is
more suitable when the investigation concerns a new field of study or intends to discover
and theorize prominent issues [92].

Qualitative research methods have several advantages. Initially, they provide detailed
information as well as in-depth knowledge of the subject being examined in a specific
business context. Another important advantage is that they give more freedom in the
choice of data, as the parties involved can analyze emerging issues in detail besides those
raised in the questions [93].

Qualitative methods can be used as case study research in order to examine and clarify
one or multiple cases [94]. According to Eisenhardt [95], the case study methodology
is appropriate for any research focusing on theory development. It can test existing
theoretical concepts/frameworks and relationships and allows the thorough description of
phenomena [96]. Therefore, a case study approach is suitable when the phenomenon under
examination is unclear or when there is no control over behavioral events [97,98]. The main
weakness of qualitative case studies is the lack of generalizability of their results. However,
generalizability in qualitative approaches can be attained by theoretical development or
the theoretical insight gained though the analysis and understanding of the subject of
study [99]. An additional weakness is related to the risk of bias either of researchers or
of interviewees. This risk is again counterbalanced through the principles of dialogical
reasoning and multiple interpretations [99].

A single-case study design was followed in this research to examine the phenomenon
under study in depth; contribute to the theoretical development; and examine whether the
combination of technology with sustainability practices, within a specific business context,
can lead to competitive advantage. The company selected is a successful 3PL company
in Greece, which has adopted a variety of information systems to support its supply
chain processes. It has also developed sustainability practices, following the directives of
the European Union. An additional reason contributing to the selection of this specific
company was the ease of access and consent for the conduct of the study.

In this research, empirical data were collected through semi-structured interviews and
limited participant observation. The interview is one of the most useful tools of inquiry
for a qualitative method. The main aim of the researcher or of the questionnaire is the
extraction of information related to the subject of study, through communication and
interaction with the interviewees [100]. Through interviews, the respondent can express
emotions and opinions, which help the researcher to understand much more than they
would otherwise [93]. Their main tool is the conversation that takes place between two
or more people. Oakley [101] supports the notion that in qualitative interviews, practices
and standards are not only verified but also questioned, challenged, and reinforced. Qual-
itative research interviews can be either semi-structured, lightly structured, or in depth.
The fundamental characteristic of semi-structured interviews is that they do not have a
predetermined flow and, to a large extent, are not directed by the researcher. Moreover,
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through open-ended interviews, the researcher can be directed by specific responses and
has the opportunity to raise additional questions to draw safer conclusions [93].

In this research, semi-structured interviews were used as the main method of data
collection in the conducted case study. They were chosen as they can provide valuable
data and enable an in-depth analysis of the area of study. The aim of the interviews was
to examine the relationship, communication, and collaboration of the company with its
trading partners; to analyze their adopted sustainability practices; and to further examine
the role of their information systems. In order to proceed to the interviews, authors had to
first develop a questionnaire, which formed the basis of the discussions conducted with the
interviewees. The questionnaire was divided into sections, including sustainability policies
and practices (e.g., green transport and distribution), information systems used by the
company, collaboration and relationships with trading partners, achieved business results
(e.g., process efficiency and competitive performance), future trends, and the company’s
goals. It should be additionally noted that some of the questions aimed to clarify the
relationship of the company’s IS with the adoption of sustainable practices.

Interviews were conducted in person with managers and users who were familiar with
sustainability goals, supply chain processes, and the use of specific information systems.
More specifically, interviews were conducted with the logistics director, the warehouse
manager, the IT manager, and an account manager (handling the interaction and processes
related to specific customers). Each interview had a duration between 30 min and two
hours. Most of the interviews were tape recorded and entirely transcribed. Moreover,
authors took notes during and immediately after the interview as a primary information
source. Additional data were collected through documentation and limited participant
observation (including unstructured discussions with personnel, such as the warehouse
supervisor, during periods of observations). These enabled us to further examine the
company’s operations and business outcomes supported by specific information systems.

5. Description of Case Study and Findings

The case study was conducted at the end of the economic crisis in Greece and prior
to the beginning of the COVID-19 pandemic. At that time, companies in Greece were
making investments in new technologies, and most of them were focusing on the devel-
opment of sustainability practices, following the European directives and meeting the
expectations/requirements of their customers.

Although Greek companies have lagged behind the adoption of advanced systems
(i.e., they may often use more traditional MRP or ERP systems), they have easily adopted
technologies to support sustainability (mainly green) practices. Especially the 3PL com-
panies, as the one examined in this study, which have been greatly influenced by their
international or multinational partners/customers, collaborating with them and embracing
their directions and practices.

The 3PL company studied is a successful company using information systems to
support sustainability practices. It specializes in operations and procedures of transporta-
tion and warehousing, which can be customized for the needs of each customer. Its main
purpose is to ensure the flow of products and goods throughout the supply chain, saving
time and costs. It aims to ensure that products reach the final recipient in the shortest
possible time and at the lowest possible cost, offering quality of service and specialization,
depending on the requirements and needs of the goods that are being transported. Fur-
thermore, by combining its know-how and experience with flexible practices, the company
aims to ensure its adaptation to the constantly changing task environment.

To support and improve its operations and services, the company uses a variety
of information systems and software applications. The most important ones include a
warehouse management system (WMS), an enterprise resource planning (ERP) system, and
a customer relationship management (CRM) system. These are the core business systems
that the company uses. The WMS handles and monitors the warehouse processes and
procedures, while the ERP system supports the trading and accounting procedures. It also
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handles issues related to customs duties. An additional important application that the
company uses is “proof of delivery”, providing a confirmation when a product reaches its
destination. This is supported by the use of POD technology, which is connected to the
WMS system and has the ability to show real-time data and indicate when the products
reach their final destination.

“Information Systems are an integral part of the Supply Chain Management
processes and a prerequisite for their efficient operation”,

IT manager

The above systems can collaborate efficiently with the SSCM resources, such as fleet
management, enabling the calculation of the “carbon footprint” (contributing to the de-
crease in emissions—environmental pillar), and the measurement of the temperature of
transported goods by specific refrigerated trucks. The data, collected with thermostats
and with appropriate software, enable the monitoring of the transport conditions. All
these measurements form the characteristics that follow the product until it reaches its
final recipient (traceability). Traceability is especially important for reverse logistics, as it
facilitates the process of recovering the defective products, creating value for the customer.
Furthermore, the ORBIT Sales Tax software (which belongs to the “ERP family” and is
produced by Orbit Software Solutions in Athens, Greece), used by the accounting depart-
ment, provides the company with critical financial data (economic pillar) and helps the
company to make strategic decisions. Finally, the education and training of the members
of the company have enabled them to adjust to the needs of the task environment, have led
to the better management of human resources (HRM resources), and improved working
conditions (social pillar). These resources in collaboration with the company’s philosophy
to work only with partners who also follow the green philosophy have led to increased
“sustainability capabilities”.

As a result, the combination of the above company’s resources (IT, HRM, and SSCM
resources) led to the creation of “sustainable capabilities”, which did not suddenly appear
and were not purchased for some monetary value but were developed over time, as the
“know-how” of the firm was acquired throughout its operation. Thus, according to the
logistics manager of the company, all three categories of sustainability capabilities, namely
economic, social, and environmental capabilities, were created.

The economic capability is derived from results emerging from a range of activities
involving the exchange of information and cooperation with partners, as well as key ele-
ments of interorganizational relationships, such as mutual trust and long-term partnership.
These increase the efficiency of transactions, lead to better inventory management, and de-
crease operational costs. Environmental capability is associated with a company’s ability to
manage the various environmental issues that arise in the supply chain (e.g., optimal route
in order to reduce CO2 emissions and gas consumption). Finally, social capability refers
to the company’s ability to handle various social issues (both internally and externally),
such as the contribution to society, respecting the wishes and preferences of customers who
expect the company to be eco-friendly, and the collaboration with partners that follow the
respective EU regulations and have green policies.

These capabilities create a sustainability value, which is reflected and influenced by the
community, where customers expect the company to have environmental consciousness
and a green policy orientation. Thus, the company aims to follow the EU regulations
regarding the management of its fleet, choosing new vehicle technologies used by the
company’s partners, and aiming to reduce air pollution and carbon emissions. These lead
to increased customer satisfaction and contribute to their loyalty.

“Customers nowadays are extremely environmentally aware and demand from
a company and its partners firstly to respect the environment and the society and
secondly to achieve financial results”,

account manager
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Furthermore, the attainment of sustainability value, in combination with the use of
information systems, creates strong “internal business performance”. This means that the
internal process execution times are drastically reduced due to the technological infrastruc-
ture of the company. For example, the use of PDAs by each employee in the warehouse,
which are automatically connected via wi-fi to the PC terminals (located in the offices of the
company), enable the efficient and accurate exchange of the necessary information between
them. Thus, procedures that are part of the daily routine, especially in the warehouse areas,
are ameliorated and automated, giving the ability to execute operations more effectively.

“The collaboration of Information Systems and Sustainable policies increases the
business performance of the company. This is shown through the use of KPIs,
which are also used to indicate customer satisfaction”,

logistics director

However, as shown in Figure 4, the attained sustainability value cannot necessarily
lead to competitive advantage. As the logistics manager of the company stated, similar
technologies and practices are also embraced by competitors and cannot provide such an
advantage to the company.
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Nevertheless, IT resources combined with HRM and SSCM resources have led to
value creation, which has led to increased business performance. They may not have led
to a competitive advantage, but they certainly improved the image of the company in the
eyes of its customers.

The future plans of the company include the further expansion of its technological
infrastructure. The company intends to embrace technological advances, such as cloud-
based services. By transferring everything to the cloud, the company will not need to
own servers; this will save space and consume less electrical energy. Additionally, the
company intends to adopt EDI services to better communicate with its suppliers, partners,
and customers. By doing so, information sharing, such as picking lists, deliverables, and
invoices, will be increased, and collaboration with trading partners will be improved.
According to Manavalan and Jayakrishna [83], sharing real-time information could enable
the integration between the partners and customers and offer benefits to the entire supply
chain. These new developments will further support and increase communication and
the transparency of transactions, which is an important feature of the social dimension of
sustainable development.

6. Discussion

The results of this case study, summarized in Figure 5, revealed that the use of infor-
mation systems and the adoption of sustainability practices in collaboration with trading
partners enabled the company to increase its business performance, achieve economic
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and environmental results, and improve its customer loyalty but not necessarily gain
competitive advantage.
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More specifically, the results showed that the use of information systems led the
company to improve its supply chain management processes [99] and ameliorate its in-
terorganizational relationships with trading partners. Additional benefits to the entire
supply chain are expected with the adoption of EDI services, which will further facili-
tate information sharing [56,102,103] and collaboration [104]. Furthermore, the use of IS
combined with strong interorganizational relationships and collaboration led to the devel-
opment of sustainability practices and provided both tangible and intangible resources
(IT and SSCM resources) [13]. According to the RBV theory, if the combination of these
resources is rare, adds value to the company, is very difficult to imitate, and is exploited
by the company, a sustainable competitive advantage can eventually be achieved [73,74].
However, in this specific case study, a sustainable competitive advantage was not directly
gained, as the information systems used and the sustainability practices developed were
also adopted by competitors.

Although the implementation and use of different systems (e.g., WMS, ERP, and CRM)
in the company led to important changes in the area of logistics and financial management,
similar systems were also adopted by competitors, providing them with comparable
advantages [68]. Furthermore, although sustainability practices were implemented in
collaboration with trading partners, similar practices were developed by the supply chains
of competitors, following the EU directives.

However, as mentioned above, the proper use of information systems in supply chain
management processes and the strategic alignment with trading partners, in combination
with the adoption of sustainable practices, enabled the company to gain sustainability
capabilities [6,13]. As a result, the company gained several advantages, such as increased
business efficiency [5–8,105] (resulting from the automation and acceleration of processes,
data accuracy, better response to customers, etc.), better economic results (resulting from
cost savings), and improved environmental results (e.g., decreased CO2 emissions), as well
as increased business value and sustainability value to customers and society. Due to these
results, the company gained increased customer satisfaction and loyalty [104], leading to a
stable and potentially increased market share.
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Therefore, the results of our study are not aligned with previous research arguing that
IS-enabled SSCM leads to competitive advantage [6,14]. They lead to the development
of an altered conceptual framework (Figure 4) showing that sustainability capabilities
can lead to increased sustainability and business value but not necessarily to competitive
advantage. Furthermore, they show that the combination of IS with sustainability practices
can bring important advantages (Figure 5), such as increased business performance [5–8],
financial performance [106], and environmental performance [105] and increased cus-
tomer satisfaction and loyalty [107], ensuring the survivability of companies and of their
supply chains.

7. Conclusions and Limitations

The aim of this research is to contribute to the literature by exploring the relationship
between IS and SSCM practices and examining whether their combination could lead not
only to increased business performance but also to competitive advantage. After finding
the existence of different points of view in the literature, the authors decided to conduct a
single-case study to examine the subject of study in depth. The results showed that although
the benefits of the company from both the use of information systems and the adoption
of sustainability practices were varied, they did not lead to a competitive advantage, at
least not directly. Therefore, the results of this research are not completely aligned with the
research conducted by Dao et al. [11], Mastos et al. [15], and Marinagi et al. [12] and tend to
agree with the views and conclusions of the authors who focus on the increased business
performance as a key asset of using technologies to support sustainability practices [5–10].

According to the RBV theory and the analysis of the relationship between IT, SCM,
and sustainability, it seems that the proper use and exploitation of IT, in conjunction with
HRM and SCM resources, as well as the right alignment with trading partners, enable both
the company and its partners to achieve business advantages. More specifically, the results
of this study showed that through interorganizational collaboration and the proper use of
IS, the company achieved a significant increase in both financial and operational perfor-
mance and improved its environmental performance while creating an ‘environmentally
friendly’ image for consumers. These outcomes led to increased customer satisfaction and
loyalty. They have also led to social benefits, arising from the green policies that have been
developed and applied across the years in cooperation with trading partners. However,
it is important to note that the use of information systems in combination with sustain-
ability practices adopted in this specific company did not lead to sustainable competitive
advantage, as similar technologies and practices are also adopted by other companies in
the industry.

The fact that this study was conducted in the Greek market did not seem to affect
the research results. Although companies in Greece tend to slightly lag behind with the
adoption of new technologies, the results that they finally achieve are similar to those
of foreign companies. Especially in the logistics sector, companies collaborate and are
influenced by partners or customers that are multinational companies based either in
Greece or in Europe. Furthermore, they follow policies and guidelines related to the goals
of sustainable development, which are mostly determined at a European level.

In summary, the study showed that by using appropriate technologies and informa-
tion systems, companies are able not only to support their supply chain processes and
implement sustainability practices but also to increase their performance and improve
customer satisfaction and loyalty. One could argue that these results could additionally
lead to sustainable competitive advantage, but only if the combination of IT, HRM, and
SCM resources is unique and not easily imitated by competitors.

The main limitation of this study is the lack of generalizability of the research results.
This is the main disadvantage of this research methodology, which is, however, counter-
balanced by the ability to analyze a phenomenon in depth. Nevertheless, as the results
presented in this paper are part of an ongoing study, this limitation will be addressed
through future research. To draw more generalizable results, the authors intend to examine
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additional cases/companies with varied characteristics. The realization of a multiple-case
design will enable the conduct of a comparative analysis leading to safer conclusions.
It would also enable the examination of further sustainability practices, focusing on the
ones related to the social dimension of SSCM. Additional data will also be collected in the
future through a large-scale survey, which will lead to even more generalizable results. In
conclusion, we could argue that this research, through the conduct of a single-case study,
provided insight that could form the basis for future research in the field of information
systems and SSCM.
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Appendix A

Table A1. Definitions of SSCM.

Papers Authors Journal Year

1

” . . . as the management of supply chain operations,
resources, information, and funds in order to maximize the
supply chain profitability while at the same time minimizing

the environmental impacts and maximizing the social
well-being.” [108] (p. 70)

Hassini, E., Surti, C.,
and Searcy, C.

International Journal of
Production Economics 2012

2

“ . . . SSCM is an activity that helps to modify traditional
supply chains. This modification is part of the sustainable

development of an organization. A truly sustainable
organization can simultaneously achieve social,

environmental and economic benefits.” [109] (p. 633)

Moktadir, M.A., Ali,
S.M., Rajesh, R., and

Paul, S.K.

Journal of Cleaner
Production 2018

3

“ . . . SSCM as the strategic, transparent integration and
achievement of an organization’s social, environmental, and

economic goals in the systemic coordination of key
interorganizational business processes for improving the

long-term economic performance of the individual company
and its supply chains.” [37] (p. 368)

Carter, C.R., Rogers,
D.S.

International Journal of
Physical Distribution &
Logistics Management

2008

4

“ . . . sustainable supply chain management as the
management of material, information and capital flows as
well as cooperation among companies along the supply

chain while taking goals from all three dimensions of
sustainable development, i.e., economic, environmental and

social, into account which are derived from customer and
stakeholder requirements.” [38] (p. 1700)

Stefan Seuring,
Martin Müller

Journal of Cleaner
Production 2008
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Table A1. Cont.

Papers Authors Journal Year

5

“SSCM is defined as the incorporation of the three pillars of
sustainability (including environmental, economic, and

social dimensions) in managing the material and information
flow and in establishing cooperation among the members of

the supply chain; the objective is to minimize negative
environmental and social impacts and to simultaneously

enhance economic performance.” [110] (p. 220)

Govindan, K., Jafarian,
A., and Nourbakhsh, V.

Computers &
Operations Research 2019

6

“The creation of coordinated supply chains through
the voluntary

integration of economic, environmental, and
social considerations

with key inter-organizational business systems designed to
efficiently and effectively manage the material, information,

and capital flows associated with the procurement,
production, and distribution of products or services in

order to
meet stakeholder requirements and improve the profitability,
competitiveness, and resilience of the organization over the

short- and long-term.” [38] (p. 339)

Ahi, P., Searcy, C. Journal Cleaner
Production 2013

7

“ . . . SSCM is the designing, organizing, coordinating, and
controlling of sup-ply chains to become truly sustainable

with the minimum expectation of a truly sustainable supply
chain being to maintain economic viability, while doing no

harm to social or environmental systems.” [111] (p. 45)

Pagell, M. and
Shevchenko, A.

Journal of Supply
Chain Management 2014

8
“SSCM adds sustainability to existing supply chain

management processes, to consider environmental, social
and economic impacts of business activities.” [112] (p. 260)

Font, X., Tapper, R.,
Schwartz, K., Kornilaki,

M.

Business strategy and
the environment 2008

9
“Sustainable Supply Chain Management (SSCM) extends the
traditional concept of Supply Chain Management by adding

environmental and social/ethical aspects.” [113] (p. 142)

Wittstruck, D., and
Teuteberg, F.

Corporate Social
Responsibility and

Environmental
Management

2012

10

“ . . . sustainable supply chain is the way to come up with a
set of organizational innovations and policies on term of

supply chain planning and management taking into account
sustainability indicators.” [114] (p. 764)

Allaoui, H., Guo, Y.,
and Sarkis, J.

Journal of Cleaner
Production 2019

11

“ . . . supply chain sustainability integration as the degree to
which a manufacturer strategically collaborates with its

supply chain partners and collaboratively manages intra-
and inter-organization processes for sustainability. The goal

is to achieve economic, environmental and social
sustainability by integrating flows of products and services,

information, capital and decisions, to provide maximum
value to multiple stakeholder groups.” [115] (p. 223)

Wolf, J. Journal of Business
Ethics 2011

12

“ . . . sustainable supply chain management is then the
specific managerial actions that are taken to make the supply
chain more sustainable with an end goal of creating a truly

sustainable chain.” [116] (p. 38)

Pagell, M. and Wu, Z. Journal of Supply
Chain Management 2009

13
“Sustainable Supply Chain Management (SSCM) is an

importantstrategy that supports organizations in improving
the overallperformance.” [46] (p. 85)

Al-Odeh, M., and
Smallwood, J.

International Journal of
Computational
Engineering &
Management

2012
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