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Abstract

Economic, political, and societal pressure forces companies to act more sustainably.
New legislation and regulation such as the Supply Chain Act, mandates companies
to take responsibility for their actions as well as those of their supply chain col-
laborators. Meeting these requirements demands transparency. Digital technolo-
gies along the supply chain have the potential to collect diverse types of data and
raise awareness for sustainability purposes. For example, data obtained from mul-
tiple supply chain participants can be used to estimate CO, emissions or optimize
resource utilization. Following guidelines for systematically reviewing a body of
literature, this paper therefore investigates the distribution of digital technologies
in supply chains for sustainability. Based on a collected corpus of 70 articles, we
identify seven key digital technologies and indicate how they can be employed to
contribute to economic, environmental, and social sustainability. The results show
that (1) blockchain is the most used technology for sustainability within the supply
chain and (2) the majority of articles on digital technologies in our corpus address
the social dimension of sustainability. Our findings advance the understanding of
how digitalization can transform supply chains into more sustainable entities and
help practitioners decide which technology fits a certain sustainability dimension.

Keywords Sustainability - Technology - Supply chain - Logistics

1 Introduction

In 2015, the United Nations (2015) presented the 2030 Agenda, proposing a set of
17 Sustainable Development Goals (SDGs) to create a better world. While this has
emphasized the issue of sustainable development in society and organizations, the
term has been defined far earlier as the "development that meets the needs of the
present without compromising the ability of future generations to meet their own
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needs" (Brundtland et al. 1987, p. 41). The idea of sustainability pressures indi-
viduals and institutions considering how to materialize and implement sustainable
action. An example is the German Supply Chain Act starting on the 1st of Janu-
ary 2024. It mandates Germany-based companies with 1.000 employees or more to
implement monitoring mechanisms to prevent environmental damage and human
rights violations in supply chains (Federal Government Germany 2021). Compa-
nies under German jurisdiction must act and enforce sustainable behavior because
they are responsible for all actions along the supply chain (e.g., preventing work-
ing with suppliers using child labor), meaning their suppliers and service provid-
ers. In a recent article for the German newspaper Tagesspiegel, the car manufac-
turer BMW came under pressure for arguably sourcing valuable resources from a
Morrocan mine that supposedly poses health risks for the workers and damages the
environment (Blum et al. 2023). This notion of extended accountability throughout
the supply chain requires adequate (digital) tools to monitor and ensure compli-
ance with sustainable goals and laws. As an illustration of this, the industry-driven
research consortium Catena-X Automotive Network aims to establish a global circu-
lar economy by generating holistic data for participants and beyond the borders of
local data availability through implementing a novel digital technology called data
space (Catena-X Automotive Network 2023). The data continuity between service
providers, suppliers, and OEMs can build accurate representations of goods, and,
for instance, their CO, emissions. This can be used to achieve sustainability, such as
the optimal use of resources or the reduction of bottlenecks (Catena-X Automotive
Network 2023).

Sustainable supply chain management (SSCM) is an approach addressing the
issues of achieving economic, environmental, and social goals in coordinating inter-
organizational processes within the supply chain to improve long-term performance
(Carter and Rogers 2008). Reaching these goals requires integrating digital tech-
nologies throughout supply chains to collect and share diverse data sets with the
aim of optimizing processes, such as coordination (Jussen et al. 2024; Sachs et al.
2019). Integrating and enabling these technologies for good could catalyze the pur-
suit of reaching the SDGs more efficiently (Holzinger et al. 2021; Nishant et al.
2020; Schoormann et al. 2023; Wu et al. 2018). Consider, for instance, the digital
technology blockchain, which can impact the sustainability of supply chains by gen-
erating immutable data to address social conditions, including preventing corruption
and fraud (Saberi et al. 2019). Similarly, Yew et al. (2020) show the potential for
blockchain in food supply chains by enhancing traceability, trust, and responsibil-
ity. On the other hand, digital technologies not only have advantages but also have
a dark side. For example, some of them, such as the blockchain, require extreme
amounts of energy (Moorthy et al. 2022; Veit and Thatcher 2023). Despite this bal-
ancing act, Watson et al. (2021) identified technology as a proven tool for sustain-
able development.

The impact of digital technologies on SSCM has been broadly discussed in aca-
demia and practice, mainly focusing on the application and analysis of a single tech-
nology. We aim to contribute to the body of research by collecting a comprehensive
literature corpus demonstrating the use of digital technologies in supply chains for
sustainability purposes. Doing this is necessary to assess the current state of research
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in this emerging and quickly changing area as well as find blind spots and dominant
technologies for future research. Given the potential of digital technologies and calls
for the Information Systems (IS) domain to focus on sustainability (Gholami et al.
2016), we pursue the following two research questions:

What digital technologies are investigated in research on sustainable supply
chains (RQ1), and which sustainability dimensions are addressed (RQ2)?

To answer these questions, we conducted an exploratory analysis of the SSCM
area in the form of a systematic literature review. By extracting technologies for
sustainability in supply chains, we make several contributions: (1) a numeric over-
view of digital technologies used for SSCM and their potential for sustainability,
(2) dominant digital technologies and white spots, as well as (3) opportunities for
future research. Exploring and streamlining academic discourse can be fertile soil
for future investigation of practical cases complementing our work.

We structured our paper as follows: First, we start by introducing the fundamental
concepts of sustainable supply chains and briefly summarizing related literature on
the role of digital technologies (Sect. 2). Following the research method of literature
reviews (Sect. 3), we present our main outcomes, namely the positive sustainabil-
ity effects of technologies on SSCM (Sect. 4). Lastly, we analyze and discuss the
implications for the theory and practice of our work (Sect. 5) as well as conclude
(Sect. 6).

2 Sustainable supply chain management

The growing interest in becoming more responsible and sustainable increases the
pressure on companies and their supply chains. Various factors, including changes in
customer expectations and new government legislation, lead to new challenges con-
cerning the implementation and management of those chains. In addition to the eco-
nomic obligations, SSCM builds upon the Triple Bottom Line principle (Elkington
1998) and seeks to consider environmental and social goals. Due to its importance,
prior research has already investigated various areas of SSCM and their underpin-
ning technologies (see Table 1). In the following, we summarize the discourse on
SSCM at the intersection of digital technologies.

Tronnebati and Jawab (2020) identify similarities and differences between
green supply chain management (GSCM) and SSCM. Their analysis illustrates
that GSCM concentrates on environmental, flow, and stakeholder factors. SSCM
goes beyond this and considers economic and social issues as well, and they argue
that SSCM is an extension of GSCM. They conclude that future studies should
analyze sustainable development in supply chain management. Similarly, Samah
et al. (2022) examine various definitions and practices of SSCM and argue that
research primarily accounts for the two dimensions, "economic" and "environ-
mental". As a result, they call for engaging the social dimension of SSCM with
more intensity and point to the lack of insights concerning the impact of SSCM
on sustainable performance. Soni and Yadav (2022) concentrate on megatrends,
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Table 1 Tllustrative related studies

Keywords/streams Examples

"

"Digital technology" and "sustainability” Maha and Akram (2022) investigate available literature
and "supply chain" focusing on the adaption of digital technologies in the sup-

ply chain by analyzing different aspects, for example, the
distribution of papers by countries or journals

Peng et al. (2021) analyze the current literature and present
a framework with technology’s capabilities supporting
sustainability development

Miiller (2022) proposes an overview of supply chain trends
and present technological transformation processes

"Digital technology" and "supply chain" Albrecht et al. (2023) analyze available literature and develop
a catalog of ten digital technology affordances in logistics
Kabra et al. (2023) identify five main barriers with several
sub-barriers that occur when implementing information or
digital technologies in humanitarian supply chain manage-
ment

"

Bottcher et al. (2023) identify archetypes of digital sustainable
business models that use digital technologies

Holzmann and Gregori (2023) investigate the role of business
models for merging sustainability and digital technologies
as such actors

Sharma et al. (2022) introduce a framework that contains digi-
tal technologies and their roles in enabling the achievement
of the European Green Deal policies as well as barriers to
their implementation

"Digital technology" and "sustainability

"Sustainability" and "supply chain" Tirkolaee and Aydin (2022) introduce a decision support
system to optimize a sustainable Supply Chain (SC) for
perishable products

Angelo et al. (2020) investigate home health care and propose
an approach to identify potential patients and collect their
samples by using routing systems and the Internet of Things

challenges, and limitations in SSCM. They underline the value of implementing
SSCM in business to enable themselves to comprehend the social, environmental,
and economic impact on their suppliers and customers.

To implement and manage SSCM, digital technologies such as visualization
techniques or Artificial Intelligence (AI) have gained importance because of their
abilities and great potential for economic and societal goals (e.g., Schoormann
et al. 2023). They correspond to digitized techniques, instruments, and systems
that enable people to store, process, and circulate data and promote digital inno-
vation (Baier et al. 2023; Yoo et al. 2012). Yoo et al. (2010, p. 4) specify three
unique characteristics: "(1) the re-programmability, (2) the homogenization of
data, and (3) the self-referential nature of digital technology." They state that dig-
ital technologies, unlike analog ones, are reprogrammable to perform different
functions. Data homogenization is created by mapping each analog signal into a
series of binary numbers. Not only can all digital content be stored on the same
digital devices, but it can also be combined with other digital data. The homog-
enization of data and the emergence of new media thus separate the content from
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the medium. Last, self-reference means that digital innovation requires the use of
digital technology.

Miiller (2022) provides an overview of recent and future trends in supply chain
design, giving four examples of technological transformation processes that drive a
new form of supply chain management: (1) Advanced manufacturing technologies,
(2) data-driven technologies in logistics and supply chain management, (3) the elec-
trification of vehicles, and (4) microchip and semiconductor manufacturing. Peng
et al. (2021) address IT-enabled sustainability-oriented innovation by conducting a
literature review. They propose a conceptual framework that illustrates the capabili-
ties of technology to enable the development of sustainability-oriented innovation.
They argue that organizations should view technologies as a capability to enable
sustainability in their business. Based on this paper, Peng et al. (2022) report on
a case study to explore the capabilities within organizations. Their results show
that technology affordances are influenced by organizational capability as well as
sustainability orientation. Thus, analyzing digital technologies’ capabilities and
implementing them sustainably is essential. Maha and Akram (2022) investigate the
adoption of digital technologies in the supply chain. They have reviewed the current
literature and argue that there is a lack of research concerning the adaption of digital
technologies to enhance sustainable supply chains. Within the study, they analyzed
the distribution of papers by countries, journals, type of digital technology, indus-
trial area of research, and methodology. They identify seven technologies used for a
sustainable supply chain, such as blockchain, the Internet of Things, and information
and communication technologies. They highlight the adoption of digital technolo-
gies as a significant aspect missing in the analyzed paper. Their results show that
most articles are limited through a restricted scope of study and the relation to a
specific domain.

The related studies highlight the relevance of research at the intersection of digi-
tal technologies, sustainability, and SSCM. Combining digital technologies and sup-
ply chain management is crucial to achieving sustainability throughout the supply
chain (Miiller 2022; Soni and Yadav 2022). Digital technologies can drive such a
new form of supply chain management. Although much work has been done, many
articles call for investigating the adoption of digital technologies without focusing
on a specific domain. A systematic literature review improves our understanding of
how digital technologies can be used in SSCM.

3 Research design

To identify suitable literature on digital technologies for SSCM, we conducted a sys-
tematic literature review based on vom Brocke et al. (2015) and Webster and Watson
(2002) (see Fig. 1). As the first step, we defined a search string according to the
objectives of our paper’s goals. In our search, we combined the term sustainability
with keywords to specify our field of investigation: logistics, supply chain, technol-
0gy, digitalization, and digitization.

The resulting search strings (i.e., combinations of the keywords) were used in
three databases (Schoormann, Behrens, et al., 2021). AISeL, as the leading IS
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databases search terms Uiepte filterin, final sample
search 9 P
3 — —3 ,sustainability”
LJlogistics* or ,supply duplicates, X
3 3 ||wg chain® 304 articles access, 65 articles
§ 2 w gl technology* relevance,

,digitalization“ or
digitization*

Fig. 1 Visualization of the literature search process

literature database, indexes well-accepted journals (e.g., JAIS or CAIS) and confer-
ence proceedings (e.g., ECIS or ICIS) from the field. Considering IS literature is
especially important since the field, per its modus operandi, investigates the use of
novel digital technologies emerging in digitalization in a socio-technical context in
organizations to support and guide management and IS practice (Legner et al. 2017).
IEEE Xplore covers more ground, especially in the engineering discipline, and con-
siders the interface of digital technologies and supply chain literature not explicitly
published in IS research. Lastly, we used Scopus to extract additional papers from
high-ranking IS journals that are not listed in AISeL. To identify high-quality IS lit-
erature, we applied ranking filters in Scopus for A+, A, and B-ranking articles (e.g.,
MISQ, Electronic Markets, BISE) according to the VHB ranking.! By triangulating
the results of these three databases and the filtering criteria, we ensured we had a
solid foundation with high-quality articles (Levy and Ellis 2006). We built the lit-
erature corpus independent of the publishing year to account for an inclusive search
strategy. The literature review was performed in September 2022. To filter the litera-
ture corpus and condense it only to the most relevant papers, we applied inclusion
criteria (vom Brocke et al. 2015). As a result, we only included peer-reviewed papers
for deeper analysis, providing a sound description of their results and research pro-
cess. The entire database search, including forward and backward searches, yielded
an initial literature base of 304 articles. Fifteen articles in our corpus were unavail-
able and/or inaccessible. Moreover, we observed that some articles addressed digital
technologies but did not list specific ones. Others used the term "sustainability" in
the abstract but did not address the use of digital technology to achieve sustainabil-
ity in supply chains; rather, they used it to highlight the importance of technologies.
We did not consider those in the further analysis. After applying the exclusion crite-
ria, our final sample consists of 65 articles.

We created and employed a coding scheme to analyze the literature corpus.
Table 2 provides selected examples to explain our coding and illustrative indications
for excluding articles that did not meet our relevance criteria. For each article, we
collected the industry, the digital technology used to achieve sustainability, the spe-
cific use case, and the mentioned technology’s abilities. To ensure transparency and
the validity of our qualitative analysis, we (1) divided the articles among the authors
and (2) discussed the results afterward. In case of uncertainty, another author coded
the article to reach a consensus. In a follow-up step, we evaluated our findings (e.g.,

! https://vhbonline.org/vhb4you/vhb-jourqual/vhb-jourqual-3/gesamtliste
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the classification of the benefits in the dimensions) with two external sustainability
experts.

Sims and Key (2011) report on the "Velella project [that aims] to test the feasibil-
ity of drifting mariculture operation entrained in regional ocean-current eddies in
the lee of the Big Island of Hawaii" (Sims and Key 2011, p. 1). Since the paper does
not explicitly refer to supply chains but only uses the keyword “logistics” to explain
costs in the context of sustainable fishing, we did not include the paper in our sam-
ple. Pinna et al. (2021) present an agile methodology for developing blockchain-ori-
ented systems incorporating sustainability practices. They apply this to the example
of a supply chain and install IoT in the warehouse as a supporting digital technology
to record relevant data. Subsequently, they combine two technologies. We cannot
always differentiate which advantages are generated by which digital technology
and attribute the advantages to both digital technologies. Munoz et al. (2021) pro-
pose Loglog, an entirely blockchain-based on-chain system tracking wood volumes
throughout a supply chain. It enforces Forest Sustainability Council certification
standards and meets the base requirements for a forestry supply chain. They sum-
marize their findings and give further advantages of Loglog. It increases availability,
traceability, and data integrity.

Our analysis procedure is inspired by the grounded theorizing paradigm, which
is especially useful when aggregating finely detailed constructs to more abstract cat-
egories through iteratively clustering data to higher categorical levels (Gioia et al.
2013). The foundation is our initial coding of the literature excerpts (e.g., Saldafia,
2015). Subsequently, several 1st-order concepts are combined into aggregated terms.
In this case, the conceptual lens aiding our categorization is the triple bottom line
(i.e., economy, environment, and social). Figure 2 illustrates the data structure.

4 Findings: digital technologies for sustainable supply chains
4.1 Descriptive analysis of sample

Overall, we observe a growing interest from the IS community to investigate the use
of digital technologies along a sustainable supply chain based on our sample. The
number of articles increased since 2018, with a significant increase in the literature’s
focus on digital technologies in 2019 (see Fig. 3). Please note that the number of
articles in 2022 decreased because we performed the literature search in 2022.

Our final sample comprises 65 articles covering different technologies and indus-
tries. In terms of the industry (i.e., field of application), we found that around half of
the articles (43%) are somewhat industry agnostic and the other 57% address diverse
areas, including food (15%), agriculture (14%), fashion (3%), agri-food (9%), con-
struction (5%), energy (3%), sea (3%), healthcare (3%), and electronics (2%).

Our analysis of digital technologies shows that 51% of articles employed block-
chain to support SSCM. Other technologies are the Internet of Things (26%), plat-
forms (12%), radio-frequency identification (RFID) (11%), big data (9%), and Arti-
ficial Intelligence (9%). The category other (14%) subsumes technologies that rarely
occur in the sample, including cloud computing, simulation, or digital training
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"[...] reduce international money transfer fee [...]"
(Chandan et al., 2019)

"[...] which cuts down on transportation costs [...]"
(Schroder et al., 2021)

Reduce cost

"[...] could determine a reduction in time since products
could be sold even before they were landed [...]* (Dans &
Freire, 2002)

"[...] comply pollution norms due to a better monitoring
[...]"(Chandan et al., 2019)

Monitor
products

"[...] 'Blockchain to combat illegal international timber
trading [...]* (Medaglia & Damsgaard, 2020)

Environment

"[...] by connecting smallholder farmers directly to buyers
and end-users [...]“ (Quayson et al., 2021)

"[...] It leads to positive structural effects, which include
the reduction of inequalities [...]* (Pinna et al., 2021)

" and reduce the risk [...] incidents associated with health
and safety [...]" (Ojo et al., 2019)

Improve
working
conditions

"Transparency in workforce payroll to ensure fairness
and decent working conditions.” (Medaglia & Damsgaard,
2020)

Fig. 2 Tllustrative data structure reflecting our theorizing process

systems. Table 3 gives an overview of each digital technology, a brief description,
and indicates the percentage of how often it occurred in the literature sample. Some
articles reported on more than one technology, exceeding 100% (see Fig. 4). While
in some cases, the technology used has a direct impact on the supply chain (e.g.,
increasing its ecological performance), other cases report that technologies have an
indirect effect on sustainability. Among the examples is Batulan et al. (2021), who
found that platforms “can take on a more significant role in creating value for busi-
nesses and their supply chain, specifically in alignment with sustainability targets.”
On the other hand, blockchain directly impacts sustainability by creating transpar-
ency and trust in the supply chain (Jahanbin et al. 2019).

4.2 Overview of sustainability advantages

We identified twelve sustainability advantages and assigned them to the triple bot-
tom line. While we are aware that some advantages can have additional sub-effects
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2

0
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Fig.3 Yearly distribution of SSCM articles

and thus might relate to more than one sustainability dimension (e.g., reduced envi-
ronmental emissions will also lead to better social situations), we seek to identify
and report the primary impact of the specific digital technology (Table 4).

Our sample contains four main advantages concerning the economic dimen-
sion. Digital technologies have the power to reduce costs (Bansal et al. 2022; Della
Corte et al. 2021; Padalkar et al. 2020). Several cost reduction opportunities were
identified, including eliminating time-consuming, manual, or error-prone pro-
cesses through automation or reducing transportation through better planning. Cost
reduction is an economic advantage because it relates to the company’s financial
resources. Increasing profit describes measures to improve revenues or reduce
expenses of a company. The following aspects were considered in our analysis:
Increasing efficiency in different company areas, diversity of revenue sources, or
optimization of cash flow management (Guo et al. 2020; Menon and Shah 2020;
Vogel et al. 2019). Increasing profit is an economic advantage as it improves the
difference between a company’s turnover and costs. Time savings can be generated
by optimizing tasks and processes using digital technologies. For example, by auto-
mating, streamlining, simplifying, and optimizing processes, savings in transport
and production times can be achieved (Metzger et al. 2012; Nasir et al. 2022; Omar
et al. 2022). Such savings also indirectly influence the environment as less transpor-
tation or production might lead to fewer emissions. However, the analyzed articles
do not mention the environmental benefits. Instead, they refer to (1) faster product
selling (Dans and Freire 2002), (2) lower transportation costs (Schroder et al. 2021),
(3) increasing profit through higher customer satisfaction (Ojo et al. 2019), or (4)
increased efficiency (Metzger et al. 2012). Accordingly, we position time-saving as
an economic advantage. Lastly, our sample highlights the ability of technologies to
share information along the supply chain, for instance, to improve decision-mak-
ing based on a comprehensive set of sustainability data (Chandan et al. 2019; Omar
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Fig.4 Heat map of digital technologies in the realm of sustainable supply chains

et al. 2022; Singh et al. 2021). Decisions include the selection of suppliers in com-
pliance with sustainability standards. Other articles did not specify which decisions
were addressed, such as Chandan et al. (2019), who point to the fact that buyers have
access to product data through information sharing. As another illustration, Vogel
et al. (2019) highlight that blockchain ensures easy access to product history for
every stakeholder. Using blockchain in the supply chain makes the vendor selection
process much more accessible (Ribeiro and Brito 2022). Although these three exam-
ples do not focus on a specific sustainability dimension, we decided to assign this to
the economic dimension. In line with the expert interviews, the reasons for our deci-
sion are as follows: (1) Information about suppliers as well as the measurement of
energy efficiency per raw material usage, could be considered in the overall rating of
the supplier and when making purchase decisions (Dukovska-Popovska et al. 2010);
(2) inefficiencies can be reduced (Omar et al. 2022); (3) greater control over internal
processes and cost-effective (Almadani and Mostafa 2021).

The environmental dimension captures advantages concerning ecologic protec-
tion or resource conservation. Digital technologies were used to monitor products,
such as those of illegal trade, to avoid prohibited sales. This protects, for example,
animals or plants (Chandan et al. 2019; Medaglia and Damsgaard 2020). Only two
articles report on benefits, such as the monitoring of all transactions (Fakkhong et al.
2022) or the real-time monitoring of logistics activities to improve supply chain
traceability (Ribeiro and Brito 2022), rather than economic issues. We mapped
monitoring to the environmental dimension as it (1) ensures the quality and cred-
ibility of organic products (Vogel et al. 2019), (2) increases compliance with pollu-
tion norms (Chandan et al. 2019; Ribeiro and Brito 2022), and (3) supports the fight
against the illegal international timber trade (Medaglia and Damsgaard 2020). If the
trading companies selling organic products are regularly inspected, they can avoid
contamination or mixing up with conventional products or unauthorized substances.
This protects the environment from harmful influences. Other environmental advan-
tages extracted from our sample are the reduction of emissions, including carbon
(Dumitrache et al. 2017; Guo et al. 2020) as well as waste reduction to minimize
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the amount of waste that is generated during the product lifecycle, such as waste
residues during production or food waste (Tan et al. 2022; Villagomez-Aranda and
Saenz-de 1a 2021).

The most frequently occurring advantages in our sample refer to the social dimen-
sion. A supply chain generally contains different actors, such as suppliers, manufac-
turers, distributors, retailers, or customers (e.g., Mentzer et al. 2001). They are all
involved in the process of bringing a product or service to the end customer. The
connection or exchange between the actors ensures the efficiency and effectiveness
of the process. Our analysis shows that technologies are used to reduce inequali-
ties by creating transparency along the supply chain, supporting communication,
and improving partnerships (Guo et al. 2020; Hatzivasilis et al. 2019; Vogel et al.
2019). This benefit can also have an indirect impact on the other two dimensions.
For instance, the creation or improvement of partnerships can reduce inefficiencies
and thus influence the actor’s economy (Chandan et al. 2019). Partnering with uni-
versities, trade, and industry, as well as association and innovation, can address sev-
eral aspects of sustainability by using new findings to achieve positive effects in the
financial, environmental, or social areas (Medaglia and Damsgaard 2020). Although
there are some indirect benefits of partnerships, the primary benefit in our sample is
the reduction of inequalities between small and large actors, where we assigned this
to the social dimension. The use of digital technology to improve the well-being and
quality of life of individuals or communities are clustered as contributing to wel-
fare (Chandan et al. 2019; Villagomez-Aranda and Saenz-de la 2021). It is a social
one as it enhances people’s quality of life and equality of opportunity. Another
advantage is called increased fairness. Fairness in this context usually refers to the
equity of companies and individuals within the supply chain. One example is ensur-
ing equal access to resources and opportunities within the supply chain (Song et al.
2020; Villagomez-Aranda and Saenz-de la 2021). Increasing fairness is a social ben-
efit because it promotes trust, cooperation, and satisfaction between people. When
people feel they are treated fairly, they are more willing to participate in common
goals. Other social benefits are the promotion of trust in supply chains (Bansal et al.
2022; Omar et al. 2022), which facilitates cooperation, as well as the improvement of
working conditions, such as physical, social, and organizational factors that support
employee safety (Almadani and Mostafa 2021; Menon and Shah 2020; Singh et al.
2021).

4.3 Digital technologies for a sustainable supply chain: economic advantages

Our results stress that digital technologies are mainly used within the economic
dimension to reduce costs, increase profit, save time, and share information for
data-driven decision-making. We found that the majority of articles report on
using platforms along the supply chain to reduce costs (45%). For example, Kur-
nia et al. (2012) justify the cost reduction with a better analysis of the return on
investment, the profit margin, and the cash flow, and Schroder et al. (2021) point
to minimizing transportation costs. The cost reduction potential of blockchain
occurred often in our sample. Through the blockchain, transactions between
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participants take place without intermediating entities, such as banks or nota-
ries, which enables a secure, traceable, and auditable way of doing transactions
(Bansal et al. 2022; Quayson et al. 2021; Rana et al. 2021; Vogel et al. 2019).
It reduces costs because fees for international money transfers are minimized or
even eliminated (Chandan et al. 2019; Padalkar et al. 2020). Moreover, (1) block-
chain’s proof of ownership of capital (Medaglia and Damsgaard 2020) for lend-
ing or partner selection, and (2) increased transparency contributes to efficient
inventory management (Padalkar et al. 2020; Suhardi et al. 2017). In contrast to
the bright side, Moorthy et al. (2022) emphasize that there may be higher costs
for using the blockchain network than for traditional processes, which need to be
weighed up.

Among the frequently used technologies to increase profit (17%) are platforms
that allow efficient pricing (Dans and Freire 2002) and create revenues due to a
share in the sale of the products sold (Schroder et al. 2021). Sales can be posi-
tively influenced via the platform by gaining regular customers, achieving cus-
tomer satisfaction, creating a competitive advantage, spreading quality knowl-
edge (Kurnia et al. 2012), and identifying time savings (Dans and Freire 2002).
Our analysis has also shown the great potential of the Internet of Things to, for
instance, bridge communication between supply chain participants. Through
transparent tracking of products, just-in-time and just-in-sequence processes
can be performed (Ojo et al. 2019; Vogel et al. 2019), which leads to increased
customer satisfaction and loyalty, as well as improved sales. Another economic
advantage of the Internet of Things is its power to craft novel products. Ojo et al.
(2019) pointed out that customer feedback or product usage can be captured and
incorporated into new product development. Besides, our sample mentioned that
the blockchain contributes to profit (Dukovska-Popovska et al. 2010; Song et al.
2020; Tagiltseva et al. 2021). Creating transparency paves the ground to improve
product histories (Arena et al. 2019; Guo et al. 2020; Tsoukas et al. 2021) and
monitor sustainability criteria (Chandan et al. 2019). RFID can link the product
to its virtual identity on the blockchain (Fakkhong et al. 2022), which creates
additional sustainability value. With the help of big data technologies, companies
can predict demand and supply (Ojo et al. 2019) and thus increase their economic
responsiveness (Ouafae & Jalila 2020).

As another important advantage, digital technologies ensure access to and
share of information (54%) across the entire supply chain. This allows for mak-
ing informed decisions, including ethical aspects (Chandan et al. 2019; Ouafae
and Jalila 2020). Sharing data accelerates business processes, improves collabo-
ration, and enables efficient decision-making. Especially in terms of the Supply
Chain Act, it is important to choose a suitable supplier. From a technology view-
point, the blockchain can support this through transparency (Ribeiro and Brito
2022). Data can be collected via RFID, which enables analysis to, for example,
improve supplier evaluation (Dukovska-Popovska et al. 2010). Digital platforms
enable real-time information sharing between companies, leading to more effi-
cient resource utilization and enhanced collaboration (Schroder et al. 2021). For
instance, they can prevent overstocking by providing better data access or foster-
ing joint innovation efforts.
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4.4 Digital technologies for a sustainable supply chain: environmental
advantages

During our analysis, we obtained three environmental effects. Monitor products—
occurred less frequently in our sample (14%)—covers activities for monitoring all
processes along the supply chain and the control of being compliant with regula-
tions, such as the Supply Chain Act. Therefore, blockchain’s potential to increase
transparency is important (Guo et al. 2020). It allows illegal trade to be controlled
(Chandan et al. 2019), as well as pollutant norms, certifications, and standards to
be checked (Chandan et al. 2019; Fakkhong et al. 2022; Ribeiro and Brito 2022).
Besides, it enhances planning, such as in storage and transport (Chandan et al. 2019).

Among the effects of monitoring, there are various forms of how waste can be
reduced (42%) in a supply chain, including food contamination (Ouafae and Jal-
ila 2020). Because all documents are stored digitally in a blockchain, less paper is
needed to accompany the delivery (Ribeiro and Brito 2022). The use of the Inter-
net of Things supports waste reduction by the detection of defective batches or by
ensuring product safety, for example, the cold chain in the food industry (Ojo et al.
2019; Ouafae and Jalila 2020). Sensors allow temperature fluctuations to be per-
ceived and measures taken more quickly to respond to such issues. Monitoring pre-
vents food, in particular, from being damaged during transport and subsequently
disposed of due to quality defects. In addition to temperature, the sensors can be
used to determine other influences that occur during storage or transport. These
include vibrations, which can lead to a reduction in product quality. The evaluations
of the sensor data might be taken into account in the development of packaging
or route planning (Zhang et al. 2020). The data can be analyzed and evaluated as
part of big data technologies. Through better production planning, advanced prod-
uct flows, predicting the life of the products, and specifying recovery options in the
supply chain, waste is minimized (Ojo et al. 2019; Ouafae and Jalila 2020). Also,
general analytics aids in optimizing packaging, shipping, distribution, and returns
(Zhang et al. 2020). By supporting the remanufacturing of used material through
analyzing sensor data, RFID contributes to less waste too. Furthermore, the data
allows to avoid unnecessary product movements (Dukovska-Popovska et al. 2010;
Ojo et al. 2019) as well as support the return of products (Cai & Choi 2021).

Overall, this leads to a reduction of the carbon footprint (18%). Teaching the
basics of chain mapping via blockchain to more, possibly weaker members of
the supply chain can lead to a reduction in emissions during transportation (Oua-
fae and Jalila 2020). Better planning leads to fewer transportation trips, which in
turn decreases the footprint (Pinna et al. 2021). Blockchain is even used for the
automatic calculation of emissions. Schroder et al. (2021) differentiate platforms
into two categories: Alterations that shorten the supply chain so consumers can
buy fresh produce directly from farms, which positively impacts the environment
(e.g., by reducing storage and transportation) as well as redistributors that reduce
food waste (Schroder et al. 2021). One example is the TooGoodToGo platform.
It acts as a platform where sellers or producers can provide surplus products that
other participants can pick up offline. The surplus products are products that
would otherwise be thrown away.
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4.5 Digital technologies for a sustainable supply chain: social advantages

In addition to the economic and environmental advantages, we identified five social
advantages. The improvement of partnerships (68%) across supply chains occurred
frequently in our sample. Platforms support this by bringing suppliers together with
customers or with other suppliers. From an economic viewpoint, a platform helps
to contribute to the welfare (8%) of all stakeholders and thus also to the welfare
of individual small farmers (Schroder et al. 2021). Blockchain connects numerous
actors from different geographical areas (Bansal et al. 2022; Soedarno et al. 2020)
and improves their partnerships.

Concerning fairness (20%), the ability of blockchain is highlighted in particular.
Blockchain stores and executes documents and transactions in a tamper-proof man-
ner and creates a type of fairness along the supply chain (Medaglia and Damsgaard
2020; Rana et al. 2021). For example, wages cannot be manipulated. Corruption can
be prevented (Chandan et al. 2019). In line with aspects of fairness, inequalities in
access to quality information (e.g., food information) can be decreased (Pinna et al.
2021). This, in turn, can improve the economy of the local community (Chandan
et al. 2019). Because in today’s world, where sustainability is emphasized, custom-
ers are buying more locally from individual farms. In addition, farmers are protected
from overreaching (Quayson et al. 2021). Every action within the supply chain is
traceable (Ribeiro & Brito 2022). This builds trust in the supply chain (e.g., Meda-
glia and Damsgaard (2020), Vogel et al. (2019), Dukovska-Popovska et al. (2010)),
eliminating the need for internal or external inspections (Guo et al. 2020). In addi-
tion, buyers have the opportunity to obtain information about the smallholder (Quay-
son et al. 2020), which in turn improves customer trust (Ouafae & Jalila 2020). Col-
lected data with RFID is a valid basis for generating trust within the supply chain
(Gandino et al. 2009). Trust is mentioned frequently across all relevant articles.

Lastly, digital technologies can serve as a foundation for employee education and
improve working conditions (20%). With the help of historical data generated by
RFID and stored within the blockchain, employees (e.g., farmers) can be trained and
prepared for situations (Quayson et al. 2021). The Internet of Things has the poten-
tial to assist employees in product detection. This facilitates the work of employees
and minimizes the frequency of errors. Big data technologies of various processes
can optimize them and not only improve working conditions for employees but also
increase customer satisfaction (Ouafae and Jalila 2020).

5 Discussion

5.1 Observations and implications

As socio-technical IS research on sustainability and technologies recognizes their
transformative potential, we explore the use of digital technologies for SSCM.
Our synthesis of the findings highlight the technology’s economic, environmen-

tal, and social advantages (Fig. 4). Based on our analysis, we elaborate on four
major observations that emerged and reflect in accordance to the corresponding
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literature, namely (1) the focus on social advantages, (2) the trust-building tech-
nology blockchain, (3) the scarce references to Artificial Intelligence, and (4)
industry-specific use of digital technologies.

First, a rather unexpected result is the frequency of social advantages men-
tioned in our sample, as several authors stressed that they have been less studied
in previous literature (Samah et al. 2022; Schoormann and Kutzner 2020). Our
findings however align with existing results in a supply chain context. For exam-
ple, Holzmann and Gregori (2023) explore the literature with a focus on digital
technologies for sustainable entrepreneurship. They argue that the focus mainly
lies on social aspects when discussing digital technologies as enablers of sustain-
ability. While they stressed that digital technologies have the potential to increase
the quality of life and reduce poverty, our sample provides no or limited examples
for this; improving welfare and working conditions are the least mentioned social
advantages. To support working conditions, industry 5.0 deals with the harmoni-
ous working of technological and social systems. Bednar and Welch (2020) ana-
lyze this development from the perspective of individual understandings of work
roles and sustainability. They found that collaboration between employees and
digital technologies can assist workers in finding greater meaning in their work
roles. Unnecessary and monotonous activities can be replaced by automated sys-
tems. Digital technologies can help to optimize conditions. However, they also
point out that it is important to achieve a balance between social and economic
interests. A potential avenue for further research is an in depth investigation of
the peculiarities of digital technologies and their integration into the workforce.

Second, blockchain is one of the few digital technologies whose advantage is
to build trust across numerous actors. This observation is supported by other lit-
erature. Volter et al. (2023) analyze factors that enhance user’s trust in block-
chain by experimenting with different participants. Centobelli et al. (2022) high-
light the significance of trust, traceability, and transparency within supply chains,
especially in circular ones. The authors propose a circular blockchain platform
and argue that blockchain has a relevant role in improving control of the move-
ment of wastes and product return management activities. Happy et al. (2023)
investigate antecedents, applications, and consequences of adopting blockchain in
supply chains and thereby disclose its positive consequences. For example, block-
chain can be used to reduce risk, secure data, or reduce costs. It influences sus-
tainable supply chains by enabling responsible approaches to carbon emissions,
supporting economic viability, and sustaining waste reduction, reuse, and recy-
cling. da Silva et al. (2023) motivate their research by underlining the relevance
of data sharing among the supply chain to support a circular economy to promote
sustainability. They report on a case study from an electric vehicle supply chain
in which blockchain technology helps achieve circularity due to its transparency
and traceability. In contrast to the power of blockchain, there are still challenges
and barriers that need to be considered. Monrat et al. (2019), for instance, present
a study of blockchain’s challenges, including scalability, regulatory issues, and
energy consumption. In terms of sustainability, the blockchain’s propensity for
high energy consumption is an issue. In accordance with this, Bada et al. (2021)
explore the need for a sustainable blockchain, and Alofi et al. (2022) present a
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model that reduces consumption. They point to the fact that environmental sus-
tainability can be enhanced. Even if some literature addresses this topic, more
research is required since blockchain technology is maturing continuously in dif-
ferent fields of application, and mitigating the positive with potential negative
effects (e.g., energy consumption) is critical. The advantages and disadvantages
might lead to tensions, not only in the context of blockchain implementation
but also more generally in data sharing. An example of a potential tension is the
trade-off between knowledge gain and competitive loss. Future research might
want to shed a particular light on these tensions and incentives.

Third, we observe that the use of Artificial Intelligence for sustainability in the
context of supply chains is less discussed, although it is becoming a game-changer
in almost every industry (Wanner et al. 2020). This lack might be attributed to the
fact that the term is extensive and is implemented within a lot of different areas. As
a consequence, Artificial Intelligence can be an essential part of other technologies,
such as platforms and machine learning algorithms that can be applied to big data
technologies. The relevance of this technology is supported by research and prac-
tice. For instance, Schoormann et al. (2021) reviewed a range of literature to identify
the main genres of IS research at the intersection of Al and sustainability, as well
as to figure out blind spots. They found that research focuses on health and educa-
tion in the social dimension, farming, energy management, and animal protection
in the environmental dimension, and working conditions, smart infrastructure, and
innovation in the economic dimension. Accordingly, there is still room for additional
research on exploring the contribution of Al to sustainable supply chains while miti-
gating increasing security issues.

Fourth, we analyzed the different industries addressed by the articles in our sam-
ple (see Sect. 4.1). 43% of the 65 articles do not relate to a specific industry. The
other 57% of articles address diverse fields, including the following ten industries:
food (15%), agriculture (14%), fashion (3), agri-food (9%), construction (5%),
energy (3%), sea (3%), healthcare (3%), and electronics (2%). The food indus-
try, which is also closely linked to agriculture, is an important, global, and chal-
lenging sector. It must satisfy the growing demand for food and, at the same time,
meet consumers’ high expectations in terms of quality, safety, and sustainability.
As aforementioned, digital technologies can contribute to this by optimizing pro-
duction, increasing resource efficiency, and improving the traceability of products.
Other industries are affected by digitalization, such as the fashion industry, which is
heavily dependent on changing trends and customer preferences and requires a high
degree of flexibility. The healthcare industry has to deal with ethical and regulatory
aspects before using technologies like Al. Our results, however, do not show that the
other industries are less interesting but that researchers focus on the food and agri-
culture sectors, in particular when investigating digital technologies.

Besides, while our work discloses the positive effects of using digital technolo-
gies to make supply chains more sustainable (i.e., the bright side), there are, of
course, negative aspects and rather unintended ones that need to be taken into
account. From a dark-side perspective, scholars point to risks across the sustain-
ability dimensions. Examples include challenges of artificial intelligence-based
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technologies that raise social issues concerning discrimination (Beretta et al. 2021)
and gaps in transparency, safety, and ethics (Berente et al. 2021; Vinuesa et al.
2020). Also, environmental concerns might occur due to the increased energy con-
sumption (e.g., see ongoing discourses on the blockchain, Sedlmeir et al. (2020),
for which reason academia and practice have started to investigate the environmen-
tal-friendly design of technologies and data processing techniques (Schneider et al.
2023). Based on our findings, future research can compare and position negative
effects.

In our study, we conducted a literature review to identify digital technologies
and their benefits discussed in academia. We respond to the call by Miiller (2022),
who considers the significance of analyzing the use of digital technologies to iden-
tify changes in the structure of the supply chain. While Maha and Akram (2022)
report, in their literature review, on the distribution of articles by country, journal,
type of digital technology, and methodology, we address the explicit benefits of such
technologies and categorize them into the three sustainability dimensions. In this
way, we provide practitioners with a basis for deciding which technology suits the
application objective. Another way in which our work differs from existing research
is that we do not focus on a specific area. Complementing existing research, our
work is not limited to a specific domain or limited to a single technology (Haleem
et al. 2024; Rohde et al. 2024; Schoormann et al. 2023; Upadhyay et al. 2021). We
examine all identified technologies to provide a broad overview of their possible
applications.

5.2 Limitations

Although we have provided a comprehensive review of the existing IS literature
on the use of digital technology for SSCM, our results are not free of limitations.
First, we have followed the socio-technical perspective of the IS discipline. How-
ever, the deployment of digital technology can also be analyzed from other per-
spectives. Second, we focused on the advantages and provided a broad sense of
how technologies can help improve sustainability. Doing this, we did not discuss
negative consequences, which can be the subject of future research on the dark
side, such as environmental issues from blockchain. Third, from a methodical
perspective, the literature review results are based on several subjective factors.
These include the choice of databases, the derivation of search terms, the clas-
sification of criteria, and the interpretation of results. The keywords are based
on our decisions derived from exemplary sustainability and digital technologies
articles. The classification of advantages is based on the terminology of the paper
and the frequency of individual aspects; for example, we combined transportation
and storage costs into one single dimension. The results are interpreted based on
our own experiences and discussions within the author team. Other authors may
come to different conclusions at different times and with different background
knowledge (e.g., mapping of a benefit to another sustainability dimension).
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6 Conclusion

Digital technologies support companies in their initiatives to achieve sustainability.
Against this backdrop, we have created an overview of digital technologies and their
sustainability advantages through a literature review using the guidelines by Web-
ster and Watson (2002) and vom Brocke et al. (2015). We examined and summa-
rized the results of a sample of 65 articles in a concept matrix to answer our two
research questions. Referring to RQI, we identified six digital technologies that are
currently being used to achieve sustainability. These include blockchain, the Inter-
net of Things, RFID, platforms, big data technologies, and Artificial Intelligence. We
found that blockchain is the most used digital technology within a supply chain to
create sustainability. In a further step, we classified the advantages of technology use
and assigned them to the Triple Bottom Line-principle (economy, environment, and
social) to answer RQ2. In doing so, we respond to the call to bring digital technolo-
gies and sustainability together (Nishant et al. 2020) and aim to pave the way for fur-
ther research. Overall, our analysis revealed six advantages for social sustainability
and three advantages each for economic and environmental sustainability. The results
show that research on digital technologies preferentially addresses social issues.

Our findings can be used as reference points to promote sustainability along the
supply chain. As the existing literature on economic, environmental, and social is
scattered, we argue that a systematic assessment is valuable to understand the cur-
rent research landscape and promote the use of digital technologies for sustainabil-
ity. The proposed research opportunities can be used by academics, for example, to
derive new research questions (e.g., negative aspects of digital technologies) and to
explore the use of digital technologies in other industries to create sustainability. It
is possible to extend our research with an interview study with practitioners to iden-
tify barriers to implementing digital technologies and to propose recommendations.
For practical purposes, we primarily provide an overview of the advantages of tech-
nologies for a sustainable supply chain. Based on our analysis, companies can derive
conclusions or initial inspiration for implementing technology in their own company.
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