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Abstract
Purpose- The aim of this research is to provide accumulated body of prior knowledge on digital
supply chain (DSC) and provides opportunities for further research.
Design/Methodology/approach-This study presents a literature review of 60 peer-reviewed
articles from 2000-2017.
Findings-Based on the analysis of the 60 articles, the paper finds that the main drivers of digital
supply chain consist of technologies, digitization, integration, collaboration and coordination. The
analysis reveals that the most dominant research method used was survey-type research (40.0
percent). The conclusion is that there is the need for researchers to employ qualitative case to
empirically examine the development of DSC, this may lead to high level conceptualisation and
theoretical development in the field of DSC. In addition, the analysis revealed that 73.3 percent of
the articles failed to discuss any theoretical foundation. Thus, this review provides foundation for
conceptualization and theory development in the field of digital supply chain.
Originality/value-There has been some reviews of supply chain management in general; but
there are little attempts scholars to synthesize extant literature on digital supply chain. Thus, the
aim of this research is to provide accumulated body of prior knowledge of digital supply chain and
provides opportunities for further research.
Keywords: Digital Supply Chain, Digitization, Coordination, Collaboration.

1. INTRODUCTION
A Supply chain processes can be enhanced through the use of digital technologies in order to
ensure customer responsiveness. This is due to the ability of smart products (smart phones,
tablet computer, handheld devices) to convert any electronic message required by existing
systems and allow for electronic data communication between firm and supply chain members.
Xue, Zhang, Ling and Zhao [1] describe digital supply chain (DSC) as inter-organisational
systems (IOSs) that firms implement to digitize the processes of transaction and collaboration
with their supply chain partners (i.e., upstream suppliers and downstream customers). Currently
companies are investing in digitalization of their supply chain. For example, Amazon, Alibaba,
Lufthansa, BMW, DHL DB Schenker are investing in digitalization. Some of the digitalized
processes and tools these companies are investing in include digital mobility lab, e-freight, epayment, robotics for handling goods, drones for deliveries and new apps for own-asset-light
delivery services [2]. The 2016 survey of 337 leading global manufacturing executives by
Capgemini Consulting and GT Nexus revealed that 70 percent of the respondents have initiated
DSC transformation [3]. Generally, digitalization and electronic commerce are radically
transforming supply chain structures in different sectors [4]. The difference between DSC and
traditional supply chain is that, DSC offers swift shift from manual transactions to digitalised
information flows in both intra-firm and inter-firm operations by offering companies the option of
reducing internal management costs and increasing efficiency through the digitalisation Korpela,
Hallikas and Dahlberg [5], conversely, supply chain is described as a functions within and outside
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a company that enable the value chain to make products and provide services to the customer
[6]. Thus the main difference between the two concepts relate to the degree of digitisation of the
supply chain processes.
The main purpose of this review is to collect and accumulate available research in peer-reviewed
journals to support the collection and dissemination of scholarly knowledge as well as serving as
guide for future research.
The remainder of this paper is structured as follows: First, the research the background of DSC is
presented. This is followed by the research methodology employed in analysing the selected
articles. Then, the findings and conclusions are presented.

2. BACKGROUND
Statistics by, the Digital Universe of Opportunities [7], indicate that world’s total digital data
volume stood at 4.4 zettabytes (trillion gigabytes) in 2013 and is expected to reach 44 zettabytes
by 2020. The rise in the volume of data is creating opportunities for digital supply chain [8]. In
addition, the recent increased interest in DSC is as a result of enabling technologies, such as big
data analytics, cloud computing, 3D printing, drones, and internet of things (IoT) coupled with the
need for supply chain to respond swiftly to customer’s demands. These technologies are radically
transforming supply chain operations. Next, we described these technologies in detail.
2.1 Technological Enablers of Digital Supply Chain (DSC)
 Big data analytics: This refers to the application of advanced statistics to any kind of stored
electronic communication, which may include “messages, updates, and images posted to
social networks, readings from sensors, and GPS signals from cell phones Kache and
Seuring [9]. Big data analytics help in reducing order-to-delivery cycle times, improve
customer relationship, improve supply chain efficiency. Big data allow firms to gather large
amount of data from videos, tweets, click streams and other sources. The data analytics
greatly influence supply chain competitiveness [10].


Cloud computing: This refers to both the applications delivered as services over the Internet
and the hardware and systems software in the data centers that provide those services” [11].
The cloud-based platform provides synchronisation of supply chain management with IT
system of an organisation. This helps with scalability, cost reduction, accessibility and
efficiency in supply chain operations.



3D printing or direct digital manufacturing: 3-D printing uses CAD software and additive
manufacturing-based technologies to print objects through fusing a variety of materials with a
laser [12]. The 3D printing or direct digital manufacturing enables small quantities of
customized goods to be produced at relatively low costs. Swanson [13] indicates that
Amazon is revolutionising its supply chain by providing retail outlets where customers can
print more than 200 products. This means that there will be few raw materials, elimination of
warehouse and shipping cost and that can lead to supply chain transition [14].



Drones: These are unmanned aircraft that are presenting potential use in supply chain. For
example, Amazon is working on a way to deliver products ordered online via unmanned
aircraft [15]. The drones can read RFID tags or bar code, Q-code, and send the information
to centralised database for processing. The advantage of using drones is that it can capture
data in aerial view more easily and faster than humans using hand held devices to capture
the same data.



Mobile applications: This refers types of application software designed to run on a wireless
mobile devices, such as a smartphone or tablet computer instead of laptop computers or a
laptop. Mobile applications such as mobile payment, mobile RFID, advance bar code
scanning, map routing, inventory optimisation are enhancing supply chain operations. Mobile
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applications facilitate the generation of real-time information that decreases inventory and
can lead to growth in revenue for the provider company [16]. In summary these technologies
are revolutionising supply chain operations.
2.2 Research Methodology
Digital supply chain is an emerging field thus; by following other scholars this study used a single
key word approach used by [17, 18] in search of relevant literature. Webster and Watson [19]
classify reviews into two types: first researchers can investigate mature topic where an
accumulated body of research exists that need synthesis and analysis. In this case the
researcher can conduct extensive review and propose a conceptual model that synthesizes and
extends existing research. Second, researchers can tackle an emerging issue that would benefit
from exposure to potential theoretical foundation. The researcher’s contribution can be found in
fresh theoretical foundations in developing conceptual model. Therefore this paper uses the logic
of the second category in order to review the selected papers.
Delimitations and the Search for Literature
A literature review study requires that a boundary is clearly defined to delimitate the research. In
this study three important notes are made:
a) The analysis aimed only at articles in peer-reviewed scientific journals published in English
with a management and business focus. This excludes articles in other languages as well as
those with a computer science, engineering, econometric, finance, and patents focus.
b) Papers dealing with digital economy, digital library and digital business in general were
eliminated
c) A single key word “digital supply chain” was used in the search process; this was to ensure
the article’s applicability [17]. Also, to ensure that articles contain “digital supply chain” as
key phrase throughout the title, abstract, keywords and, the whole paper.
The search was done in Halmstad University megaindex electronic library platform. The library
includes the following electronic databases: ABI Inform, Academic Search Elite, ACM
DigitalLibrary, DiVA, Ebook Central (tidigare Ebrary), Emerald, IEEE Xplore, JSTOR, Lecture
notes in computer science, Libris, Sage journals online, ScienceDirect, Scopus, SpringerLink,
Taylor & Francis online, Web of Science and Wiley online library.
a) This review process started by keying in the single keyword “digital supply chain” into the
electronic database.
b) The search period was limited to 2017 in order to access complete year publications
c) The initial search generated 656 publications. These include magazines (218), academic
journals (125), trade publications (40), books (28) eBooks (20), news (9) Electronic
Resources (1) Conference Materials (1)
d) Next the search was limited to peer-reviewed and full-text; as a result 119 articles
emerged from the 125 academic journals as indicated above.
e) Next, the titles, abstracts, keywords and journal information of the articles were imported
into Microsoft excel for further analysis.
f)

Here, the abstract and titles were thoroughly read to identify most relevant articles
pertaining to DSC. In that process the 119 articles were grouped into A, B, and C list
(Thorpe et al., 2005). “A” was defined as studies that were definitely relevant. “B” was defined
as studies whose relevance was not clear at first. “C” was defined as studies that were less
relevant or where the nature of the research work was unclear [20, p.258]. Therefore, A=60
articles were relevant, B=41 partially relevant and C=18 less relevant. Next, full-texts of
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combined A and B (101) were read in detail in order to ascertain substantive relevance.
Through this process 30 articles were excluded from the analysis as they fall outside the
scope of the study. Thus, 60 articles were found to address DSCs.
g) In the final step, the full-text of the 60 articles that were deemed relevant articles were
exported to Microsoft Excel and Nvivo qualitative software for further analysis (see
appendix, Table A1) for the complete set of 60 articles reviewed for this study.
Note: This paper used C to represent article count in the analysis part of this SLR.
2.3 Descriptive Analysis
The literature identified comprises of 60 articles. The allocation of the articles in the research
period (2000-2017) is shown in Fig. 1. The analysis shows that high number of publications was
recorded between 2003, 2007, and 2008 until 2009 where a slight decline is recorded. Then from
2014 there is an increase in publications after another decline in 2016. Afterwards there has
been an increase in publication from 2017. This increasing trend depicts the increasing interest
from scholars.
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FIGURE 1: Distribution of publications per year across the period studied.

2.3.1. Types of Journal Outlets
From the total of 60 articles selected, 38 different types of journal outlets were used by the
authors to disseminate their research output. Table 2 presents top 11 journal outlets. According
to the findings in in the table, supply chain management: an international journal was most used
by the authors (C=12, 20.0 %), Management science (C=3, 5%), International Journal of
Production Research (C=2, 3.3%) International Journal of Production Economics (C=2, 3.3%)
International Journal of Physical Distribution & Logistics Management (C=2, 3.3%) Strategy &
Leadership (C=2, 3.3%) the rest are one paper per each journal outlets. The rest of the journals
outlets were not shown for lack of space.
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Journals

Freg.

Supply Chain Management: An International
Journal
Management Science
Vaccine
Strategy & Leadership
Media Asia
Journal of Manufacturing Technology
Management
Journal of Digital Asset Management
International Journal of Production Research
International Journal of Production Economics
International Journal of Physical Distribution &
Logistics Management
Information Systems Research;

%
12
3
2
2
2

20
5
3.3
3.3
3.3

2
2
2
2

3.3
3.3
3.3
3.3

2
2

3.3
3.3

TABLE 1: Top Eleven Journal Outlets.

2.3.2 Number of Countries
The analysis highlights the number of publications from 22 countries (Table 3). The total number
of 65 publications is different from 60 publications, the reason being that this paper added the
country of the co-authors; else it will appear as if all the papers were single-authored. From the
overall papers analyzed the largest contribution comes from the US (C=27, 42.2%), followed by
UK (C=10, 15.6%) and Italy (C=3, 4.7%). The results in Table 2 clearly show that the first two
countries (US and UK contribute to over 50% of the publications in the field of DSC research. The
skewed record number of publications across the countries raises important research agenda for
supply chain and DSC researchers to explore as to whether there is lack of knowledge or interest.
Researchers from US, UK and Italy can collaborate with other researchers from countries with
low publications as shown in this review, and if possible collaborate with countries in the Middle
East, Africa and South America to undertake more productive research which is important for the
global emergence of DSC research.

Country
US
UK
Italy
Taiwan
Canada
China
India
Finland
Norway
Hong kong
Sweden
Ireland
Germany
Scottland
Greece
Holland

Freg.
27
10
3
2
2
2
2
2
2
2
1
1
1
1
1
1

%
42.2
15.6
4.7
3.1
3.1
3.1
3.1
3.1
3.1
3.1
1.6
1.6
1.6
1.6
1.6
1.6
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Latvia
Malaysia
Poland
Singapore
Total

1
1
1
1
65

1.6
1.6
1.6
1.6
100

TABLE 2: Countries and Number of Publications.

2.3.3 Research methodologies applied in the selected articles.
Methods
survey
conceptual analysis
case study (qualitative)
mixed-method
Mathematical modelling
narrative review
Total

Freq.
27
21
6
3
2
1
60

%
45.0
35.0
10.0
5.0
3.3
1.7
100

TABLE 3: methods used in the reviewed articles

Turning to the research methods employed in each article, as table 4 shows, majority of the
studies used survey type research-method (C=27, 45.0 %), followed by conceptual analysis
(C=21, 35.0 %. Considering the emerging nature of the field, we expect studies in DSC chain to
employ qualitative case study approach as it may help conceptualisation and theory development
and also lead to novel ideas.
2.3.4 Theories used applied in the selected articles
One important aspect of reviewing the extant literature is identifying the theory underpinning a
particular study. According to Yin [21] theory or theoretical preposition helps in generalization of
research findings. Also “theories give researchers different “lenses” through which to look at
complicated problems and social issues, focusing their attention on different aspects of the data
and providing a framework within which to conduct their analysis” [22, p.631]. Hence, examining
theories used help to provide better understanding of the field under review. The findings in
(Table 4) show that a large number of articles (C=44, 73.3%) reviewed failed to discuss any
theoretical foundation. Absence of theories may be due to emerging nature of the field of DSC.
Hence, most of the studies are descriptive in nature. Another reason might be that authors are
more interested in solving practical problems than specifically contributing to theoretical
development in the field of DSC.
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Theory
No underpinning theory
multiple theories
transactional cost economics
resource based view
transactional cost economics
information process theory
diffusion of innovation theory
combinatorial technological evolution
agency theory
modular system theory
relational based theory
governace-knowledge fit theory
Actor Network theory
Total

Freg.
44
3
2
1
2
1
1
1
1
1
1
1
1
60

%

73.3
5.0
3.3
1.7
3.3
1.7
1.7
1.7
1.7
1.7
1.7
1.7
1.7
100

TABLE 4: Theories used in the reviewed papers.

The few authors that use theory are: M. Davis, Mora-Monge, Quesada and Gonzalez [23] used
contingency “ﬁt” theory and resource-based view of the firms to investigate the role of global
factors in the value creation process from e-business and supply chain; Xue, Zhang, Ling and
Zhao [1] used modular system theory to investigate risk Mitigation in supply chain digitization; the
remaining theories and their frequencies are presented in Table 4.
2.3.5 Towards the Conceptual Framework
This section presents analysis carried out from the full-text of the 60 articles to identify the main
drivers of DSC, we inductively derived the drivers from the data, where our data are the articles
[20].
There were seven major drivers that emerge from the data (technologies, integration internet,
electronic, collaboration and digitization). In this analysis, the Internet and electronics were
considered as part of technologies thus, the rest of the drivers that were analysed further are:
integration, technologies, digitization, collaboration and coordination. In order to highlight drivers
of DSC, a conceptual framework was developed. (See figure 2). The drivers are described in
details below:
Technologies: for the articles reviewed, (31 out of the 60) cited technologies in electronic
supply chain management in general. This is obvious as technologies are playing an important
role in changing the dynamics of supply chain. A survey by European A.T. Kernrney/WHU
logistics [2] indicates that technologies are major drivers of digitization of supply chain. Some of
the technologies identified in this review include radio frequency identification (RFID), Big Data
Analytics, 3D printing or additive manufacturing and Internet of things (IoT). Attaran [24] notes
that RFID is the most recent proliﬁc technology that provides supply chain collaboration and
visibility, and these technologies can lead to evolutionary change by incorporating legacy systems
with the real-time supply chain management. The emergence of the Internet combined with leaps
in information technology, has generated interest in study big data analytics [9]. The availability of
storage, network, and telecommunications capabilities enables companies to have access to
large amount of data almost in real-time. The emergence of these technologies has been
identified to be the major drivers of DSC.
Digitization: Only (10 out of the 60) articles reviewed cited digitisation as s factor of supply
chain. This reflects the newness of the concepts of digitalisation in the area of supply chain
studies. Yoo, Lyytinen, Boland and Berente [25, p.6] defined digitalization as “the transformation
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of socio-technical structures that were previously mediated by non-digital artefacts or
relationships into ones that are mediated by digitized artefacts and relationships. According to
Farahani, Meier and Wilke [26] new digital technologies are disrupting nearly all aspects of
traditional supply chain management. Even manufacturing is becoming an integral part of a wider
digital infrastructure [27]. One area that has witnessed wider application of DSC is e -publishing,
movie streaming and music industry. In general digitization will continue to play an important role
for managing global supply chains, this is due to a rapid change in values derived from physical
artefact to data created by smart product [28] such as mobile phones, wireless devices, scanners.
Thus, digitization may continue to drive DSC.
Integration: This was the second most cited factor influencing digital supply chain was
cited by (31 out of the 60 articles). Integration is the key to efficiency and success of e-supply
chains [29]. [30] Further noted that e-Supply chain integration enables organizations to share
real time information seamlessly, improve productivity, increase efﬁciency, improve the ability of
the supply-chain to deliver faster and better products/services, improve the balance between
supply and demand and reduce the cost through better coordination and information sharing.
Empirical evidence from Rai, Patnayakuni and Seth [31] shows that the development of supply
chain process integration positions firms to realize improvements in their performance,
specifically operational excellence and increased revenues. A survey of European supply chain
managers by European A.T. Kernrney/WHU logistics [2] revealed that approximately 80 percent
of the respondents agreed that integration is key to digitization of their supply chains. Thus, the
need for integration greatly contributes to DSC.
Collaboration: the need for collaboration in DSC was cited by (24 out of the 60 articles).
Collaboration can be described as a process whereby two or more companies share the
responsibility of exchanging common planning, management, execution, and performance
measurement information Anthony [1]. A study by Min, Roath, Daugherty, Genchev, Chen, Arndt
and Glenn Richey [32] shows that collaboration is the driving force behind effective supply chain
management and may be the ultimate core capability. With the recent exponential growth in
digital platforms, the need for interfirm and intra-firms collaboration is at the heart for businesses.
Kache and Seuring [9] show that collaboration approaches with key supply chain members is
critical for effective utilisation of data analytics and information availability across the supply
chain. Lefebvre, Cassivi and Lefebvre [33] reported that major electronic suppliers like Dell or
automobile manufacturers like Volvo, BMW and DaimlerChrysler are collaborating to support
integrated product life cycles from design right up to recycling. The information gathered is made
possible by the use of product life cycle databases, which supports the electronic collaboration
between product integrators, suppliers and customers. And with the increase in digital
manufacturing in recent times, Holmström and Partanen [27] indicate that high-capacity utilization
of digital manufacturing could be achieved in collaboration with one or a few equipment
manufacturers. Because digital manufacturing is moving closer to the use locations where a
single machine can support a higher number of equipment manufacturers. Thus, the need for
increased collaboration among supply chain members may contribute to DSC.
Coordination: with regards to the need for coordination in DSC, (22 out of the 60) articles
cited coordination as factor influencing DSC. Malone and Crowston [34,p.3] defined coordination
as the act of managing interdependence between activities performed to achieve a goal.
Because supply chain consists of different functions: marketing, logistics, inventory,
manufacturing, operations, purchasing and procurement, the need for coordination among these
functional units is becoming a challenge for organisations. Also, poor coordination among supply
chain members can cause dysfunctional operational performance [35]. Therefore, coordination is
viewed as the key to attaining flexibility, which is necessary to enable an organisation to
progressively improve logistics processes in response to rapidly changing market conditions [35].
Johnson, Klassen, Leenders and Awaysheh [36] indicates that coordination is needed by firms
aiming at replacing manual paper-based systems with electronic systems, as more and more
firms beginning to integrate their online and traditional operations and share more information
over the Internet coordination are becoming more significant [37]. Hence, the need for
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coordination is a major driver for DSC as firms see the coordination of various functions and
activities as crucial for improved performance. In summary five main factors: technologies,
digitization, integration, collaboration and coordination are found to influence the emergence of
DSC.

3 LIMITATIONS AND FUTURE RESEARCH DIRECTIONS
This concluding section will point out some of the most important findings of the research and
show some directions for further studies. This study has taken a broader look at digital supply
chain and issues emerging in this field. It offers a conceptual framework (figure 2) based on the
literature review. The exponential growth in digital technologies means that digitisation will
continue to permeate every facet of business operations more especially in the field of supply
chain. Frequently, pressure from customers and competitive environment means that focal firms
are under intense pressure to develop strategies for proper coordination, collaboration,
integration, digitisation and the use of technologies, in order to respond to customers’ demand in
a swift manner. Moreover, because the degree of digitization of supply chain can determine the
success of the real-time inventory monitoring, resource allocation, customer interaction and
overall efficiency, it is imperative for companies become more knowledgeable in DSC and how it
can ultimately lead to improved performance and profitability.

FIGURE 2: Drivers of digital supply chain.
3.1 Theoretical Background is Often Missing
The analysis revealed that over 73.3 percent of the papers failed to discuss any theoretical
foundation. The use of limited theories may be due to two reasons: first, because DSC is an
emerging field, the authors are unsure which theories to use or appropriate; Second, the field of
supply chain in general lacks “unified theory” [38, 39] . Therefore, the authors might not be sure
which theories to use. Thus, this paper suggests that researchers adopt inductive qualitative
research approach that can lead to the development of concepts, frameworks and DSC theory.
3.2 Digital Supply Chain Studies Mainly Used Survey Approach
The analysis revealed that 44.9 percent used survey-type research method, 32.7 percent used
conceptual analysis and 14.3 percent used case study. Since DSC is an emerging field, there is
the need for more qualitative studies, [28,p.4179] suggest that in the area of DSC, “scientific rigor
is achieved through conducting grounded theory research and in-depth interviews as methods of
data collection”. Thus, there is the need for a case study approach using inductive method; this
methodological approach is appropriate in areas where there are limited theories [40]. In general
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survey research is noted to be more useful in theory and/or hypothesis testing. Meanwhile this
review shows that almost half of the articles reviewed (49 percent) used survey type research
while 14.3 percent used case study. Hence, this paper suggests that researchers employ
qualitative case study to empirically examine the development of DSC, as this may lead to highlevel conceptualisation and theoretical development in the field of DSC.
As stated already, certain measures have been taken to ensure the quality of this study.
However, in a literature review of this nature, the experience and knowledge of the researcher
have strong impact of the findings. Future research might improve this framework by exploring
other publications; this might allow other factors to be identified in detail.
Even though, we analysed the articles using mega index database, we believe that more
exhaustive review is needed using other keywords such as supply chain automation, supply chain
analytics, digital networks, digital demand management and digital logistics, as well as other
combined keywords.
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