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Abstract. In the age of industry 4.0, digital platforms are becoming highly influ-
ential with their ability to facilitate the exchange, cooperation and coordination
among enterprises. In spite of the significant role of digital platforms, only few
research works directly explain their development and applications. This paper
aims to provide an overview of digital platforms and their impact on agility using
a systematic literature review. The results provide insights into digital platforms’
capabilities, challenges, and synergies with agility in the manufacturing sector.
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1 Introduction

Organizations aremore andmoreworking on their agility and efficiency trying to unleash
the potential of technologies to better cope with the continuously evolving world. This
includes such technology as digital platforms which is intertwined with Industry 4.0.
According to Zhou et al. [1] and Oztemel et al. [2], Industry 4.0 is a strategic ini-
tiative to generate intelligent factories and products -that constitute the backbone of
smart manufacturing- through the use of advanced information and technologies. A
typical Industry 4.0 scenario can be defined as an integrated, adapted, optimized and
service-oriented manufacturing process that comprises big data and high technologies
[3]. Industry 4.0 involves the design andmanagement of sophisticated and adaptable sys-
tems that incorporate digital manufacturing technology, network communication tech-
nology, computer technology, automation technology, and a variety of other fields [1].
The common purpose of these technologies is to improve the communication, interac-
tion and exchange among software and physical objects as well as delivering valuable
information quickly from various data types [1, 4]. In addition, Industry 4.0 entails in
boosting the value creation process and advances in flexibility and agility [5, 6].
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However, data is becoming ever more accessible in many industries, making hard to
process data properly and to provide the right information for the right purpose at the right
time [4]. Moreover, it is hard to manage and deal with this massive amount of data, and
this is considered as a major challenge in Industry 4.0. In this context, digital platforms
have the potential to reshape the traditional value creation by supporting information
sharing and management, product development supply and demand matching [7–9].
Digital platforms exist in different sectors since the advent of sharing economy. Both
products and services are traded through digital platforms. In any case, the use of digital
platforms for acquiring products or services is seen as outsourcing a business function
by companies. When it comes to manufacturing, digital platforms has been fostered
by manufacturing servitization, or Manufacturing-as-a-Service (MaaS). In particular,
digital platforms represent game changers for what concerns the relationship between
suppliers and customers. Business models and companies’ inter-relationships could be
extensively transformed and improved by the use of digital platforms [9–11]. Previous
researches uncovered a positive correlation between SMEs agility and their capability
of using digital platforms [12]. Thus, digital platform represents a growing field that is
challenging the essential of organization performance [13].

Despite their expanding relevance, digital platforms remain poorly understood with
lack of shared definitions and theoretical frameworks for researching and assessing them.
There are only few papers that are directly relevant to digital platforms development,
where most of the papers are focusing on other technologies in Industry 4.0, such as
examining the benefits of implementing information and communication systems ICT
for Organization performance [14, 15].

As a result, there is still a lack of comprehensive knowledge on how digital platform
may affect business performance and business agility [8]. Therefore, a systematic liter-
ature review (SLR) is needed to uncover research gaps in this area. Overall, the SLR
technique offers a rigorous and thorough way to conduct research on a certain issue [16].

The aim of this work is to provide an overview of digital platform concept, applica-
tions, challenges, and synergies with organizations’ agility. The reminder of the paper is
structured as follows: Sect. 2 gives a brief background on the topic. Section 3 explains the
research method. Quantitative results of the SLR are illustrated in Sect. 4. Next, Sect. 5
refers to the main capabilities and challenges of digital platform. Section 6 describes
the impact of digital platform on organizations’ agility. The paper ends with concluding
remarks in Sect. 7.

2 Background

The deployment of Industry 4.0 involves digital design and simulation, process man-
agement and highly automated manufacturing processes [1]. It also involves a com-
plete digitalization (i.e. implementation of digital technologies) and interconnection of
the value creation [17, 18]. According to Cenamor et al. [8], in the past two decades
research has studied how those digital technologies can improve the overall operational
efficiency and customer orientation in order to match market needs. In this regard, tech-
nical advancements have promoted the introduction and the adoption of more advanced
technologies, known as digital platforms [19].
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Digital platforms are technological building blocks that serve as a basis for a variety
of firms, grouped into a set of interconnected firms, to generate a range of interrelated
product, technologies, and services [11]. Intelligent human-machine interactions within
a complex industrial environment can be developed in the future to attain manufacturing
intelligence [4].

Collaboration is a fundamental concept in Industry 4.0 and digital platforms, it
involves collaboration between humans andmachines using cognitive technology aswell
collaboration between organizations. Collaboration is closely related to, and fostered by,
the relation capital which refers to the value produced from high-quality connections and
interactions between persons and organizations [12]. It entails the sharing of knowledge,
learning, and trust amongst stakeholders like as workers, customers, and partners. Rela-
tional capital is critical for organizational performance since it helps to build and sustain
strong relationships both inside and outside. However, many collaboration challenges
emerge from the characteristics of Industry 4.0, precisely, in digitalization of products
and services such as [20]:

• Utilizing the idea of smart product requires efficient cooperation across nodes of the
value chain that use smart product to mediate their collaboration.

• Effective historical records and tracing can only be kept up to date and related with
the product through collaboration.

• The availability of data adjacent to the product is dependent not only on technological
infrastructure, but also on coordination among all stakeholders participating in the
“product history”.

• Incorporation of support and other value-added services often necessitates inputs
from several stakeholders, implying at least some basic degrees of collaboration - the
“smartness of the product” being their shared purpose.

• Smart products will inspire/motivate the development of new services to increase
the value of products, hence developing cooperation communities linked with the
product (product-related digital ecosystems).

• Synchronization of information sharing and data flows between stakeholders call for
advanced IT solutions, not yet fully available on the market, as well as for secure
communication.

Recently, the use of digital platforms has grown and exceeded the functional IT
level by having a bigger role in strategic and management level [21]. In this regard,
several examples of digital platforms are observed in the market (Digital Platforms in
Manufacturing Industries Report [9, 22]).

• Manufacturing platform for sheet metal bending (CADDI) is a digital manufac-
turing platform that provides an online store for the purchase of bended sheet metal
components. It enables interested parties to seek an estimate and order components at
competitive pricing, excellent quality, and on-time delivery in a timely and effective
manner.

• Xometry evolved from an on-demand parts provider to an online manufacturing
platform. It provides several family parts and manufacturing services in areas such
as machining, 3D printing, cutting, sheet metal, etc. A quick quotation process using
generally CAD models and other is put forth within the platform.
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• An Organizer of Supply Chain For Apparel Companies (Sisateru) is a cloud
service that supports apparel operations. It’s an apparel supply chain organizer that
provides an online shop for the purchase of assembled textile goods. Sitateru generates
a price based on their in-house system for monitoring supplier manufacturing lines
once interested parties supply CAD design data or product requirements.

• IoT platform (Landlog) is an open innovation platform for construction enterprises
that provides software tools to make construction work more productive. The plat-
form offers a variety of options, including controlling truck capacity and trip time,
and managing supplies, vendor procurement, and delivery dates efficiently. Landlog
intends to specialize in civil engineering and construction by collecting data that will
increase the accuracy and capability of each application.

• The FANUC FIELD system is a platform that provides software applications for
monitoring the utilization status of manufacturing assets such as robots and machine
tools. An interested manufacturing organization can choose a suitable program on the
platform to view the running state ofmachines and obtainmaintenance information. It
integrates all production equipment at themanufacturing site to aggregate information
for improved efficiency and continuous production in the plant.

• V-Industry Brokerage of machine resources: is a platform that links enterprises
with accessible manufacturing capacity to those in need of produced items, with a
present emphasis on metalworking machinery. V-Industry can evaluate the present
capacity utilization ofmachines andfind free production resources by inserting a hard-
ware component into them. Requesters can upload 3D models of their desired goods,
as well as production processes and other specifications, and V-Industry will utilize
a matching algorithm to pick possible suppliers with the necessary manufacturing
capacities and capabilities.

• Siemens Mobility’s Railigent platform provides a cloud-based solution enabling
train owners and operators to improve the availability of their trains, infrastructure,
and signalling as well as improve maintenance and operation, and save costs. The
platform is able to analyse vast volumes of data from the railway environment and
generates relevant insights and suggestions for the client using powerful machine
learning and artificial intelligence algorithms.

• German SCM platform targets manufacturing industry. It helps integrate and exe-
cute all kinds of SCM processes, such as purchasing and sourcing, across industries.
Suppliers can be integrated further into proprietary systems, and smart solutions
which offers further possibilities, such as tracking and tracing.

• Industry 4.0 internal supply platform provides amarket place and allows formatch-
ing supply and demand. It offers possibilities for the integration of supply processes
reaching from suppliers to users.

• Industry/ecosystem platform targets automotive industry. It offers a wide variety of
services such as infrastructure-platform, and software-as-a-service. It aims for intel-
ligent interconnection of industrial business partners, eventually leading to enhanced
and novel BMs.

Even though the interest and the use of digital platforms is increasing, they are
still poorly understood, especially in terms of their capabilities and impact on business
performance and on business agility [8, 9].
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3 Research Method

In order to explore the scientific literature and address the research problem, SLR was
used as the backbone of the research method. SLR refers to collecting information to
answer a particular research problem. This requires tracking down all primary research
suitable to the reviewed topic, analysing them critically, and summarizing the findings.
However, SLRmay incorporate several types of results from different scientific paths for
assessing the context. Therefore, the research needs to be driven by the interest in a topic
and the need to address a specific question. PICO (Population, Intervention, Comparison,
and Outcomes) format [23], is frequently used to guide the literature review, frame the
review question, and shape the search query [24].

PICO breaks down the question into four components [23]: Population/problem
addressing the specific nature of the problem, interventionwhich characterizes the primer
considered solution, action, or procedure, Comparison/Control which aims to compare
the intervention with the main alternative or the existing one and Outcome addressing
the effect of the intervention.

In this work, the demographics of interest are the firms functioning in the networked
production and manufacturing sectors. The intervention under consideration is the use
of digital platforms and related Industry 4.0 technologies within production processes.
The investigation of this work has no particular comparison. The aim of this work is to
understand and to assess the impact of utilizing digital platforms on firm’s agility. As
a result, the research question for this SLR is as follow: How organizations’ agility is
affected by (O), and what are the benefits and challenges for developing digital platforms
and related Industry 4.0 technologies (I) in networked production and manufacturing
domains (P)?

The search query is designed to retrieve the relevant studies from the database, to be
analysed and synthesized to provide insights toward answering the research question.
The query is developed to capture studies that focus on the use of Industry 4.0 and
digital platforms in the context of manufacturing and production, with a specific interest
in enterprise agility, flexibility and resilience as shown in Fig. 1.

Fig. 1. The Search query using PICO format

In order to ensure the quality and the transparency of the SLR, PRISMA (Pre-
ferred Reporting Items for Systematic Reviews and Meta-Analyses) method is adopted
[25]. PRISMA is a widely recognized evidence-based approach for reporting systematic
reviews and meta-analysis. It has been broadly valued in the health field [16]. Generally,
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PRISMA statement includes 27 checklists and a four-phase flow diagram [25]. Accord-
ing to Moher et al. [26], flow diagrams support reviewers by requesting information on
different phases of the review process. Following that, Fig. 2 presents the flow of the
article selection process.

The included articles in this study are the ones reporting on studies related to the use
of digital platforms and Industry 4.0.More precisely, in the context ofmanufacturing and
production, and their impact on enterprise agility, published in English and conducted
between 2011 and 2022. Excluded studies are the ones that are not related to current
research question and the ones that are publishedwithout peer-review. Some papers were
added during the analysis phase since they were mentioned in the reference lists of the
selected ones.

Fig. 2. Flowchart for the study selection process

4 SLR Results Overview

The search query was applied on Scopus database to search and gather the published
between 2011 and 2022. Figure 3a shows a steady increase in paper numbers on this topic.
It shows the published documents on intelligent manufacturing from 2011 to 2022. From
2017 to 2022, the number of articles increased sharply, reaching 38 papers. Figure 3b
lists the approximate percentage of publications by research area. The top four subject
areas are Engineering (27%), Business management (19%), Computer science (19%),
and Decision science (11%). The top five sources publishing works related to Industry
4.0 and digital platforms (with the number of papers), are as follow: Sustainability
(9), Journal of Manufacturing technology management (5), Procedia CIRP (4), IFIP
Advances In Information And Communication Technology, and International Journal of
Computer Integrated Manufacturing (3), respectively.
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Fig. 3. Statistics from Scopus database. (a) Number of documents from 2011–2022. (b)
Publications research area.

5 Digital Platforms Benefits and Challenges

The capability of digital platforms refers to an organization’s ability to use advanced
digital tools and technologies as competitive instruments. Understanding this capability
helps firms adapt to highly changeable market needs. Through, incorporating strategic
knowledge sources using digital technology, while reconfiguring internal and external
resources to better respond to dynamic and volatile environments [12]. Digital platforms
can aid business operation through providing different technical elements to facilitate
business flow, deploying Information and Communication Technology (ICT) resources
in combination with other internal and external resources [8].

Generally, organizations can achieve a sustainable competitive advantage through
the efficient utilization and management of digital technologies. According to Adeel
et al. [12], digital platforms are referred as a way to establish information technol-
ogy infrastructure. They permit enterprises to digitally create conglomerates with their
partners and enable organizations to reduce their costs and increase their revenues. Fur-
thermore, they help transform the structure of key enterprises and are likely to force
traditional organization to their business models. This consideration is valid for digital
platforms offering services, thus mostly used by production departments (e.g. for main-
tenance, asset monitoring, etc.) and for digital platforms offering products, thus mostly
used by supply chain and planning departments (e.g. for outsourcing, raw materials or
semi-finished products supply, etc.).

Moreover, customer experience could be improved through digital platforms. They
support more efficient operation through automating and streamlining diverse business
processes. They also facilitate the communication and the collaboration and provide
real-time data and analytic. However, the use and the implementation of digital platform
is not an easy task, in which their adoption may face different challenges.

Digital platforms are an integral part of Industry 4.0 technological revolution. There-
fore, issues that arise from the adoption of digital platforms can be obtained by com-
prehending Industry 4.0 related issues. The development of Industry 4.0 vision raises
different challenges, especially as in the networked manufacturing participants apply
different policies. Among these challenges [27]:
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• Interoperability that incorporates the management of new and old data formats. This
could be considered as a challenge for digital platforms, as they face issues in inte-
grating with different systems and devices, especially when different technologies
and devices are used.

• Thedifficulty that comes from the idea of having global unique identification that links
Industry 4.0 components and the generated information to ensure an effective data
exchange and coordination. This could be a relevant challenge for digital platforms,
where the different entities should be recognized uniquely.

• Furthermore, since industry 4.0 and digital platforms require coordination between
several stakeholders, they both need to adhere to common standards, and develop a
consistent data model, in order to step towards the realization of Industry 4.0 and
manage digital platforms.

Moreover, there is a need of having clear performance metrics to evaluate the effec-
tiveness of the digital platforms and tomake data-driven decisions. Beside the challenges
in real life implementation, there is a lack of clear definitions for digital platforms in
literature, from the perspective of involved actors, target business model and data model
and flow.

6 Digital Platforms and Agility

Recently, business sector is known to being extremely dynamic and competitive. There-
fore, firms need to be agile to modify and adapt their activities and strategies [28].
With such rapid evolution in business landscape, it is become important to explore the
potential effect of digital platforms in organizational agility. Organizational agility (OA)
represents a competence that allows firms to adapt to contingencies posed by the envi-
ronment. OA enables firms to streamline their operations, leverage their network and
enhance customer satisfaction [28].

Thework of Ravichandran [28] conclude and conceptualize OA, based on an illustra-
tive summary of definitions in information system, as an enterprise ability to react with
speed to environmental changes and opportunities. It is defined in terms of three differ-
ent dimensions: customer responsiveness (ability to assess customer requirements, cus-
tomizing products and services to meet those requirements, identifying customer group,
and responding to customer demand); operational flexibility (the capacity to streamline
process and improve development cycle speed); and strategic flexibility (firm’s capacity
to enter new market). Overall, it can be stated that OA enables firms to redesign their
business operations, which allow them to achieve cost-effectiveness, and swift response
in their organizational process. They help agile organizations improve their customers’
loyalty and satisfaction [12]. Digital platforms are considered as an important element
of the Industry 4.0 infrastructure. To better understand the impact of digital platforms
on an organizations’ agility, it is important to consider the role of human capital and
organizational capital in this context [12].

Human capital refers to the collective capabilities of an organization’s employees to
solve problems and to better connectwith customers and suppliers.Organizational capital
consists of all the resources of non-human knowledge. Digital platforms capability may
improve OA by bolstering human capital.
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Digital technologies can enhance the efficiency of the workforce in completing dif-
ferent organizational tasks as well as improving the decision-making process. DP pro-
motes the human capital to respond to dynamic situations quickly using their abilities,
skills and knowledge. Logically, organization with strong human capital may attain bet-
ter agility. Additionally, organizational capital is influential for attaining organizational
agility. Digital platform can boost organizational capital by improving the effective-
ness of information transfer systems. A high organizational capital harness better the
organizations’ resources, which induces a higher agility.

Developing digital platforms can also provide flexibility which is still a priority in
many firms. Digital platforms enable firms to deploy new ways to respond to market
opportunities, by increasing their resources’ flexibility. They can operate as magnifiers
that boost other coordinating efforts within and across firm borders. Furthermore, the
use of digital assets, reduces the firm’s reliance on physical assets, e.g. machinery, and
enhance the performance of existing physical assets, which in turn can help limiting
costly downtime [28].

Furthermore, digital technologies have changed the way firms function by enabling
unparalleled access to massive volumes of data created by diverse sources, e.g. client
interactions, operational procedures. This data may be evaluated using modern analytic
techniques like machine learning and artificial intelligence. This will help acquire use-
ful insights that can be utilized to support the decision-making and gain competitive
advantages. Moreover, digital technologies enable firms to collect data in real time,
allowing them to respond rapidly to market developments, new trends, and client needs.
This real-time data may also be used to monitor the performance of various business
operations, detect bottlenecks and inefficiencies, and take corrective action before they
have a negative influence on overall performance. In a nutshell, digital platforms exhibit
the potential of changing the whole power structure and relationships among industry
actors toward more agility [29]. On the other side, companies allow digital platforms to
extensively gather business data, making them the owners of perfect knowledge of the
market. This may result, if not properly regulated, in risks for opportunistic behaviours
and unfair competition, which could hinder the correct spread of digital platforms.

Digital platform can boost the role of blockchains and vice versa [30]. Digital plat-
forms are able to support a high level of traceability and visibility along the supply chains.
On the other side, blockchains are able to support the digital integration in complicated
supply chain.

7 Conclusion

This analysis of the literature has offered an overview of digital platforms, including
their benefits, challenges and link to agility. Yet, the absence of a precise definition of
digital platforms, as well as their dynamic nature and scoping issues, provide substantial
obstacles to scholars and practitioners in the field. Furthermore, the lack of financial
incentives for small and medium-sized firms to invest in smart technologies impedes
their deployment.

The dynamic nature of digital platforms and the lack of theories that consider their
specific architecture and context, makes it difficult to accurately study and analyse their
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adoption. Other types of challenges are related to the process of defining the scope
of study when conducting a research on digital platforms. These might be vertical or
horizontal scoping issues [29], i.e. determining the proper degree of the technical archi-
tecture, and selecting which application area should be included in the research of digital
platforms, respectively.

Future research should focus on defining explicit definitions and theories that account
for the architecture and context of digital platforms. Furthermore, it would be interesting
to address technical and technological elements of establishing digital platforms, such
as security, privacy, and interoperability. There is also a need to study economic and
societal impacts of digital platforms, such as how they affect employment, productivity,
and innovation. Lastly, future studies could also focus on the organizational and adminis-
trative issues that arise while building digital platforms, such as governance, ownership,
and coordination.

In general, overcoming these issues and research gaps will be crucial for furthering
our understandingof digital platforms and their potential to revolutionize business sectors
and societies.

Acknowledgements. This work is partly supported by the German-French Academy for the
Industry of the Future through RAMP-UP II project.
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