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Introduction

Supply chain management (SCM) has
benefited from a wide variety of technological
transformations, which is different today com-
pared to a few decades ago. Technology has
had an effect on increasing profitability and
efficiency for most parts of a supply chain, be-
ing a sequence or network of different compa-
nies or individuals that produce, handle or dis-
tribute specific goods or products. Technolo-
gies can provide a competitive advantage for
supply chains. SCM is the streamlining of pro-
cesses to the flow of goods from its conver-
sion from raw material to final products, [1]
which is applied within the organization to
manage the flow of goods and services, which
includes the storage of raw materials and in-
ventory progress. [2] SCM is the essential part
for every organization, whether it is small or
large. [3] There are various activities in the
supply chain from product development, lo-
gistics, procurement, production, as well as an
information system that is needed to organize
these activities. The activities of the SCM for
the design, execution, control, monitoring and
planning of supply chain processes lead to the
creation of new values, the construction of a
competitive infrastructure, as well as the syn-
chronization of supply with demand. [4]

The use of Cloud technology in SCM offers
advantages, from cost efficiency, simplicity,
flexibility and scalability of the system, to
real-time visibility of flows / operations. On
the other hand, the use of Cloud technology in
supply chain management involves some
challenges regarding uncertain data security,
the possibility of system failure or poor inter-
net connection. It is important that cloud tech-
nology providers work to mitigate the disad-
vantages of the cloud, for example, by provid-
ing customized options or strengthening sys-
tem protection. A challenge is the transition
from traditional systems and methods of oper-
ation to modern practices, adopting concepts
that involve the exchange of information in
real time, as well as collaboration with all
stakeholders in the supply chain.

It is important that the use of Cloud technol-
ogy in SCM also considers the economic, en-
vironmental and social impact for many or-
ganizations, the management of these factors
being a key challenge. As globalization ex-
pands, it is becoming more difficult for organ-
izations to maintain adequate relationships
with suppliers to balance economic, environ-
mental and social performance initiatives.
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This study examines and highlights the ele-
ments that result from the use of cloud com-
puting technology in SCM and can help com-
panies be aware of their existence to maintain
adequate collaboration in the supply chain and
balance both economic and environmental
performance. as well as social ones.

Therefore, this paper is presented as follows,
the first part presents the theoretical basis for
the constructions of the research study on In-
formation and Communication Technology
(ICT) in supply chain management, further
emphasis is focused on Cloud Computing
technology in supply chain management. In
the last part, the study focuses on the eco-
nomic, environmental and social impact re-
sulting from the use of Cloud technology in
the supply chain. Finally, the conclusions of
the study are presented.

2 Information and Communication Tech-
nology in Supply Chain Management
Information and communication technology is
mainly used in supply chain management, or-
der placement, inventory management, ship-
ment tracking, exchange of information /
transactions with suppliers, exchange of elec-
tronic payment information with suppliers,
mobile connectivity and cloud-based services
[5]. ICT can achieve the economic, social and
environmental pillars of sustainability [6], [7]
[8]. ICT is not automatically favorable, some
of the unfavorable effects may be the need for
materials and energy, stimulating the con-
sumption of other resources or limiting the
lifespan of other resources. [9] In order to en-
sure the long-term existence of a firm, it is es-
sential to develop resilient supply chains. [8]
It is controversial whether ICT appears as a
threat or a remedy for a better economic, en-
vironmental and social impact. [11] In gen-
eral, the link between IT and economic, envi-
ronmental and social impact has two paths: in-
formation technology can become more sus-
tainable or the use of information technology
can lead to a better economic, environmental
and social impact. [12]

ICT in supply chain management is not only a
tool used for better communication, but also

allows a company to achieve better perfor-
mance and a competitive advantage. [13] ICT
has a generally positive effect on SCM and
performance. [14] There is also little
knowledge about the overall impact of ICT on
SCM, even contemporary firms are inspired
by ICT and consider the adoption of new tech-
nologies as an opportunity to support the com-
pany's operations and supply chain manage-
ment. [15]

As technologies develop rapidly and supply
chains become increasingly complex, with a
high risk of disruption, [16] it is most likely
that the need for knowledge about the effects
of ICTs on the economic outlook, social and
environmental supply should be sought, as the
importance of the SCM will increase in the
near future. Although the development of sup-
ply chain management began almost two dec-
ades ago, the concept of supply chain manage-
ment is still very broad and is mainly due to
the lack of similarities between the definitions
that different authors have attributed to this
concept. [17] ICT is now associated with
global productivity and communication and is
of great significance in most businesses, help-
ing them to maintain their competitive ad-
vantage. [18]

The economic, environmental and social im-
pact in supply chains is a current field of re-
search that has shifted from the periphery to
general research in the last two decades. [19]
The role of supply chains in promoting the
corporate sustainability agenda is essential,
given its position and ability to influence the
external environment through procurement.
[20]

Institutional theory suggests that business
practices and organizational behavior are in-
fluenced by institutional structures that are af-
fected by political, social, economic, and cul-
tural forces. [21] Institutional theory aims to
explain the inherent regulatory, social and cul-
tural factors in different industries that impose
inflexibility on how organizations respond
strategically to external pressures. [22] Organ-
izations will be inclined to behave and act in a
socially responsible manner in a context
where regulatory compliance is applicable.
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[23] Macroeconomic contexts can have a di-
rect influence on the ideologies adopted by or-
ganizations and have encouraged the need to
recognize the connection and interdependence
that may exist, given that the political context
could have an economic impact, social, envi-
ronmental and legal implications. [24]

The role of ICT in the supply chain can im-
prove the relationship between supply, retail-
ers and the company. It can be said that the
role of ICT has transformed the traditional
supply chain through its ability to share data,
exchange information, process information in
real time to improve communication between
external supply chain participants and mem-
bers of the organization. Customization can be
said to help integrate planning activities into
supply chain management operations. [25]
ICT plays a major role in improving the retail
organization's capacity to obtain, process and
exchange transactional information, which
has led to improved cooperation, coordination
and communication in the conduct of supply
chain business operations. to production units,
to distribution centers, to wholesalers / retail-
ers, to customers. [26]

Supply chain management ICT is a concept
that involves the exchange of information be-
tween stakeholders in the retail industry chain,
ie retail, manufacturer and distributor, in order
to achieve high efficiency and also to reduce
cost. products sold by reducing delivery times
and the cost of stock, as well as improving the
quality of products to be delivered. [27] The
adoption of ICT is spreading rapidly in supply
chain management. [28] The exchange of in-
formation in supply chain management be-
tween stakeholders has become the desired as-
pect of managing a supply chain of a super-
market, while electronic means of information
exchange are the key component to sustain the
competitive advantage in the industry. . [29]
Store supply chain partners, ie retailers, man-
ufacturers and distributors, have entered a
promising and challenging period in their re-
lationships as they realize the importance of
working closely together to achieve improved
operational efficiency and standards. of ser-
vices. [30] The current literature describes the
effects of ICT as improvements in the areas of

supply chain with reduced production insta-
bility, optimal inventory levels, less expensive
logistics and simplified procurement systems.
[31]

ICT solutions contribute to improving the
level of efficiency in the supply chain process
and transforms traditional supply chain man-
agement into a modern one, which is flexible
and offers reliable information exchange and
real-time information exchange. It can be said
that the use of cloud computing, mobile and
wireless technologies has brought improve-
ments in accuracy, efficiency and transpar-
ency in supply chain management. [32]

3 Cloud Computing in SCM

Cloud technology has become a powerful
work tool for SCM by sharing resources in
real time, providing several different services,
storing and accessing applications. It can help
SCM grow, save costs, while creating a com-
petitive environment with more job opportu-
nities. [33] Cloud computing is a technology
with the potential to generate substantial
productivity by changing the cost structure of
companies, simplifying the creation of new
businesses, reducing working hours and en-
couraging the creation of new working meth-
ods. Cloud computing allows users to access
on-demand shared configurable computing re-
sources hosted by third parties on the Internet,
instead of building their own IT infrastructure.
An enterprise that migrates its IT system and
data to cloud computing can store the neces-
sary resources as needed, instead of using its
own infrastructure, can reduce server and stor-
age costs, software maintenance costs, net-
work and energy costs. and the costs associ-
ated with disaster recovery. [34] [35] Gener-
ally operating on a pay-as-you-go basis, giv-
ing the user the option to pay for what he uses.
[36]

Cloud-based platforms improve service levels
by coordinating supply chain network part-
ners (retailers, suppliers and distributors).
These platforms can collect data via the Inter-
net, perform basic analyzes and execute more
accurate statistical forecasts of demand for all
participants in the supply chain. For the pro-
curement, receipt and inspection of materials
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received with the procurement processes and
selection of appropriate suppliers [37] cloud-
based platforms can function as a database,
which contains more data about different ven-
dors. Companies can select their suppliers ac-
cording to personalized criteria in accordance
with the specifications of the final product and
compliance with deadlines. Cloud-based tools
allow companies and suppliers to develop
contracts, developing contract management.
Cloud computing provides logistics tracking
operations to multiple supply chain partners
for inventory, warehouse and transportation
management. Processes such as supply plan-
ning, order processing, inventory manage-
ment, transportation route planning can mi-
grate to the cloud. Cloud technology can be
integrated with RFID (Radio-Frequency Iden-
tification) technology allowing the tracking of
inventory location and then the transmission
of this information to a cloud application. The
inventory path can be visible to all partners in
the supply chain, from manufacturer to cus-
tomer and vice versa. [38]

The two largest players providing technology
solutions in SCM are SAP SE and Oracle. [39]
SAP's loT and Digital Supply Chain offer
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promises customers that it will help them dig-
itize their supply chains, as well as facilitate
collaboration with supply chain partners. This
is done in part through cloud-based deploy-
ment. Oracle provides software as a service,
as well as platform, infrastructure and data
services. Oracle helps companies modernize
their SCM processes by providing customers
with services such as product lifecycle man-
agement, supply chain planning and order
management.

To emphasize the importance of social, eco-
nomic, and environmental performance, SAP
SE has created cause-and-effect chains that
show specific actions that lead to behavior
change. Because behavior has an impact on
economic and financial consequences. To un-
derstand what environmental, social, and gov-
ernance issues are key priorities, SAP com-
pleted a materiality assessment to highlight
those topics that contribute most to value cre-
ation.

Cloud technology has been growing rapidly in
the last four years in terms of its use in supply
chain management. Overall, comparing the
four years 2016 and 2020, the utilization rate
of Cloud technology is increasing, with a per-
centage of 31.11% (see Figure 1).

056 0.59

2019 2020

Fig. 1. The level of use of Cloud technology in the last four years in Supply Chain Manage-

ment (2016 - 2020)
Source: Own processing based on data provided by MHI Annual Industry Report

Cloud computing allows remote access to
servers, storage, databases and Internet appli-
cation services for users around the world.
These web-based IT resources are available to
users in a flexible and low-cost way. Cloud

Computing allows small and small companies
to use these resources in the cloud, saving the
cost of the initial investment needed to build
an IT structure from scratch. Through rapid
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prototyping and collaborative design and im-
proved manufacturing processes, Cloud can
make a significant contribution to supply
chain coordination. Technology can underpin
interactive and collaborative learning (World
Economic Forum, 2010). [40]

Businesses tend to lack confidence in the se-
curity of cloud services and are uncertain
about applicable legal issues, jurisdiction and
dispute settlement mechanisms, which indi-
cates a lack of trust overall. For small busi-
nesses, there is a clear lack of knowledge
about Cloud technology, which is an impedi-
ment to adopting these cloud services. [41]
Barriers concern the legal aspects of the
Cloud, for example, various legal frameworks
and uncertainties about applicable law, un-
clear jurisdiction and data location issues,
complex data security and protection regula-
tions, low trust in providers and lack of access
and portability. to guaranteed data between
cloud systems. [42] Cloud computing does not

require the use of high-quality equipment and
is easy to use. In addition, it allows the ex-
change of data between different platforms.
[43]

Below is the economic, environmental and so-
cial impact of using Cloud technology in
SCM. According to Figure 2. SCM is influ-
enced by a multitude of elements, which lead
to the transformation of classical processes
with modern ones. The Cloud technology
used in SCM from a social perspective has an
impact on the communication between the
process actors, making it more efficient (sup-
pliers, customers, companies), but also on the
way they collaborate to fulfill their work
tasks. If in the traditional SCM there is no
transparency and visibility on the activities /
processes, through the Cloud technology, the
processes can be controlled easily and
quickly.

Fig. 2. The Economic, Environmental and Social Impact of using Cloud Technology

3.1. The economic perspective
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From an economic perspective, Cloud ICT
technology affects supply chain functions,
making it more transparent and efficient.
Cloud technology creates a more distributed
supply chain, allowing the supply flow to be
more circular, thus facilitating the creation of
a sustainable ecosystem. Current supply
chains are still mainly centralized, and holders
may not yet be ready for full decentralization.
In addition, Cloud improves transparency
throughout the supply chain, which prevents
fraud and reduces disputes between the par-
ties. Finally, Cloud reduces administrative
burdens and facilitates process automation.

Cloud has a significant impact on the sustain-
ability of the supply chain from an economic
perspective. [44] A priority for innovation in
the supply chain is the economic dimension.
[45]

In Figure3. are the elements that result from
the economic impact of using Cloud technol-
ogy in SCM: cost saving, efficiency and opti-
mization, creating employment opportunities,
transparency, access to IT infrastructure, new
business models, new roles in the supply
chain, local economy, increased competition.

Cost savings

Efficiency and Optimization

i %

Fig. 3. The economic impact of using Cloud in SCM

a. Cost savings
Many applications of Cloud technology allow
organizations to save costs, and Cloud tech-
nology leads to cost efficiency and lower mar-
ket prices. Most Cloud projects focus primar-
ily on cost-effectiveness. Many companies
choose cost-effectiveness as the main engine

for their projects, because it is a concept that
everyone can understand and is easy to meas-
ure. Cloud technology has the potential to re-
duce costs for consumers, energy could be
cheaper. Cloud has a positive impact on the
costs of two key players in the supply chain:
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energy companies and consumers. The admin-
istrative burden of large companies is reduced
and therefore reduces their costs.
When properly implemented, Cloud technol-
ogy can drastically reduce IT infrastructure
operations and maintenance costs.

b. Efficiency and Optimization
In general, efficiency and optimization can be
improved with the help of Cloud technology.
Another advantage of cloud computing is its
ability to bring efficient work practices. Small
businesses were the first beneficiaries of cloud
computing in the sense that they explored rev-
enue opportunities through the cloud infra-
structure, streamlining overall processes, thus
increasing profitability. The cloud computing
infrastructure tends to be more flexible, as no
initial investment is required for configura-
tion. Companies are required to pay for server
and infrastructure capacity when needed.
These payments are in the form of a commis-
sion. This allows cost savings, as hardware in-
stallation costs are kept to a minimum. More-
over, this ensures efficiency without the pur-
chase of additional equipment, installations
and utilities for installation.

Cloud computing provides efficiency by using
resources efficiently through scalable imple-
mentation and business agility (fast systems
deployment and real-time interaction and re-
sponse) [10].

c. Creation of Employment Opportu-

nities

Cloud Computing ensures economic growth
by offering new job opportunities. As cloud
computing is used in SCM, new ways of
working open up by building the data centers
that are needed to host Cloud technology. Not
only is it hiring additional staff to operate and
maintain the systems through its data centers,
but there is also a growing need to "improve"
the existing workforce. This improvement
also determines a higher than average salary
increase. Higher wages will have a direct im-
pact on GDP per capita as the average income
of the working class increases.

d. Transparency

SCM is undergoing transformation, leverag-
ing the power of Cloud technology for im-
proved visibility and a stronger data analytics
capability to drive decision-making. It is im-
portant that all parties in the supply chain are
aware of this and choose the cloud for the right
cases. A crucial question many companies ask
is whether Cloud technology can create value
for their business case and increase efficiency
through high visibility.

e. Access to IT Infrastructure
The availability of IT resources and infra-
structure is still lacking in many parts of the
world. Countries that have a shortage of IT
professionals and the necessary IT resources
can access them through Cloud technology.
This would require a reliable internet connec-
tion for accessibility. Once reliable connectiv-
ity has been established, IT resources can be
used via the web, allowing for growth even in
the most remote areas. This is another way to
drive growth in areas where IT infrastructure
may be non-existent. In cloud computing, all
software can be hosted on the cloud and ac-
cessed from anywhere. Accounting software
can be linked to supply chain management
software via APIs. This access allows a new
level of collaboration between employees, be-
cause everyone has access to the same cloud
services. The use of cloud technology allows
multiple platforms to work with each other
through a series of standardized protocols.

f.  New business models
SCM is changing and new business models
are emerging, which are slowly replacing tra-
ditional models. Cloud technology stimulates
the development of new business models and
forces holders to re-evaluate their current
business models.
Many small companies are exploring the ben-
efits of Cloud technology to increase the
speed of their simulations. By connecting to
the cloud, simulations can be processed by
thousands of computers simultaneously,
which reduces computation time. A three-
week project can become a two-day simula-
tion if the company uses cloud computing ser-
vices to acquire ten times more processing
power. Thanks to cloud technology, smaller
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companies can provide solutions as quickly as
larger companies.

g. New roles in the supply chain
New business models are emerging, which
means that new roles are being created for
parts of the supply chain. Large SCM suppli-
ers should not disappear in the near future,
they could only play a different role in the sup-
ply chain. With the creation of new roles in the
supply chain, the whole ecosystem thus be-
comes more and more complex.

h. Local economy
Cloud technology has the potential to stimu-
late local economies, support and help local
small and medium-sized SCM enterprises.
[47]

I. Increased Competition
Cloud computing has created innovative op-
portunities for small and medium-sized SCMs
to use cloud technology and advance in their
area of expertise. Children's industries that
were initially faced with the need to find start-
up capital to acquire IT resources can now
save on these start-up costs and innovate in the
production and provision of services using
rigorous research and development services.
As a result, risk-neutral entrepreneurs have

now entered into a level playing field as a re-
sult of higher cost savings through the use of
cloud computing. As a result, competition has
increased, leading to lower prices and the
availability of more substitute products and
services for the average consumer.

3.2. Environmental perspective

This subsection highlights and explains the
key themes that emerged from the analysis of
the environmental perspective. Cloud technol-
ogy has the potential to bring more transpar-
ency to the supply chain supply function, thus
creating more consumer confidence and trans-
forming the system. Stimulates local produc-
tion and reduces waste during delivery. Waste
minimization influences the delivery and re-
cycling functions of a supply chain. Some
SCM processes require a lot of energy to op-
erate, which translates into a negative impact
on environmental sustainability.

Figure 4. shows three factors from an environ-
mental perspective that result from the use of
Cloud technology in SCM. The effects are
waste minimization, a reduction in energy
consumption and reduced costs.

Fig. 4. Cloud in SCM — Environmental perspective

a. Energy consumption
Cloud technology is both part of the problem
and part of the solution. [48] It is ambiguous

how the impact of Cloud technology on sus-
tainable development in EMS is a threat or an
opportunity for the environment. [49] Compa-
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nies are looking for alternative solutions, try-
ing to reduce their impact on the environment.
Small data centers, with their independent
cooling systems, will require a considerable
source of energy to operate. As companies in-
vest in cloud-based infrastructure, as they try
to explore the capabilities of this platform,
they discover new ways to save energy. There
is a lot of "wasted energy" that needs to be
maximized. For example, many computers
that stay on most of the time do not maximize
the energy they consume, because the ma-
chines will use more power than the period in
which they will be actively used. If computers
are moved to a data center, multiple servers
will be replaced with a single server.
b. Waste minimization
Waste minimization is a huge environmental
gain that Cloud technology can provide. Car-
bon emissions around the world are alarming
as more and more units are investing in multi-
ple physical resources to achieve greater
achievements. The size of the company does
not have to be large for investments in Cloud
technology to have a huge impact. The result
is the creation of efficient data centers through
new technologies, which translates into a re-
duction in carbon emissions and the effect can
be felt worldwide. Cloud technology can re-
duce carbon emissions by 30% for large, effi-
cient companies and by up to 90% for the
smallest and least efficient companies. [50]
c. Reduced Expenditures

Community

Fig. 5. Cloud in SCM - Social perspective

Cloud computing is better at managing re-
sources because it makes it possible to invest
in what is used to run SCM operations without
having to pay for the running cost of each ma-
chine. Instead of each company using its own
hardware, the company shares the same hard-
ware to increase usage, and servers are kept in
air-conditioned rooms, where temperature and
humidity levels are carefully maintained, and
cloud providers can use efficient density
plans. which are difficult to replicate for inter-
nal centers.

3.3. Social perspective

From a social perspective, Cloud technology
mainly affects two functions of the supply
chain: consumers and value proposition. Con-
sumers need to be taken into account as much
as other actors in the supply chain when im-
plementing a new technology. End-user be-
havior is crucial, consumers are struggling
with change and unwilling to cope with com-
plex technology. Therefore, other actors in the
supply chain can collaboratively push con-
sumers to adopt new technologies by reward-
ing and educating them. Cloud technology re-
quires party alignment, which encourages
partnerships between organizations locally
and globally.

Figure 5. shows three factors from a social
perspective that result from the use of Cloud
technology in SCM.
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a. Behavior
In addition to a technological evolution, the
mentality must also change. It is important to
think about a system in which users partici-
pate. [51] Users play an important role in the
energy supply chain, and Cloud affects them
as much as other players in the ecosystem.
Several participants mentioned that users do
not want to deal with complex technologies
and change their habits. It is more difficult for
them to understand the added value of this
technology. For the implementation of Cloud
technology to be successful, market rules will
need to be defined, as well as the clear contri-
bution of each party. To change users' behav-
ior, one solution could be to stimulate and ed-
ucate them.
b. Community

As a result, Cloud technology encourages
consumers to help each other and stimulates
collaboration. Moreover, Cloud technology
encourages the creation of partnerships and
synergies between companies. It not only con-
nects businesses together, but also people with
businesses (Cloud technology requires the
alignment of different actors). Therefore, it
becomes clear that Cloud technology brings
people together and forces them to build a so-
lution as a community. The need for collabo-
ration can become a barrier to the implemen-
tation of cloud technology for parties with
conflicting objectives. Cloud applications al-
low consumers to feel more involved in their
local community and encourage investment in
sustainable development. Cloud technology

has a positive impact on their communities.
Most Cloud applications require the collabo-
ration of different parts of the supply chain,
each party plays an active role, communi-
cating and working together, the supply chain
becomes more sustainable.
Cloud computing can facilitate collaboration
across the entire supply chain through infor-
mation processing, mobile interactivity and
increased information exchange with partners.
[52] [53] [54] Cloud-based procurement sys-
tems enable organizations to collaborate bet-
ter and bring together multifunctional depart-
ments with mobile applications. [46]

c. Control and Transparency
Data access and portability barriers are less
relevant in the short term, but are expected to
become more relevant over time to all stake-
holders as the intensity of cloud technology
increases. Technology transparency and con-
trol barriers may diminish over time as the
market matures and the interaction between
SCM players becomes clearer. Concerns
about controlling changes and updates to soft-
ware and services should diminish over time,
as companies benefit from automatic software
updates at no additional cost. Also, a disad-
vantage of Cloud technology is the idea of the
SCM organization to lose control over the
data and to entrust critical information to an-
other company. [10]

Figure 6. presents a flow of interconnected el-
ements that show the impact of cloud technol-
ogy on SCM from a social point of view.
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Fig. 6. Cloud use in SCM and social impact

4 Conclusions

The results of this research indicate that infor-
mation and communication technology with a
focus on Cloud Computing has a positive im-
pact on supply chain management, gradually
maximizing economic profitability, minimiz-
ing environmental impact and maximizing so-
cial welfare. At the same time, this technology
has disadvantages that should be taken into
account when implementing these services.
Taking into account all that has been dis-
cussed, cloud-based information systems are a
better alternative to establish IT support for
supply chain management and the resulting
economic, social and environmental effects
have advantages.
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