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Abstract

The automation of operations within the supply chain management (SCM) is maintained with
increased evolution; each part of supply chain management is being affected by the digital
transformation and the challenge to become more agile, efficient, and dynamic. To
consistently achieve performance, supply chain management (SCM) must focus on higher-
value activities that lead to significant results. The automation of low-value activities is
important for the continuity and sustainability of supply chain management (SCM) and at the
same time for providing better results. Through software robots, omissions that would result
from manual processing of SCM activities can be removed. Software robots can exclude
downtime by archiving and maintaining a history of actions performed. Software robots work
24 hours/7 days and can be implemented quickly because they can work on the existing
architecture of programs that are already used in SCM. Robotic Process Automation (RPA)
can be trained and prepared by users to undertake repeatable structured tasks that interact
at the same time with multiple computer systems. The article considers the definition of RPA
and its benefits in SCM, the use of RPA within SCM, as well as an example of the applicability
of RPA in supply chain management.
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Introduction

Technologies are constantly evolving and
producing new products and opportunities
[1]. In the digital transformation, neither
automation nor robotics are new
technologies developed. Recently, robotic
process automation (RPA) has drawn a lot
of attention to the impact it can have on
Supply Chain Management (SCM) on
automation initiatives. According to the
MHI Annual Industry Report (2019) [2], in
the top technologies that will impact SCM in
the next decade, Robotics and Automation
was estimated at 87%. Robots and
Automation can improve the overall
efficiency of SCM processes by replacing
traditional manual tasks, such as sorting,
sorting, inspecting, storing, handling,
classifying products, and entering data. In a
survey, in the Annual Industry Report, MHI
talked about the adoption rate of this
technology in 2019, the percentage being
34% and predicted that it will reach 53% in
the next two years and 73% in the next five
years. A motivating factor for SCM to adopt
RPA and call on software robots is to
perform non-value-added activities scalable
and reduce response times [3]. According to
the MHI Annual Industry Report (2020), an
organization that decided to digitize its SCM
processes, the goal was to improve data
accuracy throughout the payment claim
cycle and replace erroneous manual
processes  with  others  automated.
Objectives that would be employees to focus
on more valuable activities. By adopting
RPA, significant improvements in data
accuracy have been achieved, reducing
manual data entry activities by 65% to 80%
[7]. RPA offers many benefits for SCM,
including faster cycles, improved process
reliability/consistency, reduced manual
effort, improved data quality and accuracy,
time redirected to strategic tasks, increased
resource planning flexibility, short path to
value. Simultaneously, software robots will,
in the future, lead to challenges in providing
added value, but also opportunities to do so
and create new levels of value [8].

In the literature, there are several works
that define, describe, and characterize RPA.
There is no standardized definition of RPA.

Fedor Kanakov and Igor Prokhorov noted
that “RPA is a modern, innovative technology
that allows companies to significantly
increase  operational productivity by
replacing people with software robots,
freeing up and redistributing human
resources from repetitive, routine tasks to
more complex tasks. and interesting, which
will add value” [9]. The IEEE Corporate
Advisory Group defines RPA as “the use of a
pre-configured software instance that uses
predefined activities to complete the
standalone execution of a combination of
processes, activities, transactions, and tasks
in one or more software systems to provide a
result; or a service” [10]. Madoka et al.
describe RPA as an "emerging form of
business process automation technology
based on the notion of software robots or
Artificial Intelligence (AI) workers" [11].
UiPath describes RPA as "a technology that
allows anyone to configure computer
software or 'robot’ to stimulate and integrate
the actions of a human who interacts with a
computer to complete tasks" [12]. SAP SE
describes RPA as "the use of technology to
automatically  capture and  execute
applications and processes using software
robots" and "the digital transformation of
processes by automating tasks and actions
that provide no added value" [13]. Van der
Aalst et al. describe the RPA as "a general
term for tools that operate on the interface of
other computer systems as a human would"
[14]. Starting from the different
descriptions and definitions of RPA in the
literature, RPA can be summarized as a
technology that allows process automation
through a sequence of pre-configured
activities that aims to replace routine and
repetitive activities performed by human
resources.

The article considers the definition of
Robotic Process Automation (RPA); in the
first section are presented the benefits of
RPA in SCM; in section two the use of RPA
within SCM is provided; lastly some
examples of the applicability of RPA in SCM
are given. The article ends with the main
conclusions of the use of RPA in SCM.
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Benefits of RPA In Supply Chain
Management

RPA offers many benefits in general, but
also in the field of SCM, which has the
overall objective to provide, rather, the
shortest path to automation by integrating
software robots with the user interface,
rather than interacting with the application
code. RPA can also help manage SCM by
solving systematic automation challenges
based on repetitiveness. The main benefits
of the RPA technology highlighted by
Buccowich are accuracy, improved
employee morale, productivity, reliability,
consistency, noninvasive technology,
compliance, and a low technical barrier
[15]. Alisha Asquith and Graeme Horsman
talked about the following benefits of RPA:
coherence, cost, compatibility, scheduling
time, the need for good organization and
consistency [16].

Some important benefits of RPA in SCM:

a. Accuracy: RPA can significantly
increase the accuracy of SCM
operations because it is less prone to
procedural errors. Any robot that is
programmed correctly and has its
functionality tested and verified will
perform the task with consistent
assurance. Any modification of the
variable results in the failure to
complete a process, marking notable
errors to the user, indicates that a
process was not completed as
expected.

b. Consistency: RPA can automate any
SCM business process that can be
repeated and rule-based, with extreme
precision at a very high processing
speed. Robots can only perform pre-
programmed commands; unexpected
deviation of the load is not possible.
This is an important factor as it allows
you to check any results.

c. Compliance: RPA "robots" comply
with the rules of compliance with
regulations because they can only
operate through a succession of
actions. If a company has a policy or
standard that must be followed when
conducting an action, RPA technology
can comply with that standard. It can

provide a history of audit trails of
actions taken. RPA allows the user to
find problems faster and meet stricter
standards of compliance. In the
context of SCM, this means that, upon
completion, the actions of a robot can
be verified to determine new elements
of successful business improvement
[22].

d. Compatibility: Any robot must be
able to interact with the components
of an interface, but the ability to
interact depends on how the interface
is programmed. Compatibility
provides a barrier to RPA adoption in
SCM, where the impact of adoption is
difficult to ascertain due to limited
available information. Automation
reduces work time/tasks and
increases productivity. In this context,
SCM organizations can move to RPA
compatible platforms.

e. Programming time: Before RPA can
begin providing procedural benefits,
functionality must be programmed.
This means that an organization must
have the relevant internal expertise to
do so as well as the ability to identify
appropriate areas for robot
application.

f. The need for a good organization
and consistency: RPA is procedural in
nature and therefore any SCM must
allow for good and consistent
organization within their digital
structures. If the file paths and naming
conventions of the relevant content
are non-compliant, it is more difficult
for robots to be programmed in a way
that allows tasks to be repeated
without procedural errors. Therefore,
a strong emphasis is placed on
determining and implementing a good
organizational activity.

Using RPA In Supply Chain Management

In SCM, especially in the retail industry,
many processes are used that are
performed manually, constantly looking for
technologies to improve accuracy and
productivity. The use of software robots can
help automate various retail processes,
including providing customer support.
Some examples of situations in which by
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using RPA and using this technology can
demonstrate efficiency in SCM processes
are tracking orders and providing necessary
updates to customers at predetermined
intervals. Also, automating the collection of
customer feedback increases customer
satisfaction. Efficient automation allows for
return management, inventory adjustment
and the customer-lending process. It can
also help automate many manual tasks in
accounting, including debt, receivables,
reconciliation, financial closing, financial
recording, etc. RPA can be used in various
analysis functions, including campaign
analysis, consumer behavior analysis, etc. In
addition, RPA can automate the collection of
planning data, clean up data, run
simulations, identify exceptions, and
communicate plan data to requested
stakeholders.

In logistics and supply chain, RPA can be
used to monitor the inventory process,
track shipment information, and
communicate with customers/suppliers
based on pre-configured events. RPA offers
the possibility to automate various use
cases in inventory management,
merchandise management and supplier
management. For logistics, RPA can
automate transport management,
effectively monitoring goods in transit. RPA
can also provide valuable information
regarding carriers, insurance companies
based on the statistical data set. In

production, technologies are constantly
being sought to improve the processing
speed, scalability and to simplify
manufacturing operations. The use of
software robots can help the manufacturing
industry in various processes. RPA can help
in the efficient management of information
from the “list of materials” data, including
raw materials, components and
subcomponents that create new products. It
can also help resolve low-priority customer
queries by entering necessary data from
various sources and can facilitate automatic
email communication  with  users.
Enterprise Resource Planning (ERP)
automation can facilitate the generation of
various  reports, including  debits,
receivables, pricing, etc. RPA can also
automate tasks between ERP functions,
which are not limited to inventory
management,  supplier = management,
customer management, debt, accounts
receivable, General Ledger (GL), etc. RPA
can help digitize and migrate information
from old data sources into an ERP system
with a high level of accuracy.

RPA can provide detailed statistics of SCM
processes, including successful execution,
determination of process bottlenecks and
possible  exceptions.  This  valuable
perspective can help refine manufacturing
processes. Figure 1. shows the level of
usability of RPA in SCM between 2016-
2020.
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Fig. 1: The usability level of Robotics and Automation in Supply Chain Management
(2016 - 2020). Author’s own processing based on data provided by MHI Annual Industry
Report. (https://www.mhi.org/publications/report#download)

The use of robots and automation of
activities in the procurement and logistics
chain in the last four years has had an
increased pace in terms of its use in supply
chain management. 2017 compared to
2016 had a growth rate of the use of this
technology by 5.71%.2018 compared to
2017, the use of this technology decreased
by 8.11%. 2019, compared to the previous
year (2018) in which it decreased by
5.88%. 2020, compared to 2019, the
usability rate of this technology increased
by a percentage of 21.88%. In total,
comparing the four years (2016-2020), the
usability rate of automation and robotics
technology is increasing with a percentage
0f 11.43%.

Example of use of RPA in SCM

The implementation of software robots in
SCM requires a costly manual analysis of
tasks performed by users, once, by
observing their behavior, which is not
amplified when there are hundreds of
processes or by a careful analysis of process
documentation, which could be possible
to be out of date. Finding opportunities to
automate activities more complex than

routine repeat activities requires the use of
structured and unstructured data from
process procedures. There have been
several research efforts to identify
automation activities [17] [18] in textual
descriptions, but they focus on certain areas
of business (example, utility bill
generation). Identifying activities that can
be automated solves only part of the
problem. The results should also be
complemented by Artificial Intelligence (Al)
models, which are appropriate for
automating activities [19]. In many cases in
SCM, the adoption of RPA tends to focus on
automating activities and not on automating
processes. This approach gives a higher
value, but also has the disadvantage that it
may not meet the expectations that tend to
occur. A challenge when choosing to
implement software robots is the need to
discover and analyze the processes that are
appropriate for automation. This approach
leads to a greater awareness of the
relationship between software robots and
other process-focused tools, such as process
extraction and discovery, process design,
process integration, and process
monitoring.
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RPA Initialize the excel file

RPA reads the for the Purchase
— Order creation

RPA stores the data read in the

— application

RPA opens SAP application

RPA Log on in SAP application

RPA access the Purchase Order
— Creation transaction

RPA is triggering the stored data
into SAP transaction Purchase
Order Creation

RPA saves the Purchase Order

- creataed

Fig 2. Scenario 1. Automatic order creation using SAP iRPA and integrating the
SAP GUI interface.

There are several RPA platforms that are
available in the market, including SAP SE
[20] UiPath [21], Blue Prism [22] and
Automation Anywhere [23]. For this work,
we opted for the SAP iRPA solution, which
offers a free platform for a limited time to

RPA opens SAP
application

RPA Log on in SAP
application

build software robots. To demonstrate the
use of SAP iRPA robots, this section is
divided into two scenarios. The first
scenario provides a demonstration of a
software robot that performs the automatic
creation of purchase orders by processing
data from Microsoft Excel (see Figure 2).

RPA access the
report transaction in
SAP

Data existis in SAP
report report

No data exist in SAP

Data is saved in an

RPA close SAP
Excel file application

RPA will send an
L— email with the files
generated from SAP

Fig 3. Report extraction and automatic generation of E-mails using SAP iRPA

Scenario two (Figure 3) provides an
example of using a software robot to export
relevant supply chain reports divided into
multiple purchasing groups and informs the

people responsible for each purchasing
group by automatically generating E-mails.
The scenarios provide a demonstration of
the robots in action. In SAP iRPA, robots are
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created as a flowchart of events with
interaction sequences. In the bot
development phase, the necessary
applications are captured and configured,
workflows are defined, scripts are modified
and much more. The applications to be
automated must first be captured and
configured; the next step is to create

workflows by inserting activities that define
how the bot will interact with the
applications. An automation project in
Desktop Studio includes declaring the
application, defining the application,
designing the workflow, entering the
activities to run the Bot, and so on.

&, Purchase Order

L) Exit loop
[F Get Material

(B Get Quantity
[Z GetPrice

[#F GetPlant

Start
O Log Message
{8 Initialize Excel B GetVendor
(3 Get Purchasing Org O wirite log
(& Open existing Excel file
(& Get Purchasing Group =
L Delay (100 ms)
) Stant loop [F Get Company Code

@ Get Document Date

[ Get DeliveryDate

[&F GetCurrency

) Loops to the start block

O Kill ExcelFile

Fig 4. Scenario 1. Automatic order creation using SAP iRPA and integrating the SAP GUI
interface. Step 2 - Workflow to extract data from Microsoft Excel.

Figure 4. represents the manipulation of
data for their extraction from Microsoft
Excel, so that these data are "read" by RPA,
memorized into the application, and
transferred in SAP system to create
documents. The workflow starts from the
initialization and opening of the Microsoft
Excel application (the exact path of the file

Elena PUICA, Journal of Supply Chain and Customer
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should be entered) and ends with the
closing of this application. There are several
possibilities that can be used as a data
source for creating purchase orders in the
computer system (for example, documents
in PDF format). Loop activities should be
added in the workflow, because the bots in
this way should learn how to read the data

Relationship Management,
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for documents with more lines, or in case
more documents should be created. The
activity “Get” reads the data from Excel file
and stores them into the application. This

example can be utilized in many processes
and tasks within SCM that involves an
extraction of data from Microsoft Excel.

I, SAPLog On

o

Start

B start'sAPLogon750

o pSAP management

i pwWindowSAPLogon...

pSAPEasyAccess m... B pCreatePurchaseOr...

Sequence (S Delay (10 ms)

] 00ps to the start block

] Start loop

) Exit loop

Sequence

Fig 5. Scenario 1. Automatic order creation using SAP iRPA and integrating the SAP GUI
interface. Step 1 - Workflow to create the purchase order.

Figure 5. is a representation of the activities
positioned in the exact sequence that RPA
will be triggered to create Purchase orders
in SAP system, which is usually a process
that needs repetitive work. By using RPA to
automatically introduce the documents in
the ERP system, the employees of
procurement department can allocate more
time to qualitative activities; for example,
they can focus more on the relationship
with suppliers. In just one month, there can

be hundreds of orders to be processed in the
information technology field, which can
mean that the time allocated for their
introduction of documents in ERP system is
higher than the time allocated for high value
activity. The workflow starts with an
activity that is opening the SAP System and
is followed by screens of SAP that are
captured with iRPA. Each capture has its
own activities and commands, so that the
bot should know what are the tasks that
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should be triggered. The data are triggered
from the data source where they are stored
into the application based on Scenario 1,

£ FlowMM22

Stare

step 1 workflow to extract data from
Microsoft Excel.

M pS4H1110ListDispll...

B Start ‘SAPLogon750°

I© pS4H1110ListDispl..

B oseH1110SAPEsyA...

PS4H1000SAP man.

Default

Switches ou..

Pouble-Click to Edit =
Pctivities

PS4H1110ListDispl.

IDouble-Click to Edit
|Bctivities

fZ Initialize Excel

Nodata

(% Open existing Excel file

=

CustomDefault

Get one value O

) Startloop

& Esitloop f= Getone value O customNodata ) Loops to the stan block

End Excel

Close Excel file

Close 'SAPLogon750

Fig 6. Scenario 2. Report extraction and automatic generation of E-mails using SAP iRPA

Figure 6. presents a scenario for extracting
purchasing reports from the SAP system
into  Excel files. Employees can
automatically receive personalized daily
reports, depending on the department in
which they are working, with the orders
that have been confirmed or completed. The
reports are received by E-mail and are
extracted in Excel file format. Through this
scenario, RPA is thought to trigger the
commands to process the reports in the
computer system and to send the reports to
the representative workers, without having
to access the computer system.

Both scenarios that were described are only
a few representations on how iRPA can lead
to reducing the manual and repetitive tasks
within SCM. It has been shown how iRPA
can be used to efficiently manage business

processes and to push workers to think of
creative and better manners in their
attributes,  like strengthening  the
relationships with the suppliers, as well as
expanding the SCM.

Conclusion

Organizations can apply RPA in SCM and
pursue one or more objectives, such as
process performance, efficiency, scalability,

audibility, security, convenience, and
compliance. However, organizations should
consider both the advantages and

disadvantages of implementing RPA, which
can be an elaborate process. From the two
scenarios provided, it was shown how iRPA
can perform some of the routine and
repetitive tasks in SCM. However, their
implementation requires careful planning
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within the SCM, so that the digital
environment is appropriate for its use.
Among other things, iRPA can change the
way organizations interact in the SCM. RPA
is making its place in SCM more and more in
many businesses and in major parts of the
value chain. Most importantly, RPA has
helped SCM to eliminate many levels of
manual activities, but there are many
changes that are needed to be implemented
to fully get the benefit of RPA, more
importantly, the changes will compel many
enterprises to adopt new strategies. Also,
enterprises need to adopt the way they do
business, as there will be a transition from
human operators to technology, enabled
machines and robots. The trend in global
industrial operation driven by RPA is
exponentially increasing, which suggests
RPA has either already become or is
becoming a priority for many enterprises.
All that had been said and based on the
scenarios developed, all are pointing that
RPA can have many benefits for SCM and its
development.
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