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Abstract. The surge in enterprise digital transformation has led to a significant
increase in the adoption of robot process automation (RPA) as an automated
transformation tool, garnering substantial attention and experiencing exponential
growth. Currently, the research literature on RPA technology has delved into its
principles, standard systems, and applications in certain industries. However, the
existing literature is overly professionalization and focuses on RPA in the finan-
cial domain, making it unsuitable for first-time users to gain a comprehensive
understanding of this emerging technology concept and its related applications,
and to develop an enterprise-wide RPA strategy accordingly. And when it comes
to RPA products, many users define RPA as a patching tool, without a systematic
plan for the use of RPA, and use it casually in the business, which is not condu-
cive to the healthy development of RPA in the enterprise. Therefore, this article
will explain the definition of RPA from a beginner's perspective. After fully un-
derstanding this basic information, we will go deeper into the inner workings of
RPA, analyze the application value of this technology for enterprises, Finally, we
will introduce the current status of the RPA industry from three aspects, applica-
tion scenarios, business models, and Eco-Operations. This comprehensive ap-
proach aims to formulate a robust RPA strategy for enterprises, facilitating their
digital transformation and fostering the growth of the digital economy.
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1 Introduction

The fourth industrial revolution, characterized by the emergence of artificial intelli-
gence, robotics, and the Internet of Things, is currently gaining momentum. As we pro-
gress towards an era defined by intelligent automation, robot process automation (RPA)
serves as a crucial infrastructure for enterprises, offering extensive market prospects!!l.
But there is an interesting paradox. On the one hand, enterprises clearly recognize the
importance of digital transformation, on the other hand, enterprises pay little attention
to how to carry out digital transformation. The use of RPA is not a matter of a single
department, but needs to be built from an enterprise-level perspective to build a com-
plete RPA strategy!'l. The start of intelligent automation projects not only needs the
participation of the actual business department, but also needs the support of the senior
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management. If the decision-making level does not have the grasp of RPA projects, it
is difficult for the IT department and the business department to form an efficient co-
operation, and it is difficult to promote the implementation and application of RPAZ,
In addition, RPA is not a one-time project. In the actual operation process of RPA pro-
jects, in addition to the process design for known problems at the early stage, it is also
necessary to continuously observe the process operation effect and further optimize it.
In the process landing link, it is necessary to continuously analyze the rationality of the
rest of the process, carry out more in-depth analysis of enterprise processes, and dig out
more process optimization opportunities. The operation and maintenance of existing
processes should also be given due attention simultaneously®®). Therefore, the enter-
prise-level RPA strategy is the key to the success of enterprise business process auto-
mation. Unfortunately, this is often missing in failed enterprises. In addition, almost all
RPA vendors in the product promotion, will introduce its product ease of use, and fur-
ther will be combined with low-code and other capabilities to promote the use of low-
code or even no code, these publicity in the early stage does attract the attention of the
enterprise, after all, from the perspective of the enterprise, the purchase of RPA is in
order to save manpower, rather than in order to maintain the use of RPA and then a
large number of newly recruited people. And many enterprises gave up after a shallow
taste of RPA, one of the core reasons is that the use of RPA is much more difficult than
expected®. The expectation is that business people will be able to fully utilize RPA
after a week or two of training and automate business processes with great efficiency.
The fact is that no matter how many business people will seriously study the RPA train-
ing course, even after a period of rigorous training and exams, in the face of complex
processes, still need the vendor's hand-held support to complete the process develop-
ment, but most of the problems faced by the process of digital transformation of the
enterprise come from the complexity of the process?.. This means that, in the process
of practical digital transformation business automation, relying solely on the enter-
prise's own capabilities, can not be realized in the short term independent support, and,
enterprises need to make a certain amount of investment in order to maintain the con-
tinued use of RPA and operation and maintenance. As a result, the barriers to the use
of RPA technology really exist to keep organizations from developing enterprise-level
RPA strategiesl®l. The purpose of this paper is to comprehensively explain robotic pro-
cess automation, evaluate RPA - based automation solutions across industries, fill in
the gaps in current research, and help non-technical people in organizations to fully
understand that emerging technology that's underway, which in turn will drive the de-
velopment of a complete RPA strategy for the organizations concerned, thus facilitating
the development of seamless digital processes within the organization and driving the
growth of the global digital economy.

2 Definition of RPA

RPA, as a tool for digital transformation, is a technology that realizes workflow auto-
mation by simulating and enhancing the interaction between humans and computers,
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which has been widely used in various business systems and is the trend of office inno-
vation and development in the future. The value of RPA for the era of digital economy
can be likened to the value of robots for the era of industrial economy!®!. With the com-
mon daily life of the "physical robot" is different, RPA is essentially a kind of specific
instructions to complete the work of the software, through the simulation of the key-
board, mouse and other manual operations to achieve office operation automation, es-
pecially good at clicking, copying, pasting, typing and other fixed rules and high repet-
itive office content, and more efficient, more agile, more accurate than humans!’l. The
maintenance cost depends on the operation environment, and the overall cost is much
lower than the labor cost, which has the advantage of high efficiency and low cost®!.

IEEE believes that RPA is to develop business rules and activity orchestration pro-
cess through software technology, using one or more disconnected software systems to
collaborate to complete a set of process activities, transactions and tasks, while requir-
ing manual management of exceptions to ensure the final delivery results and ser-
vicesl’l.

IRPA Al considers RPA to be a technology application model that enables robotic
software or robots to capture and interpret information from existing applications, han-
dle the operation of disparate systems, et.

Gartner in its 2018 AI Technology Curve report states: RPA integrates the capabili-
ties of user interface recognition and workflow execution, which mimics the process of
manually operating a computer by simulating a mouse and keyboard to drive and exe-
cute an application system. Sometimes it is designed to automate processing between
applications!'%l.

IBM states in its 2017 Market Research and Vision Trends report, RPA is a set of
technologies that utilize software to execute business processes, following human exe-
cution rules and operating processes to perform the same. RPA technology can reduce
human inputs in the workplace to avoid human errors, processing time will be greatly
reduced, and human beings can be converted to a more high-level work environment!!!],

Based on the above different definitions of RPA given by different organizations,
we have a preliminary understanding of RPA, this article does not intend to redefine
RPA, but we need to know exactly what processes can be automated by RPA? We have
already mentioned the difference between RPA and the common entity robots in the
real physical world, it is a robot program running in a computer, so the processes that
can be realized must necessarily be handled by the computer!'?!, while the real life peo-
ple's behavior will not be able to use RPA to replace, such as the leader's handwritten
signature on the paper documents, retrieve the printed documents, hand over the mailed
parcels to the delivery personnel etc!'3l. But RPA can replace handwritten signatures by
enabling automated electronic signatures and checks. If the enterprise has not yet real-
ized the paperless office, at least RPA can do to send the documents to be printed to the
printer automatically, and automatically determine the success of printing or not. Alt-
hough RPA can not personally deliver packages, but can be in the courier company's
system to automatically place an order, and automated to check the real-time status of
courier logistics!3].

So, if in a business process, part of the steps are manual computer operations, part
of the human behavior in the real world, then it can be said with certainty that the RPA
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can only be automated to replace the manual computer operations, but for the physical
behavior of human beings can not do anything about it!'#], but this time those who have
a physical arm and can automatically walk the robot can come in handy.

Since RPA is the use of programs to simulate human behavior, then these processes
must have clear business rules, clear behavioral logic, in order to be converted into
executable software programs!'”l. Currently RPA is mainly used in the commercial field
for business users. The business world is actually unlike people's daily lives, where
most behaviors are governed by emotions. In the business world, 90% of business be-
haviors have logical rules to follow, especially the operation process of the front-line
business personnel, it is more necessary to strictly comply with the company's operating
procedures.

RPA application areas mainly include financial accounting, human resources, pro-
curement, supply chain management, etc., such as expense reimbursement, document
review, personnel on boarding, issuing certificates, order verification and other pro-
cesses!'%l. In addition, not all processes that can be automated should be truly auto-
mated. As mentioned in the above several definitions, RPA is intended to deal with
process segments that are repeatedly executed and have a high workload!”]. In fact, the
discussion here is about the need for automation, not about whether RPA can be auto-
mated.

First of all, the input-output ratio needs to be considered. Because the most original
motivation for using RPA is to replace manual labor and reduce labor costs. This part
of the work is costly through manual labor, but the software, implementation and
maintenance of RPA is also costly!'®], and it needs to be compared to which is less
costly.

Secondly, we also need to consider the issue of business flexibility; once RPA so-
lidifies the business process and processing rules, it means that the autonomy of the
business staff in the business process will be reduced, which will bring about the prob-
lem of business flexibility and the ability of the business staff to respond in a timely
manner"?l. Of course, we also need to determine whether a process needs to be auto-
mated from the dimensions of efficiency, risk, security, IT construction cycle and so
on.

It is usually concluded that those repeated and labor-intensive work must be rela-
tively labor-intensive processes, the more people perform such processes, the more the
rules will not be easily adjusted, the automation of these processes will usually bring
greater business benefits?’l. This is why RPA was first applied to outsourcing services
and in-house shared centers.

In a nutshell, RPA is suitable for relatively stable business processes that have clear
business rules, are performed repeatedly, and have a high volume of business.

3 The Value of RPA Applications

One of the biggest reasons for the birth and development of RPA technology and its
predecessor technologies was mankind's aversion to repetitive labor, where repetitive
tasks confined a person to a small space and prevented them from realizing their self-
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worth. With the further development of RPA technology!!”, people seem to find that
RPA can be used to do more things, RPA vendors and consulting organizations in the
industry are also obsessed with proving that RPA in the process of enterprise automa-
tion transformation, what value can be brought, whether it is the native value of cost
reduction and efficiency gains, or with the combination of Al to bring the injection of
wisdom and empowerment!l, or to open up the data business barriers. In short, RPA
for the digital transformation of enterprises, there is a real value. Comprehensive in-
dustry vendors landing effect and consulting firms issued by the industry analysis re-
port, this section will be the application of the value of RPA will be introduced .

4 Enhancement of Corporate Efficiency

The prerequisite for the use of RPA technology is that the user has completed the con-
struction of the information system, the original paper can not let RPA play a valuable
role. The establishment of information technology system makes the process and data
become standardized, and for some specific scenarios, standardization means repeating
according to fixed rulest??. And the pain of the enterprise is that such repetitive business
operations are often accompanied by other problems, such as high-volume. Therefore,
the common scene is that modern enterprises still have a large number of employees
fixed in their workstations day after day to repeat the fixed mouse clicks?*], keyboard
input and other operations, boring but skilled.

Regrettably, the upper limit of human ability for business operations is natural, for
example, humans can not work 7x24 hours; humans can not get rid of the environment,
psychology and other factors that can be seen to maintain the best state of mind; humans
can not be a second to complete the eighteen operations and so on, and these operations
can be easily done with RPA technology. Therefore, compared to manual operation,
RPA technology can significantly improve the efficiency of such business processes in
many RPA landing scenarios have been factually verified, according to Asialnfo in-
complete statistics, the efficiency of an average of 5 to 20 times, which for the existence
of intensive high-volume repetitive business companies, is a good choice?*. How dif-
ferent types of work cases are automated or processed by humans according to their
frequency is shown in Figure 1.
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5 Cost Reduction

Cost reduction is an essential element that RPA vendors cannot possibly lack when
promoting their products, as it is one of the native values of RPA technology. The dif-
ference lies in the fact that there is no uniform conclusion within the RPA industry as
to how much cost reduction there is, with Ernst & Young claiming a 50% to 70% cost
savings and IDC reporting a 30% to 60% cost savings®1.

Although RPA users have been questioned, but the good thing is that we questioned
only the cost savings figures, but not too many questions about cost reduction. When
discussing how much RPA can reduce costs, we must analyze the specific enterprises
and scenarios in which RPA has landed. Generally speaking, we need to consider the
following factors: labor cost savings, management costs, procurement costs, and effi-
ciency costs!?],

First of all, the labor saving cost, which is inseparable from what we talked about
above to improve the efficiency of the work, the improvement of work efficiency and
the increase in working hours?”l, which inevitably means that the cost of labor to be
invested in the operation of this business is reduced), this part of the cost of the theo-
retical savings, but some customers do not have reasonable arrangements for employees
to use this part of the time savings, which leads to this part of the savings in cost This
is the reason why some enterprises condemn RPA for not bringing significant cost re-
duction.
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Second is the management cost, the introduction of RPA technology is not a partic-
ularly easy thing, RPA learning and training in the early stages, RPA process design,
as well as the management of the late RPA program!?”, is the need to invest in dedicated
management, this part of the cost increase must be included in the introduction of the
enterprise RPA considerations in the plan",

Once again is the procurement cost!', RPA products and services are necessary in-
puts, which, together with management costs, constitute the main increase in the cost
of RPA technology introduction.

Finally, the cost of benefits is primarily attributed to the significant efficiency gains
brought about by RPA. When assessing these benefits, it is important to consider more
than just the apparent reduction in labor costs. The impact of completing a task within
two days compared to half a month can be vastly different, particularly for companies
with financial operations where time equates to money!*?!. Unfortunately, not all bene-
fits and costs are readily visible, leading some RPA users to unconsciously overlook
them!®3],

6 Data Service Tandem

Enterprises from information technology to the process of digital transformation, not
all managers can be far-sighted to see every step of the construction planning, so inev-
itably, some companies in the process will take some detours. And these detours do
bring some trouble to the subsequent business people, a more typical situation is that,
in the process of enterprise information technology construction, because of various
objective factors lead to the same business needs to go through a number of business
systems in order to complete the process, and even between a number of business sys-
tems, data and business is cut off*#], can only be carried out manually through the han-
dling of data.

As for why enterprises do not take the initiative to open these business systems, the
reasons are very complex, the biggest factor is that the cost of opening is relatively
high, many companies choose to continue to endure the slow knife to cut meat, followed
by the construction of business systems may not be so cooperative partners3. RPA
provides a new option for enterprises: a bridge that automatically realizes business and
data tandem.

By simulating the operation of human employees, RPA can realize the data trans-
portation between different business systems®), business tandem, improve the conti-
nuity of business processing, accelerate the speed of data operation while speeding up
the process of business processing.

7 State of the Industry for RPA

RPA industry to date has undergone thirty years of development, in the human pursuit
of automation of the relentless pursuit of work, derived from such as automation scripts,
VBA macro programming and other technologies for the emergence and maturity of
the RPA technology to lay the foundation®”], but the RPA technology did not appear



900 Y. Sun

on the sweep of all walks of life, the RPA industry practitioners have spent a lot of time
and effort, and gradually promote the maturity of the RPA technology, RPA industry
practitioners have spent a lot of time and effort to gradually promote the maturity of
RPA technology, and promote the landing of RPA products.

In order to better understand the current status of the RPA industry, this section pro-
vides an in-depth analysis at the levels of typical RPA customers, typical business mod-
els of RPA companies, and operational construction of RPA companies.

8 Typical Scenarios for RPA

The human desire for business automation emerged almost simultaneously with the
concept of "business" and continues to drive generations of people towards this goal.
Of course, different industries do not have the same degree of desire for business auto-
mation, the more cumbersome the business, the operation of the mechanical repetition
of the industry, the stronger the demand for automation, such as finance, government,
manufacturing and so on?],

Also for this reason, before the emergence of RPA technology, spontaneous auto-
mation exploration occurred in some industries™], which can be clearly recognized
from the development of the RPA industry. However, it is undeniable that these auto-
mation explorations and efforts have enabled these industries to have a better automa-
tion foundation, which has led to the emergence of RPA technology, the first break-
throughs in the relevant industries and successful promotion.

Of course, to date, RPA technology has become increasingly mature, the use of RPA
industry is not only individual industries, RPA has taken root in various industries, in-
depth integration into the industry scenarios and business, with business automation to
empower thousands of industries. The current industry distribution of typical RPA cus-
tomers is shown in Figure 2.

Asia-Pacific Industry RPA Application Share Distribution

W banks ® Insurance securities = government affairs
®m Manufacturing ® Energy B communication W Logistics
m Retail ® others

Fig. 2. Asin-Pacifie Industry RPA Application Share Distribution

From the perspective of RPA industry application, it is currently concentrated in
finance, government affairs, manufacturing, energy, communication, logistics, retail
and other industries. Among them, the share of financial industries represented by
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banks, insurance and securities is the highest, reaching 54%!'%l. On the one hand, these
industries have heavy business, and their daily work is full of mechanical repetitive
labor; on the other hand, these industries have a better automation foundation and better
payment capacity, which provide the necessary support for the development of RPAM),

In addition to the industry-specific business attributes of an enterprise, there are in-
evitably also general businesses that are separate from the industry attributes!?*!, such
as finance, human resources, IT operations and maintenance, and so on. This constitutes
another entry perspective for RPA scenarios: general-purpose applications. From the
application field point of view, about 35% of the global applications are industry appli-
cations?!, the remaining 65% are general applications. The share of application areas
is shown in Figure 3.

Global RPA Application Field Share
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Fig. 3. Global RPA Application Field Share

At the level of general purpose applications, the highest percentage of applications
is in the finance areal®), and when you consider that the number one ranked industry
application is also in the financial sector, it is understandable why many RPA firms get
their first pot of money from banks[?”). In addition to financial applications, customer
service, procurement, human resources, IT services, etc. are the main position of enter-
prises using RPADB®],

In addition, we still need to clearly recognize that although the development of RPA
to date, has been a little success in a number of industries or areas mentioned above,
but there is still a considerable distance from the overall victory?”). From the stage of
development, the current domestic RPA is still in the former middle stagel*®, the overall
spoon penetration rate for the customer industry is not high?, the financial industry is
currently the highest penetration rate, the overall estimate is only about 30%!('°!, manu-
facturing, retail, telecommunications, government and other industries, with the further
advancement of the digital transformation, finance, customer service, human resources,
procurement and other scenarios are more applications to reach 25% even to 35%!!7),
However, these are concentrated in the head of the enterprise or sector, for other enter-
prises or sectors outside the head, the digital transformation is still relatively slow!!*,
However, these are concentrated in the head enterprises or departments, and for other
enterprises or departments outside the head, the digital transformation is still relatively
slow, and the imperfect IT infrastructure construction makes the penetration rate of
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RPA low!®!l. Therefore, for RPA enterprises, today is only a stage of victory, for the
entire market, there is still a long way to go!''l. Domestic RPA penetration rate and
typical scenarios of various industries are shown in Figure 4.
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Fig. 4. RPA Penetration and Typical Scenarios by Industry in China

9 Typical business model of RPA

At present, the business revenue of RPA mainly comes from two parts: products and
services!?}], This is also the main component of the current RPA market size. When
analyzing the business model of RPA in a deeper way!4, it can be elaborated from
multiple dimensions such as sales channel, paid content and charging mode.

9.1 Sales Channels

At present, the main sales channels in the RPA industry are direct sales and channel
agents. In the direct sales mode¥, RPA enterprises set up their own sales team to pro-
vide products and services directly to end customers!?”.. In this form, customers can get
relatively good manufacturers' services and support. And because RPA is a general
ability tool without industry attributes, RPA can empower a hundred industries. But
this also brings a problem!?>. With the current size and strength of domestic RPA en-
terprises, direct sales cannot cover all industries. Therefore, in this case, channel agents
are a good choicel¢l,

Channel agents can avoid the maintenance of customer channels by manufacturers
and form a stable income. Many top enterprises will adopt a combination of two modes,
namely the mode of "direct selling + agency"*7). In this mode, the direct selling team
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is responsible for the top customers, providing quality and quantity services, and creat-
ing a good benchmark for the channel, which is responsible for the medium and small
customer groups?’l.

9.2 Paid Content

The revenue of RPA enterprises mainly comes from products and services. The prod-
ucts include the traditional designer, controller and manager tri-set*8]. In addition, NLP,
OCR and other Al capabilities are often sold as products in the form of design compo-
nents®>)), which is the most direct and stable charge for domestic RPA manufacturers at
present.

The content of the service itself is mainly divided into two categories, namely train-
ing and implementation. The reason for training is that although RPA has always em-
phasized the convenience of usel'®l, more than 90% of users cannot independently com-
plete the business process design when they first use it, so training has always been
very key in the delivery link of RPA projects. The second is implementation, from
product deployment to pilot process assistance development to final project delivery,
in this link, the implementation service support of RPA manufacturers is essential(!%,
so the service income of RPA manufacturers is constituted by man-day investment or
overall project settlement.

9.3  Charging Mode

The charging model of RPA products is not too different from that of traditional soft-
ware products, whether it is subscription mode or buyout mode, both are relatively con-
ventional charging methods!'!!. From the perspective of the current situation of the in-
dustry, the top enterprises tend to adopt the subscription mode in terms of charging
mode, but the customer level is not willing to accept it. At the same time, because of
the current intensification of industry competition®®?), the proportion of one-time deliv-
ery buyout mode in the current industry transaction projects is constantly increasing!!®l,

10 Typical RPA Ecological Operation

Compared with other software industries, RPA enterprises pay more attention to the
construction of user-oriented ecology!?}l. On the one hand, because the current penetra-
tion rate of RPA is still not high, the construction of ecology is helpful for RPA enter-
prises to promote and advertise externally; on the other hand, because the use of RPA
products has objective thresholds!'), it needs continuous learning to achieve the final
mastery, and if the process of learning and discussion is completed by human, it is
undoubtedly a heavy burden for RPA enterprises®l. The construction of a sound RPA
ecological system can not only realize automatic user learning by providing online doc-
uments, training and other ways, but also establish the stickiness between enterprises
and users, and between users.
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Through the analysis of mainstream enterprises in the RPA industry, it can be found
that common ecological construction and development include: knowledge base, train-
ing certification, online store and other modes*’l.

The first is knowledge base. Knowledge base is the most common and relatively
low-cost ecological construction scheme. RPA enterprises open their product manuals,
notes, development cases and other online documents to their user groups!*®,

The second is training certification. The purpose of training certification is that when
users learn how to use RPA products, they need to have a clear learning path on the one
hand, and on the other hand, they need to be able to test the results of learning. The
online training certification system well meets the demands of users’®>l. Through text
courses and video courses, the use of RPA is comprehensively displayed, which greatly
reduces the learning cost of users and significantly improves the learning effect!3”,
However, the actual role of the training certification system is far more than that. The
premise of training certification is that there is a certain user base, and users are willing
to learn and certification of products®®l. Therefore, the training certification actually
includes brand building and customer recognition of products. This is why Gartner and
other consulting companies will take the training certification users and development
partners of enterprises as an important evaluation content when conducting RPA enter-
prise capacity evaluation.

Compared with the previous ecological construction methods, online stores are more
special. Generally speaking!'?!, the goods provided in the store are components, tem-
plates and processes, and users can choose suitable goods to download or purchase.
From the perspective of RPA enterprises, it is actually an attempt to explore the balance
between ecological construction and product profitability. In this model, RPA enter-
prises play the role of platforms, and charge fees by formulating platform trading rules.
Of course, so far no RPA enterprises have successfully realized the real commerciali-
zation of stores*®], but in the foreseeable future, online trading models will create new
income sources for RPA enterprises.

11  Conclusions

This paper provides an in-depth discussion of the challenges faced in the digital trans-
formation of enterprises and analyses the value and current status of RPA technology
as an example. RPA technology, as a process automation tool, can help enterprises im-
prove efficiency, reduce costs, free up human resources, and promote data service col-
laboration. However, the successful implementation of RPA projects requires the es-
tablishment of a data quality checking mechanism to comprehensively check and verify
data to ensure its accuracy and reliability. In addition, before implementing RPA, de-
tailed process analyses and assessments should be carried out and appropriate processes
should be selected for automation to ensure that the project achieves the desired results.
In the future, with the continuous development of RPA technology, enterprises need to
continuously pay attention to the latest trends and application cases of RPA technology,
and formulate a perfect RPA strategy according to their business needs, so as to pro-
mote the digital transformation and sustainable development of enterprises.
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This paper only discusses the value and application of RPA technology from the

macro level, and has not yet been demonstrated in actual cases!!l. In the future, we will
further carry out analytical research, case studies, field studies, etc. around the RPA
robotics standard systeml], in order to improve the understanding and application of
RPA technology, and to help enterprises better formulate the overall RPA strategy,
firmly grasp the rare opportunity to develop RPA technology?®], and to promote the
digital transformation of the enterprise, and to do a good job of the current business at
the same time, and to continue to carry out innovation and breakthroughs in business,
to keep up with the future development trend of the industry, and to move forward in a
steady and sustainable manner.
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