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Abstract: Like many service industries, the financial industry is largely characterized
by administrative and back-office processes and distinguished by a broad systems
landscape with a high proportion of legacy systems. Missing interfaces between in-
formation systems, user interfaces, or web applications often require many manual
activities. As banks are often functionally organized into traditional departments, a
process-oriented organizational structure is rarely in place. The financial industry
therefore offers enormous potential for the use of robotic process automation (RPA)
and the raising of potential benefits such as process-related cost savings, time reduc-
tions, and quality improvements.

The aim of this chapter is to describe the tremendous opportunities that the use of
RPA technology offers to the financial industry and to explain how these opportunities
can be realized. Therefore, we start by explaining the challenges that progressive dig-
italization poses to the industry and how RPA, but also more advanced technologies
(that work not only rule-based but also define own rules), such as artificial intelli-
gence, can help to overcome them. As well as providing an overview of the various
applications of RPA in the financial industry, we also provide a comprehensive case
study of a relevant practical application.

Keywords: Robotic process automation, RPA applications, process automation, finan-
cial industry

14.1 Introduction
In financial institutions, they are on the daily agenda of many employees: time con-
suming processes that are completely rule-based and that follow rigid patterns. These
processes keep them away from other, often more important activities. Maintaining
data, checking, and entering systems using long lists and bridging non-existent tech-
nical interfaces by manual transfer work: in financial institutions, these activities are
mostly found in the back office, but also in IT or controlling (management account-
ing) and financial accounting. Automating such activities creates opportunities for
other, more complex tasks. But automation – here, the execution of repetitive tasks
by software robots (Ivancic et al., 2019) – is not always done as easily and quickly as
is sometimes propagated. Often, the costs of automation by creating interfaces and
(re)programming the applications exceed their possible benefits or are simply techni-
cally not feasible. There is an alternative: robotic process automation (RPA) – the use
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of software for automated handling of digital processes. RPA is still a quite emerging
technology, and it is currently receiving enormous attention, especially in the finan-
cial sector (e. g., Kumar, 2018 and Smeets et al., 2019).

The following part of the chapter places RPA in the sector focus of the financial
industry. The chapter begins by briefly explaining the individual challenges that the
digitization of the financial industry involves. It then shows to what extent RPA can
make a valuable contribution to overcoming possible hurdles on the way to becom-
ing a digital financial institution. The potential contribution of RPA is illustrated in
more detail using three different categories of use cases. These are those in which RPA
supports employees, replaces them, or enables completely newprocesses or even new
businessmodels. A final, comprehensive example clearly illustrates howRPAcanhelp
to overcome departmental boundaries and digitize service processes end-to-end.

The example used is a case study from 2019/2020, which describes the end-to-end
digitalization and automation of a customer-oriented process in a German securities
institution. The case study is supplemented by numerous experiences of the authors
from several years of strategic and operational consulting of financial institutions in
their application of RPA and similar technologies.

14.2 Digitalization: a challenge for the financial
industry

The term digitalization can mean two things (Alt and Puschmann, 2016): First, digi-
talization refers to a technical transformation of originally analogue data (text, image,
sound, etc.) into a form that can be processed by IT. Secondly, digitalization canmean
a social transformation. This refers to the increasing integration of IT in all areas of
life and the resulting changes in habits or processes of daily life. Both aspects have
an impact on the financial industry. In the following, the latter understanding of dig-
italization is relevant. In the further course of the chapter, however, when it comes to
analyzing the transformation of analogue to digital data, the former understanding
becomes relevant.

Digitalization creates major challenges for the financial sector.1 Customers de-
mand digital information exchange, communication, and product deals. Banks and
financial service providers are therefore required to provide their products and ser-
vices digitally. This leads to a transformation of such processes from analogue to dig-
ital, the “digital transformation.” But it often lacks an actual transformation. Rather,

1 Alt and Puschmann (2016) provide a good overview of the potential, but also the challenges of dig-
italization for the financial industry.
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business processes that have been tried and tested in the field are reproduced dig-
itally, without considering the differences between a digital and an analogue pro-
cess (more on this in the further course). This regularly leads to unclear and ineffi-
cient processes. They are often only partially digitalized and are provided with me-
dia breaks. An actual end-to-end digitalization – a process that starts and ends with
digital input without analogue interruptions – is missing, as the following example
shows.

A bank enables its customers to take out a liability insurance policy online – all
digital – a typical commission business with which banks generate commission
earnings outside the asset and liability business. For this purpose, the bankplaces
advertisements on its own homepage. A direct link to the product offer is miss-
ing in the advertisement. Instead, it refers to the menu item to be selected. Once
there, customers will find a wide variety of insurance packages, some with mod-
ular components that can be selected. As soon as the customers have made their
decision, they enter their own data in an online mask and finally receive a confir-
mation that the data have been saved and forwarded. These data are now initially
stored temporarily until a clerk in the bank’s back office retrieves and prints them
– after information by e-mail. With the help of the printout, he or she records the
data in various systems. If individual data do not match, he or she creates a letter
to the respective customer to request the remaining data or data that need to be
corrected. If he or she receives the data a few days to weeks later, he or she creates
the insurance policy in the system and sends all documents to the new customers
(Smeets et al., 2019).

The example can be transferred to other areas and products, for example consumer
credits or savings accounts. It shows the weak points of this digitalization attempt:
– The process is not planned from the customer’s side, otherwise a direct jump to

product completion would be possible.
– The variety of possible product variations makes it almost impossible to close a

deal without prior comprehensive consultation – an example of digitalizing a sta-
tionary process without redesigning and adapting it accordingly – in other words,
transforming it.

– The subsequent steps and the printing and recapture of data show the break be-
tween digital and no longer digital process flow. There is no end-to-end digitaliza-
tion.

However, a digitalization according to our understanding would be possible with
some adjustments, as the following continuation of the example shows.

The bank first revises the process by replanning it from the customer’s side and
eliminating obstacles and detours. The online product offering is reduced signifi-
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cantly after analyses show thatmore than80%of customerswho take out policies
online choose a certain basic variant of liability insurance. All other combinations
are chosen only very rarely. In the future, only two basic variants can be taken out
online. For more specific variants, in the future there will again be stationary (or
evenmedia) advice frombank employees. Once customers have entered their data
online, these could ideally be transferred directly into the legal database of all the
necessary systems (Smeets et al., 2019).

From the customer’s perspective, the process is fundamentally changed. The cus-
tomer now finds a digital process that is so simple that they can find their way around
on their own. However, a complete digitalization of the process has still not been
achieved. As before, customer data are still processed by bank employees – manually
– which still leads to unnecessary effort and costs. So, we must distinguish: digital-
ization of a process from the customer’s point of view differs from digitalization from
the point of view of the institute. While the former is achieved primarily through pro-
cess adjustments, the latter requires technological adjustments. One technological
alternative for taking the second step is RPA.

14.3 RPA in the financial industry

14.3.1 Our definition of RPA

In a first step, we need a suitable definition of RPA. We define it as follows (Smeets
et al., 2019): RPA or the term “robot” does not mean a physical machine, but rather in-
stallable software. It supports people in carrying out their digitally executed activities
and processes as a kind of virtual assistant. In most cases, processes can be auto-
mated with RPA when they are rule-based and structured. RPA communicates with
other applications and systems, controls them, and transfers or manipulates data.
This requires little or no intervention in existing IT architectures since RPA usually
uses the user interface to operate the automated applications. There is no need for
interfering with program code or for using interfaces to the automated applications.
The software robots canwork both on the desktops of employees and in a kind of dark
processing – on servers, for example.

Unlike other authors (e. g., Ranerup and Henriksen, 2019), we explicitly distin-
guish RPA from artificial intelligence (AI), since RPA does not use any independent
learning or the like, which in turn is key part of the definition of AI (see, e. g., Jarrahi,
2018, Kolbjørnsrud et al., 2017 or Mahroof, 2019). This precise differentiation enables
us to regard AI as a complementary technology to process automation, which in our
opinion promotes a clear distinction between those technologies in the automation
environment that often require extensive explanation.
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14.3.2 Goals of RPA

In a second step, it is useful to examine the different objectives that a financial insti-
tution can pursue with the use of the technology. There are at least four categories
of potential that RPA has in store for the financial industry: cost savings, quality im-
provements, time reduction, and the other potentials that can often be derived from
the first three (Smeets et al., 2019).

Cost savings
One of the most relevant arguments for process automation is the cost savings that
can be achieved. These are often possible because employees can use their capacities
for other activities if robots take over repetitive processes or process parts from them.
This results in a reduction of the bound full-time equivalents (FTE) for the respective
process. It should be noted that automation by RPAdoes not necessarilymean that the
staff previously involved in process execution are released and no costs are incurred
for them. Rather, the purpose of RPA is to free them from repetitive, time consuming
processes, so that there is thenmore capacity available for value adding activities. The
magnitude of the potential cost savings of RPA varies and depends on the process (its
complexity and many other factors), the application area, and the industry. Cost sav-
ings range from 25% (e. g., Ostrowicz, 2018 and Watson and Wright, 2017) up to 90%
(Smeets et al., 2019). The focus is in the range of approximately 30% and 60–70%
(e. g., Willcocks and Lacity, 2016; Willcocks et al., 2017 and Tucci, 2015). The orders of
magnitude also differ depending on the cost factors included. License costs, mainte-
nance costs, and more should be considered, which unfortunately is not always the
case. Based on the authors’ many years of practical experience with RPAs, an order of
magnitude of approximately 25% cost saving compared to the current process using
RPA technology appears to be a realistic value for financial industry.

Quality
Of course, the basic principle is always that the quality of a work result should be
as high as possible. However, the quality objective is not always explicitly stated as
a strategic goal and is often assumed to be more of a given. Nevertheless, such an
increase in quality in process handling can also be a strategic goal for an RPA applica-
tion. Human process handling, especially with frequent, repetitive activities, is prone
to errors. However, process handling by RPA bots is not – if correctly developed and
tested. Unsystematic errors – errors that occur randomly, for example caused by hu-
mans – are excluded by RPA. The only risk that remains is that of systematic errors,
which should not be neglected. Incorrect programming that is not noticed until the
RPA rollout canquickly lead to large volumesof false process results. This canbe coun-
teracted with appropriate tests, which are also required by supervisory authorities in
the financial industry for software development (in Germany, e. g., BaFin, 2018).
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Time reduction
Time reduction can be the third explicit goal of automation with RPA. It goes hand in
hand with cost savings, as the following usually applies: Process costs are reduced
through shorter processing times. Nevertheless, time savings can also be an advan-
tage and can be considered an independent strategic goal. Especially in processes in
which the (external) customer is directly or indirectly involved, an increase in speed
can generate competitive advantages and improve customer satisfaction. This does
not only apply to external customers, for example customers of the organization. In-
ternal areas involved in or triggering processes are also considered customers and, as
recipients of the services of another area, also often have the expectation of a high
process speed.2 Here, RPA contributes significantly to an increase in process speed
(Willcocks and Lacity, 2016).

If the objective is “time reduction,” the following things are important and should
be considered: The speed of the robot depends largely on the underlying process. If
this was prepared and optimized accordingly before automation (“process streamlin-
ing”), a bot can usually work faster. In the same way, the quality of the process devel-
opment (i. e., the RPA code) influences its speed. Reaction times of automated systems
cannot be influenced. Since the robot works on the surface (the graphical user inter-
face [GUI]), it is completely dependent on the speed of these applications.

Further potentials
In addition to the above-mentioned potential benefits, RPA offers the financial indus-
try further exciting opportunities. One is to use the technology to reduce compliance
and similar risks. Two options are conceivable here. First, once an RPA artifact has
been developed in accordancewith the specifications and protected against modifica-
tion, it cannot be modified unintentionally or unnoticed. Misuse is thus significantly
restricted. In addition, every step and every system input by the bot is documented,
both within the target applications and in RPA’s own documentation. This means that
all actions are fully verifiable by third parties, for example auditors (Willcocks and
Lacity, 2016). The same applies to operational risks, for example those that lie out-
side the actual business activity. These are, for example, human errors, system errors,
or errors within internal processes. Operational risks are a significant risk category,
especially in the financial sector (Kaiser and Köhne, 2007). The discussed significant
increase in process quality when using RPA reduces potential operational risks. Sec-
ond, it is possible to carry out significantly more testing with RPA than with humans.
Standardized test routines or evenpreparatory activities such as the gathering of infor-
mation, which is particularly necessary in the audit areas, can be automated quickly
and easily with RPA.

2 This is not always given. It depends on the customers’ targets. If a customer outweighs quality over
time, this statement might not be sufficient.
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In practice, a high level of workload for the IT department can regularly be ob-
served. In particular, this is the case when the bank has a heterogeneous system
landscape with many applications and legacy systems. RPA can also provide support
here by offering an alternative to build interfaces between these applications and
systems.

RPA provides further potential for the financial industry by reducing the time-to-
market for placing new products or setting up new processes, by standardized collec-
tion and evaluation of information, and much more.

14.3.3 Main areas for the application of RPA in the financial
industry

Experience shows that processes suitable for RPA can be found in almost all areas of
a financial institution. Regarding the above definition, however, those areas appear
to be most suitable in which processes can be found that are exclusively digital and
rule-based. These are the following (Smeets et al., 2019):
– Back-office: The department of a bank in which customer data are managed and

contracts are created or maintained. Here, many employees regularly carry out
structured, rule-based processes.

– Finance (for example accounting): The department usually prepares a variety of
reports and analyses, checks invoices, makes transfers, etc., not always, but in
many cases, rule-based and recurring work steps.

– IT: In IT, structuredprocesses (and thusRPAuse cases) are foundprimarily around
user and authorizationmanagement or incident handling – in other words, wher-
ever a standardized approach is taken.

– Human resources: The department also takes care of many issues where human
interaction is necessary and useful, but especially in payroll accounting, high-
volume and standardized work processes can be found repeatedly.

The individual assessments vary. For example, a study by the Information Services
Group (ISG) assumes that IT will be the area most affected by automation in the com-
ing years (Otto and Longo, 2017). Other studies differ, for example one conducted
by PWC in 2017 among several dozen professionals in the United States. According
to this study, the highest potential is offered by the back-office areas, with well over
80% agreement. This is followed by the areas of finance and IT. In the areas of com-
pliance, legal, risk control, and human resources, only minor potential for RPAs is
assumed (approximately 5% agreement). The same applies to sales. Ostrowicz (2018)
also confirms the applicability in back-office, risk management, accounting, and
HR.

Why are especially these units suitable? Wherever data are available in a digi-
tal format and are processed digitally, the use of RPAs is a viable option. If the de-
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gree of standardization of a process area is now added as a criterion, it becomes clear
why the process areas of the back office and, for example, accounting are particu-
larly suitable for RPA. It is precisely here that most of the processes are standard-
ized, rule-based, and based on digitalized data. The typical sales areas, on the other
hand, are less suitable for automation (which can be implemented at least with lit-
tle effort) according to the understanding of RPA used here. Here, existing processes
often must be sub-divided into individual sub-processes, some of which can then be
automated. In the sales area, the use of desktop RPA is also quite conceivable (Almato,
2020).

14.3.4 RPA as a first step towards overcoming some of the
obstacles to digitalization

We follow the example from Section 14.2. For the customer, the process shown in the
example appears completely digital, since the interaction occurs completely online.
The customer selects his favorite product from a digital offer. He or she then concludes
the contract online. He or she does not need to interact with an employee or perform
any other manual activities. This is different from the bank’s point of view. Although
the offer is made available in a digital format, it is far from certain that the customer’s
order to conclude the product can be processed digitally without media and process
breaks.Up tonow, this is still processedmanually, for example in the core banking sys-
tem. For the true end-to-end digitalization of the process, the technical process view
must therefore also be considered, in particular, the transfer of online input masks to
the legally leading systems.

Usually, this requires technical interfaces that enable data transfer from system
A to system B. However, this would require an enormous amount of IT implementa-
tion work, as new interfaces would have to be developed, tested, provided, andmain-
tained. RPA offers an alternative, as the continued example shows.

Back to the online process with still existing system breaks andmanual activities: In the future, a
bot will take over the data entered by the customer and transfer them to all necessary systems –
without paper printouts, without errors, and much faster than before. Instead of letters to cus-
tomers, e-mails will be sent. Since the entry mask for customers was previously optimized and
nowcontainsmandatory fields andplausibility checks, thenumber of queries is reduced to amin-
imum. Only the final dispatch of the insurance policy is still done by a dispatch service provider.
RPA thus manages to process a large proportion of cases automatically in the future. Human in-
teraction will only be necessary in exceptional cases (Smeets et al., 2019).

The example shows how an end-to-end digitalization and thus digital (partial) trans-
formation can be achieved with few changes. RPA enables an enormous reduction of
effort compared to large IT-technical changes. The adaptations can be implemented
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much faster so that a short time-to-market is ensured, and increasingly shorter change
cycles can be calmly faced. Murdoch (2018) even calls RPA a digital disruptor. This
means that RPA canmodify existing processes in such away that they are not returned
to their original state over time.

14.3.5 RPA, related technologies, and their interaction regarding
the financial industry

RPA can now often be the method of choice for digitalizing processes. The condition
for this is that the respective process or activity fulfils certain basic requirements. For
example, an RPA bot can only start working when digital data input is available in
a structured format (e. g., Willcocks and Lacity, 2016). In the above example, this is
the case when the data entered by the customer are made in a structured online input
mask and then transferred to theRPAbot. If, on the other hand, the customerwrites an
e-mail with an order for product completion, this is unstructured digital input. RPA –
in our definition, thus, not able to dealwith unstructured data – cannot handle this. In
such cases, complementary technologies can augment. In the case outlined, for exam-
ple, an AI component is conceivable. With the help of a correspondingly large amount
of training data (which can be seen as a major obstacle towards implementing such a
component), the AI component generates a kind of own experiential knowledge. Af-
ter some time, it is able to recognize and derive rules and thus structure unstructured
data (Davenport, 2019).

It becomes even more challenging when customer orders are not only received
unstructured, but also non-digital, for example, when orders are sent by letter. This
can also be remedied, for example by using optical character recognition (OCR) tech-
nology. OCR allows scanned documents to be converted into a machine-readable for-
mat. The common RPA software already has interfaces to OCR applications or has in-
tegrated them.

When it comes to digitalization, such a process line should be ruled out from the
outset and, ideally, shouldnot occur nowadays. But there are still examples in practice
where exactly such data flows exist. In banks this is regularly the case when for exam-
ple garnishments and alike are received. These are often still sent by mail, so they
must first be digitalized.3 Since not all forms look the same, there are also unstruc-
tured data that must be structured as in the example above. Figure 1 shows a process
line combining RPAwith OCR and AI.We are also going to discuss this interplay in the
case example in Section 14.5.

3 At this point digitalization means the technical transformation of analogue data.
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Figure 1: Digitalized and automated workflow (Smeets et al., 2019).

14.4 A selection of sector-specific RPA use cases in
the financial industry

14.4.1 Possible roles of RPA

The roles that RPA can play are of great relevance for the classification of different
use cases of the technology. Therefore, the following section explains different roles
of RPA in the financial industry. The classical role of RPA is that of a digital assistant.
It is assumed that the software robot supports humans in carrying out their tasks. The
easiest way to imagine this is a desktop RPA that can be started by the employee on
demand and takes care of delivery tasks.

Another role ofRPA is that of a substitute for humans.Here, RPAcarries out certain
activities or individual tasks autonomously and independently of humans. The main
difference to the first case is the independent starting of the robot. While in the first
case the human triggers the robot, for example, it gives it a start and end signal, in
the second case the robot is started by technical triggers. Alternatively, flow charts or
similar can be stored to control the robot.

In both cases above it is assumed that RPA is used to automate existing processes.
This is usually the case, especially at the beginning of an organization’s RPA journey.
Here, simple and rule-based processes are used and automated in a first step. But RPA
can do more. Once RPA has been established in the in-house process management
toolbox, it offers opportunities to set up new processes at a high speed and in some-
times new ways. If new market demands are placed on products or the legal frame-
work changes, new processes may often be necessary or give sense from a sales and
business perspective. Up to now, these could often only be put together from many
manual activities, as technical adjustments were relatively too expensive or took too
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long. RPAnowoffers the possibility to set upnewprocesses quickly andflexibly – even
if technical interfaces and other tools are not available.

In summary, RPA can therefore play three roles:
1. RPA as a support to humans in the execution of existing processes;
2. RPA as a replacement for humans in the execution of existing processes;
3. RPA as an opportunity to establish new business models or processes.

The following sections provide use cases for all three roles. Some of the examples can
be found in Smeets et al. (2019). Importantly, all examples shown below refer to the
exclusive use of RPA. If the above-mentioned complementary technologies like OCR
and AI could be used, this is explicitly mentioned.

14.4.2 RPA applications to support humans in performing
existing tasks

Provision of rule reporting
A bank’s controlling department, which is organizationally assigned to overall bank
management, creates daily and weekly reports for which various sources of informa-
tion are used. In addition to in-house databases, the content of various web sites to
which no interfaces can be created is also accessed, for example, statistical data or
balance sheet data of other companies. All contents and data are condensed in a struc-
tured form and made available to the management of the bank in a layout that is al-
ways the same. In order to relieve the employees of these routine activities, an automa-
tion with RPA is introduced. The bots merge the information as far as possible and
make it available to the employees of the controlling department. They then perform
quality assurance, carry out final steps, and provide the final report: an example of
the largely smooth interaction betweenman andmachine. Due to the later inspection
by humans, this is a cooperation. If the RPA results are of sufficient quality, it is even
conceivable that humans could be completely replaced by robots in expansion stages.

Trading
Traders continuously monitor price thresholds to make changes to stop or limit prices
or to execute buy and sell orderswhen the threshold is breached. To relieve themof the
ongoing observation of prices and relevant market information, bots provide support
for some of the activities. The bots monitor the prices in the institute’s trading system
as well as information on relevant web sites and send e-mails to the traders based on
pre-defined patterns andwhen certain events occur. Once again, the advantage of RPA
lies in the integration of different data sources. While trading systems today already
have a wide range of functions, the integration of additional sources can generate a
competitive advantage.
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14.4.3 RPA applications to substitute human activities

Processing large amounts of data
A large securities institution regularly receives large amounts of data, which often
have to be entered manually into further systems, for example, large volumes of se-
curities orders for retail customers. The data are received as a CSV file and transferred
manually to the core banking system. Direct processing is not yet possible. RPA can
help here and transfer the data in each case – an RPA task that can be implemented
with little effort.

Customization of customer data
A securities institutionmanages a highnumber of customer securities accounts. Using
a variety of interfaces – digital and analogue– the institute receives up to several thou-
sand change orders for customer data every day. After minor process adjustments, the
digitally incoming data are further processed by bots, validated, and imported into
various applications or databases – including the adjustment of the legally leading
data sets. Even if the process does not achieve complete automation, a large propor-
tion of all incoming orders can still be processed automatically. The additional use
of an upstream OCR component could be considered, so that RPA can also process
analogous incoming orders on forms.

Auditing of securities settlements and other book entries
In the same institute, several employees work daily on the reconciliation of securi-
ties transactions across different applications. Individual transactions are entered in
in-house applications and transferred to spreadsheet programs for reconciliation. Vi-
sual checks and comparisons are carried out at the same time. This work can be fully
automated. In particular, the transfer of data between systems and checking data for
consistency or pre-defined values and thresholds are among the core capabilities of
RPA.

Authorization management and IT
Every time an employee is hired, changes department, changes competence, or leaves
the company, the IT department of an institute is required to grant, change, or delete
various authorizations. In many cases, these are similar “authorization packages,”
especially in the case of new hires or employees leaving the company. In all other
cases, too, the steps tobe takenare largely identical. An ideal application forRPA.With
the help of RPA, all authorizations can be processed in all necessary applications, so
that human intervention is only required for basic specifications such as the master
data or the areas of competence to be assigned. Everything else, the “hard work” that
is often perceived as annoying, is carried out by bots.
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Resetting of passwords
Another example from the area of authorization management is the resetting of pass-
words, a use case that occurs daily in large quantities. Sometimes only small changes
are required to make such processes automatable – for example, the implementation
of a simple ticket system instead of a password hotline. Resetting passwords is just
one example of the potential of RPA in IT. In principle, RPA can automate entire ticket
systems and, in some cases, even answer first-level support queries independently
(Beardmore, 2017). RPA is also suitable for monitoring servers or complex job chains,
which is highly relevant for the IT areas of the financial industry.

Invoice processing
As a rule, incoming invoices are not posted immediately. Before the invoice amount is
transferred, the correctness and legality of the invoice is usually checked. If all data
are available in digital form, the entire process can be automated. If the data are avail-
able in an (as yet) unstructured form, an OCR component must also be connected up-
stream to make the data editable by RPA. Alternatively, initial cognitive components
are already being used here, for example to recognize relevant information in unstruc-
tured texts. AIMultiple (2019) represents such a process by integrating cognitive com-
ponents. The savings achieved here – without further explanation of the reference
value used – are estimated at 67 FTE and thus at about $4 million. At the same time,
the processing time decreases from 6–8 minutes to about 30 seconds.

RPA in one-time scenarios
In most cases, the use of RPAs is aimed at the permanent automation of processes,
i. e. the use of the technology in daily business. This need not always be the case. RPA
can also be an attractive option for one-off applications. Let us give an example of
data migration. A large bank transfers the accounts of a smaller subsidiary to its own
core banking system. For various reasons, the migration cannot be carried out using
technical interfaces. An alternative is the manual entry of hundreds of thousands of
data records. This would take a long time and manual entry errors could not be ruled
out, if not expected. Therefore, RPA was chosen as an alternative solution. Here, too,
an interface description is first created, and a mapping is carried out. This is followed
by extensive tests and a smooth data migration with robots.

14.4.4 RPA for innovation of new processes or even business
models

Digital product terminations
In the future, a bank would like to offer its customers the possibility of concluding
individual products and services online, such as an online current account. The data
recorded digitally by the customer could be transferred to a service provider, which
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– after a plausibility check – transfers the data by manual entry into the bank’s core
banking system. This solution already exists for some other activities. For a new prod-
uct or process, however, it does not seem tomake sense. The alternative creation of an
interface that would enable a direct transfer of the data entered by the customer into
the core banking system is not possible in the short term, and initially not desired.
Instead, however, an RPA solution can be developed that enables both plausibility
checks and data transfer. In this way, an actual end-to-end digitalization of the pro-
cess is achieved. Furthermore, the processing time and thus the costs of the individual
process are low.

Compliance
The compliance unit monitors and checks various processes and other activities, just
like other controlling bodies of the institutions. It can only carry out the control ac-
tivities to the extent that it has resources – for example employees. The use of RPA
can create additional capacity here. This enables the establishment of additional test
routines. The bots are particularly suitable for routines that would mean repetitive
and non-complex activities for the employees, where the susceptibility to errors in
the control is particularly high.

14.5 Case study from the financial industry: how
RPA helps to overcome departmental
boundaries and to digitalize a service process
end-to-end

14.5.1 Status quo: one organization, three departments, three
separated processes

The following case study analyzes a process automated in 2020.4 Actually, it is initially
about three processes, which have been combined into one at the end. The example
shows impressively the possibilities for increasing efficiency that RPA can offer and
how the technology can interact with other, related, but still advanced technologies.
At the same time, it also becomes clear that it is rarely sensible to automate an existing
process without first carrying out a thorough process analysis and subsequent reengi-
neering. The scope of the latter varies from process to process and can, in extreme
cases, lead to a completely new process being set up.

4 The case study is largely taken from practice. It is mostly a process that was automated in the year
2020. In some parts, necessary adjustments were made for didactic reasons.
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The three processes considered here take place in a German securities institution.
One of its core tasks is the management of securities accounts for retail customers.
The securities institute has already been using the RPA technology for about 3 years.
Around 60 processes have so far been automated and controlled by robots. The in-
stitute is supported in the implementation of new RPA processes by an external
consulting firm that performs process analysis and RPA development. The processes
discussed here were identified as automatable in an investigation to exploit efficiency
improvement potentials around customer support. The original process flow is as
follows.

A large proportion of the customers contact the bank during the year and ask it to
prepare duplicates for statements of securities accounts, tax certificates, and the like.
There are various ways for the customer to do this. Firstly, the customers call the call
center and order the documents in a personal conversationwith employees. Secondly,
customers send letters, faxes, or e-mails which are read by employees and processed
accordingly. Thirdly, the customers forward the order to the securities institution via
their house banks. The latter orders also reach the bank via e-mail. In all three ways,
employees are in contact with the customers or at least process the customer enquiry.
Processing in the call center involves entering customer data and enquiries in an Excel
list.

After the customer enquiry has been received by an employee in the first process,
a second employee in the back-office creates the customer documentsmanually in the
subsequent, second process. In doing so, he or she follows a kind of batch processing.
The larger the batch, the longer the processing takes – no concrete deadlines have
been agreed. An order is entered in the relevant system for this purpose. This is fol-
lowed by an archiving process. In addition, documentation is made in another Excel
list. This Excel list is passed on to a third employee.

This third employee, again in a different department, debits the fees correspond-
ing to the respective customer order from the customer’s securities account. Subse-
quently, archiving takes place here as well. The documents themselves have already
been printed by an external service provider after the second process has been com-
pleted and sent to the customer centrally. Figure 2 shows the processes.

Figure 2: Initial process.
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The processes and their interaction in their current state show numerous problems
and – derived from them – potential for improvement:
1. Input channels:

a. There are too many different input channels.
b. Not all input channels are suitable for modern processes, for example, the in-

put channel fax; here, non-digital and unstructured data are delivered. The
processing can either be done by humans or – with enormous effort – by ma-
chines.

2. Process flow:
a. With at least three employees involved, the number of process participants is

too high.
b. Waiting times result in long process throughput times. All in all, the process

therefore takes too long– on the one hand fromabusinessmanagement point
of view and on the other hand from the customer’s perspective.

c. Not all process steps appear relevant and necessary. For example, the neces-
sity of documentation in an Excel list for statistical purposesmust be strongly
questioned.

3. Systems used:
a. In addition to the input systems, data are recorded in Excel tables, a CRM sys-

tem, portfolio management, a booking system, and archiving software. There
are also other systems on the printing and dispatch side. All in all, there are
clearly too many systems.

b. There are almost no interfaces between the systems used. The only exceptions
are securities accountmanagement and the archiving system.Work steps can-
not therefore be automated or parallelized.

4. General: A long process duration results from the interaction of the above factors.
This has a negative effect on process costs and employee and customer satisfac-
tion.

Perhaps even more problem areas can be listed, but these are already numerous and
offer extensive potential for improvement. All in all, the initial situation offers a non-
digital process. This is of great relevance in terms of costs and in terms of external
impact on the institute’s customers.

14.5.2 Stage 1: Process reengineering and overcoming
departmental boundaries

Digitalization andautomation seem tobepossible in principle. In a first step, however,
an intensive process improvement is necessary. This is done in four steps, along the
points listed above. Importantly, in contrast to classical process optimization projects,
it must be considered that digitalization should be carried out with automation soft-
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ware, namely, RPA. The characteristics and requirements of such a technology should
therefore ideally be considered in the process redesign right from the start. A fur-
ther requirement for process optimization in this case is to overcome the department-
specific “silos.” Up to now, there have been three individual processes, each of which
is specific to a department. The objective is to develop a cross-departmental end-to-
end process.

Step 1: Reduction of the number of input channels and digitalization
The number of input channels is reduced. Faxes and letterswill no longer be accepted.
It is nowonly possible to place anorder via e-mail, call the call center, or use the online
input mask. This is a first important success. There is no longer any analogue input
data; all data are received digitally – even if still unstructured. It can justifiably be
argued here that the restriction of input channels could be perceived by customers as
a restriction rather than an added value. However, a trade-off must be made between
customer satisfaction and technical feasibility/efficiency. Here, the latter prevails, as
it can be assumed that customer satisfaction will not suffer significantly from this
limitation.

Step 2: Optimization of the process flow
All unnecessary process steps are eliminated, e. g., the collection of “statistical” data
in an Excel spreadsheet. For this purpose, it is checked which process steps or infor-
mation stores are necessary from a business point of view and which are not. In addi-
tion to banking requirements, the financial industry hasmany other complex require-
ments. These are, for example, high demands on data protection and confidentiality
of data. Auditing and compliancemonitor data storage and use, especially in the case
of the sensitive handling of customer tax data. In addition, process responsibility is
shifted to the first of the three departments involved – the call center. Although further
processing is carried out in one step, which is to be assigned to the back-office, this
is to be automated in the future. A back-office employee is therefore no longer neces-
sary in the target picture. The full process responsibility is therefore transferred to the
call center or the respective employees there. Time savings are already achieved by
shifting the work steps forward and executing them from one source.

Step 3: Adding interfaces and removing systems
Wherever possible and feasible with little effort, system-side interfaces are created.
Systems that are not necessary are eliminated from the process flow, such as the Ex-
cel application from step 2.5 In some cases, information that must be entered in the
individual systems can also be reduced.

5 We hereby assume that all process links are known and the procedure of eliminating systems does
not lead to risks.
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Step 4: Prepared process
Taken together, the changes achieved so far already result in a significant reduction
of the process throughput time. Long waiting times – especially noticed by customers
– are eliminated and the requested documents are made available more quickly than
before. The process is nowprepared and optimized for automation regarding business
and technical requirements. Thus, an optimized, but still manual process is available.

14.5.3 Stage 2: Adding RPA bots
The next step is to use RPA technology. In the case study considered here, the bank
is already a user of the technology. The software is available and installed, and the
architecture – consisting of a central control unit, design components for the RPA en-
gineers, and executing bots – is set up. In addition, sufficient resources are available
to develop and test the future RPAprocess. The project team’s approach follows a stan-
dardized procedure, which is shown in Figure 3.

Figure 3: RPA implementation approach.

After selecting the process, the process analysis was carried out. The process was then
optimized so that the development of the RPA process can now begin. The develop-
ment follows an agile approach and takes place in so-called sprints. As soon as the
required quality of the software development has been achieved and the developer
tests have been completed, the user acceptance test (UAT) by the department follows.
If this is successful, the RPA process can be transferred to productive operation.

Special requirements for the development process must be observed regularly
when using a replication server in banks. In the financial industry in Germany, for
example, BAIT (BaFin, 2018) makes demands on the software development process.
Separation of functions and separate system environmentsmust be considered. Many
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banks use standardized software development procedures and documentation,which
should also be taken into account by RPA. At this point, it can be critically discussed
whether RPA development can be counted as software development in the classical
sense or whether it is rather a pure configuration of already developed software. This
discussion will not be held here; in case of doubt, the treatment as classical software
is the more secure variant (regarding audits and the like).

Figure 4 shows where RPA is used in the known process. The sales order is still re-
ceived by call center employees. This is because although the orders are largely placed
digitally – if not by telephone – the data are still unstructured. However, RPA needs
structured data as input to be able to work with it. The call center employees there-
fore enter all customer orders in a prepared table. This table is located on a central
drive. The corresponding customer names with securities account number and con-
crete order, for example, the creation of a new tax return, are collected here through-
out the day. At the end of the day, an RPA bot automatically starts reading the data
entered during the day. It transfers these data to all relevant systems, searches for the
necessary documents, and issues the corresponding shipping orders to the shipping
service provider. The robot then opens the booking systemanddebits the customer ac-
counts with the corresponding charges. A receipt is then produced and subsequently
archived. In the example, RPA replaces the human being. Human processing is there-
fore only necessary at the beginning of the process, to create the two necessary pre-
requisites for processing with RPA: digital and structured data.

Figure 4: Process with integration of RPA.

14.5.4 Stage 3: Integration of machine learning

Much has already been achieved so far. Most of the process is automatedwith RPA and
takes place in a dark processing environment. What is still missing is the automated
processing of customer inquiries. Telephone orders are excluded at this point; these
will continue to be received and answered by “real” employees. Since faxes and letters
are no longer accepted, the e-mail channel remains. As alreadymentioned, e-mails are
digital, but unstructured input. RPA cannot deal with this as there are no clear rules.
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AI can provide a solution. In themeantime, approaches aroundmachine learning
have beendevelopedwhich, after sufficient “training,” can recognize specific patterns
in unstructured data (Davenport, 2019). Using these patterns, the data or incoming
orders can be classified and – metaphorically speaking – fed into a respective input
channel. The RPA bot is developed in such a way that it receives a concrete rule for
each input channel and can process the data accordingly. Hereby complete process
automation is achieved. However, this is opposed by a rather high preparation effort.
The machine learning component, or better, the machine learning algorithm, usually
requires several thousand data sets to “learn.” In this case, people must evaluate the
classification of the algorithm– for example decidingwhether the algorithmwas right
or wrong. A correspondingly large amount of time is required for this. The interaction
of AI (machine learning) and RPA is shown in Figure 5.

Figure 5: Process with integration of RPA and AI.

14.5.5 Interim summary and outlook

The case study shows three essential triggers to turn a complex and analogue process
into a lean, digital, and automated one:
1. For successful automation with RPA, a preparatory process analysis and adapta-

tion is almost always useful – especially if not only individual tasks but “real”
processes are automated.

2. Even minor process adjustments sometimes have a big lever. With just a few
changes, data input can often be made available digitally and in a structured
form, making it editable with RPA.

3. Machine learning can be a useful supplement to turn a partially automated pro-
cess into a fully automated one. However, this requires a great deal of preparation,
so cost and benefit must be carefully weighed against each other.

The process offers further potential. For example, the input channel could become
more standardized in the next step. If an online input mask were to bemade available
for customers and affiliated banks, structured data input would be available right at
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the start of the process, not unstructured (e-mail) as is currently the case. This would
also make the machine learning component obsolete. If technical interfaces can be
created between the data entry mask and the processing system, the need for an RPA
solution could even be eliminated for part of the process.

14.6 Summary
Although a broad study is lacking, various minor studies and surveys indicate that
there is a gap between existing and used potential of RPAs in the global financial in-
dustry. In the financial industry, but also in other industries, RPA can play different
roles. It can facilitate the work for human employees, it can completely take over their
tasks, or the technology can be used to develop new business opportunities. RPA pro-
cesses can be found in all areas of banks and insurers, with the focus on the back-
office, finance, and IT. As the case example shows, the transition to a digital process
is not always difficult and can sometimes be done with little effort. It becomes under-
standable that AI can be a useful addition to RPA and can lift the process from partial
to full automation.

What is still missing is a more in-depth scientific investigation of the most di-
verse open questions concerning RPA.Which processes are actually best suited?What
are relevant success factors? How does RPA interact with other, related technologies?
What influences the acceptance of RPA by employees? And there aremanymore ques-
tions. Individual case studies are available, but comprehensive studies based on sci-
entific principles are not known to us so far and, therefore, offer great potential for
further research.
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