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Process Automation with RPA – A core technology with limitations
Process automation is an important pillar of companies striving for process excellence and digital transformation.
Especially during the past years, Robotic Process Automation (RPA) emerged as a major technology in this area and
has gained a great deal of attention across various industries. This development was accelerated by the foundation
of different companies, such as UiPath, Automation Anywhere or Blueprism in the early 2000s, which provided lowcode / no-code solutions for automating tasks and processes. This was further accelerated around 2010 by the
emerging marketing term “RPA” and the promising benefits such as significant reduction in error rates, increased
process speed and productivity rates as well as the adherence to compliance standards that come at hand when
implementing RPA.1
RPA itself is defined as the usage of software as “virtual workforce” to interact with applications in a similar way as
the human user conducts the process. It offers automation potential in nearly all corporate functions, ranging from
business optimization to automation of IT processes and efficient data handling. Prominent examples are for instance the extraction of data from received invoices and the further processing in central ERP systems or moving
customer data across disparate systems during billing. In general, RPA is suited for the automation of manual, repetitive and error-prone tasks, which are highly rule-based, require limited exception handling, and use standard readable electronic types of input.
Given the far-reaching consequences of the Covid-19 pandemic for people and the world economy, RPA is likely to
regain its momentum. This technology is perfect for eliminating bottlenecks in processes, such as those now occurring due to physical separation of employees or an increased workload. In companies that are slowly ramping back
up operations, this technology can also help to quickly respond to changing conditions such as a reduced workforce
or increased cost pressure.2
Nevertheless, RPA faces some challenges and limitations as well, either rooted in the technology itself or through a
lack of foresight in the automation strategy and implementation setup:
I.

Process optimization prior automation
In advance to implementing RPA, suitable processes need to be identified and optimized. Usually this requires comprehensive process modeling interviews and process reengineering. If skipped, or not executed
thoroughly, it builds up technical debt that needs to be addresses at a later point in time and results in even
higher efforts.

II.

Stuck in Proof-of-Concept phase
Many companies do not get beyond a Proof-of-Concept (PoC) or pilot project, as there is often no crossdepartmental collaboration or a centralized organizational unit to identify further possible areas of application for process automation.

III.

No real end-to-end automation
Standard RPA is designed for and limited to the automation of standardized tasks that involve the processing of structured or at max semi structured data. Since a majority of processes involve at least one step
of unstructured data processing (e.g. emails), only parts of these processes can be automated by the RPA
technology resulting in automation patchworks and a lower employee / user perception.

IV.

No dynamic response to changes
RPA bots are scripts that rely on rather stable applications with low to now major changes over a certain
timeframe. As soon as there is an update on the application, these bots no longer function properly, resulting in failed processes, incorrect data, and additional effort for bot maintenance. Isolated teams and functions taking ownership of the automated business processes due to a missing governance are even reinforcing this effect.

In summary, successful end-to-end process automation requires additional technologies and a greater foresight in
the automation strategy and setup phase. This is needed, since the expectations placed in RPA - with regard to cost
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savings, reduction of the error rates or enhancement of process stability and speed - are often not achieved, as a
recent study from the International Data Group (IDG) reveals.2 Within this paper we want to outline how complementary technologies such as Process Mining or artificial intelligence and overarching project setups like an Automation Center of Excellence (CoE) support organizations in leveraging the full potential of process automation as
well as how the outlined challenges can be solved in order to achieve the desired benefits.

Leveraging additional automation potential with Hyperautomation
Robotic Process Automation enabled many organizations to explore certain aspects of automation and to get acquainted with the technology. However, as previously outlined, the desired benefits were often not achieved to the
promoted extend and reservations about the technology became widespread. Among other things, this was due to
an overselling of the ROI potential and the mistake that companies aimed rather for single and isolated processes,
which were identified as low hanging fruits. Medium to high complexity processes were often not included from
early on, in turn limiting the development and scalability of this fragmented approach.2
To enable full end-to-end automation for complex processes on an organization wide level, RPA alone is not sufficient. A combination of a wide variety of technologies is needed to orchestrate the automation of whole company
functions - what has been called Hyperautomation. Hyperautomation creates value by enabling speed as well as
flexibility, and thus accomplishes what RPA alone cannot. Gartner has named Hyperautomation as one of the top
strategic technology trends for 2021, defining it as "the application of advanced technologies, including AI and machine learning (ML), to increasingly automate processes and empower people."3
In this context, Hyperautomation not only extends to tools that enable automation, but also refers to the entire
scope of automation from initial assessment towards automation, monitoring and evaluation. For this, the right
combination of different technologies and approaches is of major importance. In addition to RPA, the Hyperautomation approach can consist of a variety of other instruments.

Figure 1: Core Components of Hyperautomation (Source: Ginkgo Research, 2021)

iBPMS
Intelligent Business Process Management Suites (iBPMS) are the enhancement of the classic BPMS and offer advanced capabilities through integrated technologies to better support the automation of end-to-end business processes. iBPMS link and orchestrate people, machines and things (as in Internet of Things) to ensure intelligence and
support for industry and organizational specific processes, to support a greater level of collaboration throughout the
process and provide integration support for middleware and backend technologies in order to go to market more
quickly.
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Process Mining
Process Mining is used to enhance operational efficiency by discovering, mapping and optimizing processes. It aides
in analyzing processes based on the various log data they leave throughout the involved IT systems, making it possible to visualize processes, gain process insights and derive gaps as well as necessary adjustments for optimization to
uncover the full automation potential.
Artificial Intelligence
Artificial Intelligence (AI) encompasses various technologies that can be used for process automation, such as machine learning (ML), natural language processing (NLP), optical character recognition (OCR) or chatbots, among others. Using these technologies, unstructured data in form of speech, text, chat or images can be understood, classified
and extracted. With AI, humans need to intervene significant less, as the identified patterns are used to predict the
subsequent steps. Accordingly, complete processes can also be optimized with the help of this method. For the
training process, suitable training data must be used, and a model created for the use of this data.
Automation Center of Excellence
A Center of Excellence (CoE) provides the structural framework to manage the growth of any automation initiative
within an organization and, most importantly, to sustain the benefits achieved beyond the initial PoC/pilot phase. It
helps to manage the full lifecycle, from developing the business case for an automation opportunity to supporting a
larger automation ecosystem in the enterprise environment.
The outlined technologies and approaches will be elaborated upon in the following sections of this paper. Their role
in supporting and supplementing automation is detailed, along with a description of typical approaches for utilization. Additionally, best practice examples of how Ginkgo applies them in automation projects are presented.

Utilizing iBPMS for automation orchestration
When conceptualizing and planning automation use cases, it is important to clearly define how comprehensive the
automation will be and over which areas it will extend. When the goal is simply to automate repetitive human tasks,
then a fairly simple RPA approach might be sufficient. However, when the automation needs to extend to end-toend business processes and integrate different systems and applications, supplementing technology might be
needed.
One of the foundational supporting technologies for RPA are so-called intelligent Business Process Management
Suites (iBPMS). Through intelligent process management, these tools can make business processes more streamlined and easier to manage for automation efforts. At their core, these tools are BPM software, supplemented by
services such as low-code system integration modules, decision management and different kinds of process analytics. Most of the iBPMS include the entirety or a subset of these functions:
•
•
•
•
•
•
•

Process modeling to visualize and analyze processes
A rules management and process orchestration engine
A repository for process components
Process monitoring and process analytics
User interaction and collaboration possibilities
Connectivity modules to other systems
Management and administration dashboards

When thinking about automation approaches, carried out throughout a multitude of processes and systems, these
tools can be seen as the command center. Through the use of iBPMS, the to-be-automated process can be connected, analyzed and then centrally automated by a single source solution. The iBPMS acts as the technical orchestration platform, steering the process automation through RPA by triggering bots and/or scripts or managing different task lists.9
This way, they serve as the core part of large automation efforts and may even provide direct technical integration
with other applications, platforms, or devices. Additionally, they can further take over the evaluation of results of
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an RPA initiative by utilizing ad-hoc or advanced analytics, often fully integrated into the product. By creating dashboards and monitoring process metrics, the user can quickly analyze, whether the deployed automation approach
had the desired effect on the process under review. Furthermore, most of these tools have the capability to fully
integrate Artificial Intelligence and Machine Learning to optimize process automation even further and fully achieve
process excellence. When it comes to analyzing and visualizing processes with an iBPMS, another technology can be
a valuable addition for automation efforts. This technology is called Process Mining.

Discovering automation potentials through Process Mining
To extend the functionality of an iBPMS and to fully reap the benefits of task-level automation, a deep understanding
of the to-be-automated process is crucial. To fully optimize a process, it has to be clear how the process is actually
performed at the time. Therefore, a structured analysis of the whole process should precede any automation efforts.
For simple tasks with clear boundaries and a small variety of process variances this might be an accessible undertaking. In reality however, these types of processes are scarce. The truth is, that in larger organizations almost all processes carry a factor of uncertainty about how they perform and what actually happens when they are carried out.
Deviation from the process design is the norm and more process variances may evolve, as the human influence starts
to create shortcuts, workarounds, or artificial bottlenecks. More often than not, the meticulously drawn-up process
models captured in process modelling software are outdated almost by the time the process is executed for the first
time.

Figure 2: Process model definitions vs. actual processes (Source: Ginkgo Research, 2021)

For all automation efforts, this adds another layer of complexity. An inefficiently planned or executed process, although fully automated at a task-level, remains inefficient and often ineffective at last. To automate a process, a deep
insight into the actual procedures is therefore needed. Uncovering this information has in the past been mostly done
by interviewing those involved in carrying out the process. This however, has shown to be a very time-consuming
and therefore costly procedure. It further provides a very limited insight, as there is most likely not one employee
that has an end-to-end understanding of the whole process. Lastly, this type of analysis provides a very subjective
and therefore biased view of the process.
To gain a more objective, data-driven view of the as-is processes, an instrument called Process Mining may be used.
Process mining is effectively the analysis of as-is processes based on the various log data they leave throughout the
involved IT systems. Every time a process step, such as the creation of an order, the approval of an invoice or the
recording of a payment is performed, the system which they are performed in create log data. Although most systems provide standardized log data, customization might be needed to make the log analyzable. Then this data,
previously only used for tasks like debugging, holds valuable insights about the performed process when structured
in the correct way. 6
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Figure 3: Process analysis by using event logs (Source: Ginkgo Research, 2021)

With a common identifier (e.g. an order number or any other ID), an activity name (e.g. invoice approved), and a
timestamp, processes can be recreated and visually presented in an as-is process model.6 Not only a past view of a
process is possible. Process mining software also allows for the display of real-time processes, creating a kind of
Digital Process Twin, which in turn can be integrated into the aforementioned iBPMS. Process Mining can be used in
subsequent stages. It can be used for the initial analysis of the process – called discovery – as well as the comparison
to process models in a conformance check and the remodeling, or automation, of the process called enhancement.
The analysis and understanding of a process is an integral part for the enablement of automation efforts. A process
that is ineffective and slow due to reasons outside of the basic task level might remain so even after the automation
efforts. Process mining can support this by complementing the analysis with a data-driven, objective process model.
The supporting function that Process Mining can play to (hyper-)automation efforts becomes apparent, when looking at the different phases of implementation.7
Before the automation project, Process Mining is the right tool to discover the real as-is process and help with a
clearer definition of what needs to be or can be automated. Furthermore, a better understood process ensures that
a more detailed business case can be calculated, reducing the ROI uncertainty around RPA. It further drastically
reduces the time and money spent on analyzing processes and creates a clear and objective process model. It separates the facts about the process, generated by data from subjective views and assumptions and therefore enables
working on the real bottlenecks and inefficiencies.
During the automation project, having a real-time process model enables constant quality assurance for all ongoing
activities. All changes either by the automation efforts or otherwise can be tracked and acted upon if needed.
Through visualization, the process context becomes much more apparent, which in turn leads to a more holistic view
of needed improvements and approaches for automation. It remains as a constant check for ongoing activities.
After the initial automation project, Process Mining may act as a monitoring tool. Through the transparency enabled
by process mining the evaluation and quantification of success has become much easier. By studying real-time process models, the effects of an automation initiative become visible almost in real-time. This also does not end with
the finalization of this initiative. As soon as the data extracting and loading is in place, the amount of effort for
maintaining the mined process models is negligible. As the constant change in processes even after the automation
can lead to new inefficiencies, Process Mining can help in detecting and solving them almost immediately.
In all phases of the automation, Process Mining can be a strong supporting function on the journey towards process
excellence. The value-creating combination of RPA and Process Mining has already made its mark on the RPA market
as more and more companies realize the beneficial approach of a complementary usage of these two technologies.7
This has further led vendors of the respective tools to combine their forces in mergers and partnerships to create
joint platforms for single-source automation efforts. The acquisition of Netherland-based Process Mining company
ProcessGold by RPA giant UiPath in 2019 being the most notable. Another innovation that is becoming more and
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more integrated, is the combination of RPA with another technology whose impact cannot be overstated, Artificial
Intelligence and Machine Learning.

Enabling intelligent process automation using Machine Learning and AI
Technologies such as Robotic Process Automation are highly capable of enabling organizations to automate standardized tasks that exhibit a low level of variation. However, at some step in most modern processes, a more complex
decision or information processing needs to be made. In these cases, machine learning (ML) algorithms and techniques come into play. If RPA would represent human motor skills, machine learning would resemble human cognitive abilities.
Machine learning is the application of artificial intelligence to provide systems the ability to learn and make decisions
without being explicitly programmed to do so. It can for example improve data integrity, add structure to unstructured and semi-structured data sets, enhance business insights, or improve automation execution. Broadly categorized, there are three different ways that machines learn:
Supervised, in which the algorithm is trained on a labeled data set and given desired output values. The goal is to
find specific relationships or structure in the input data that can produce the correct output. Supervised learning is
helpful for projects like classification or regression problems, which ask the algorithm to identify input data as a
member of a specific category or group or which desire the prediction of a continuous value e.g. a potential stock
price.
Unsupervised, in which the algorithm is fed input data with no labels and is not given the desired output values.
Instead, these algorithms independently detect potential patterns and rules within data. The most common algorithms within unsupervised learning are clustering and association, which help to discover e.g. buying behavior in
online shops.
Reinforcement, in which the algorithm is continuously learning and reiterating based on feedback that includes a
reward and penalty structure. The best example of reinforcement learning in RPA is remote desktop automation
robots, also referred to as attended robots, which are trained by human inputs as they work alongside them.4
In a business setting, these analytic techniques can be applied to solve real-life problems. The most prevalent problem types are classification, continuous estimation, clustering, and anomaly detection. Given a training set of data,
the latter helps to determine whether specific inputs are out of the ordinary. Anomaly detection is therefore especially dominant in the sphere of predictive maintenance with cross industry applicability or fraud control within the
financial sector. Classification helps to categorize new inputs as belonging to one of a set of categories.
This may sound trivial but is in fact especially helpful to push process automation stronger towards an end-to-end
level. Classification problems are often related to process steps, in which RPA reaches its limit, and they occur more
often as expected. Two typical examples are the classification of emails and documents, which need to be rooted to
a specific department or IT system depending on their content. A classical RPA solution is not able to derive or classify
the subject of an email or document, if there is not a standardized data field, which represents a 1:1 relationship. In
this case, the robot could for example handover the document to an AI module, which detects, evaluates, and extracts every necessary information needed. Afterwards the AI module hands all information back to the robot to
trigger the topic specific RPA process flow.5
Project example for an RPA and AI technology mix in practice:
With the support of Ginkgo one of the top five international shipping and container transportation companies managed to automate its dispute management process end-to-end using RPA and AI in combination. Originally, dispute
customer emails were processed manually around the world by country specific employees. For the newly set up
process all dispute emails are collected in a centralized inbox, picked up by a robot and hand over to an AI module.
A machine learning algorithm classifies the individual email into one of seventeen dispute types, defines the responsible region and extracts all necessary information for further processing. If successful, the RPA technology picks up
the information and creates a dispute case, including all relevant data and upload of attachments, within the enterprise resource planning (ERP) system and starts the subsequent workflow to solve the dispute. If the AI module
cannot pick up alle necessary information, a manual recheck is triggered by both modules. By leveraging RPA and AI,
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the initially achieved level of automation for that process was at around 50% with a potential of up to 80% once the
AI module is further trained. The remaining 20% show such a high variety that exception handling will still be required.

Figure 4: RPA and AI technology mix in practice (Source: Ginkgo Research, 2021)

As outlined, the use of a combination of technologies can further accelerate a company’s journey towards process
excellence. Following the presented project example, the introduction of RPA and AI in combination enhanced process speed and the degree of automation. However, to further leverage the full (automation) potential of machine
learning in general and the outlined technology mix in particular, an organization should orchestrate and scale its
use case pipeline on an enterprise level with an automation centre of excellence, as outlined in the following chapter.

Scaling automation initiatives by setting up a Center of Excellence
When striving for process excellence, it is not enough to just automate business processes. Building up inhouse
expertise in RPA, Process Mining, iBPMS and AI next to establishing a supporting governing body within the organization is also of major importance. Creating an automation center of excellence (CoE) is one way to achieve these
objectives on a scalable level. An automation CoE provides the structural framework to manage the growth of any
automation initiative within an organization. By that, it holds leadership, expertise, and best practices for a specific
focus area, which vary from technologies and business concepts to particular skills in order to implement automation
use cases more effectively and sustainable.8 Hence, an automation CoE does not exclusively belong to large enterprise, it also provides benefits to smaller companies by preventing from reinventing the wheel every time an automation use case is implemented or buy utilizing limited resources more efficiently through well established best
practices and lean governance structures. But independent of the size of the company, the scope of an automation
CoE should cover the following aspects:
Automation Strategy
An important activity is the development of a strong and enterprise-wide strategy for automation. It provides guidance for further scaling of automation initiatives within the organization by defining whether priorities lie on cost
reduction, efficiency increase or the improvement of customer experience, what business functions or processes
should be targeted, or which tools and technologies are to be utilized.
Automation Governance
The CoE is also responsible for providing an effective governance, which defines, among other things, the strategic
guidelines for the implementation of automation use cases, unifies procedures and standards, ensures sustainable
knowledge management, and creates acceptance, in departments with direct impact (e.g. Finance or Procurement)
but also managing alignments with other involved business functions (e.g. Legal or Workers Council).
Automation Delivery
The third crucial responsibility is the automation delivery, which covers the identification of automation potential,
its prioritization, implementation and further operation. In this context, the CoE also provides a plan on how to
manage changes that result from automation.
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When setting up a Center of Excellence, there are different governance models to be considered, depending on
where the automation expertise shall be concentrated within the organization. Usually one distinguishes between
the three different models divisional, centralized and federated.
-

The Divisional model considers multiple CoEs within an organization, providing frameworks and expertise
depending on the business function.
The Centralized model concentrates the automation expertise at one single CoE within the organization
serving all business functions.
The Federated model provides a framework through the central CoE but allows different business units to
adapt to it and build their own function specific solutions to better fulfill specific automation requirements.

Figure 5: CoE Models (Source: Ginkgo Research, 2021)

The approach most commonly used in practice is the centralized model. The centralization of the automation team
means that a bigger part of the time and effort can be invested in developing best practices and methodologies.
Furthermore, the centralized CoE is based upon a single team using a defined set of software solutions, which means
there is little effort to train and implement best practices and learn how to address specific problems. Centralization
means as well that priorities can still be set and balanced throughout the organization. This also has the advantage
that the use of resources can be optimally planned, thus maximizing utilization or avoiding bottlenecks.
Before starting to scale any automation initiative or setting up an automation Center of Excellence, we at Ginkgo see
several prerequisites that must be met to ensure its sustainable success. First of all, and probably the most important
aspect, top management and key stakeholders are well aligned on the strategic importance of automation. This
means that automation and the CoE needs to be a priority not only for single business and IT employees but is also
supported through the clear stance taken by management on this topic. Second, there is an identified automation
leader and a respective team comprised of business and IT employees, who demonstrate a high level of commitment
for automation and can transport it into the organization. For the setup of the team it is required that roles and
responsibilities are clearly defined and that training and upskilling of team members is considered in advance. That
ensures that automation technologies such as RPA or AI are well understood, first capabilities to use these technologies operationally exist and how benefits ranging from cost savings to improved service quality or revenue growth
can be achieved within the organization. If all factors can be met or are managed thoroughly, an automation CoE
will be an accelerator for a company’s digital transformation and a foundation for any journey towards process excellence.
Project example for an Automation Center of Excellence Setup in practice:
For one of its clients of the Transport & Logistics industries Ginkgo supported the setup of a full-size Center of Excellence for RPA and parallel AI/ML work streams. The overall objective of this CoE was the realization of savings >10
million Dollar as part of the client’s digitalization and automation strategy. With the support of Ginkgo a near shore
Center of Excellence, several regional satellites to automate region-specific processes and an offshore operations
center were set up. Within this setup all relevant processes ranging from portfolio management towards concept
definition, development, testing and operation as well as over 10 new roles and responsibilities and corresponding
templates for administrating the automation process were defined.
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Figure 6: Illustrative setup for an Automation Center of Excellence (Source: Ginkgo Research, 2021)

After successful setup, the entire team started right away without delay and delivered more than 20 use cases within
the first 6 months. Furthermore, a use case portfolio was established that ensures the focus on the automation of
value-driving and business critical processes. With this setup the client was capable of gaining high acceptance on a
global level for its automation initiative by leveraging a faster time-to-market for any automation use case through
monitoring and steering local developers along strong quality gates.

A possible journey to Hyperautomation
Introducing Robotic Process Automation as a standalone solution has shown to be insufficient in boosting process
automation of companies to an end-to-end level. Instead, a combination of technology and organization is needed
to orchestrate the automation of whole company functions and fully reap the benefits that automation can offer.
The move towards integrating single-source solutions for Hyperautomation can also be noticed on market side.
Leading RPA vendors, such as UiPath, Blue Prism, or Automation Anywhere are expanding their technology portfolio
and moving from solution provider to platform provider in a bid to deliver single source Hyperautomation to their
customers. Meanwhile vendors of software, supplementary for automation, are also moving hastily towards integrating other technologies on their platforms. Process Mining giant Celonis introducing their intelligent business
cloud featuring AI and machine learning capabilities, being the most notable move in that regard. In the future, it
can be expected that even more vendor consolidation and technology convergence will take place, making it easier
for companies to fully integrate Hyperautomation approaches from a single source. While on the technical solution
side, the possibilities for company-wide end-to-end approaches become more attainable, companies need to be
even clearer on how they will pursue the journey to Hyperautomation within their organization.
Companies therefore need to objectively analyze their maturity level and determine where exactly they are on the
automation journey. When a company is newly venturing into automation territory, a first RPA feasibility assessment
is often the best starting point. Selecting the right processes to automate will be important for the success of the
first task-level automation. Complexity, volume, level of standardization and employee involvement are good parameters for choosing a feasible process. The smaller and simpler the process, the more likely initial success will be.
To avoid false expectations about the complexity involved, it also holds true that the overall goal of automating full
functions or end-to-end processes should always be part of the consideration moving forward. This approach often
leads fluidly into the next phase whenever a suitable vendor is selected. Through the help of the technical integrator,
feasibility assessment results can be checked and challenged. When having decided on a first process, a thorough
process analysis becomes crucial for the following automation efforts. Utilizing Process Mining at this stage ensures
clear insights into the process and enables the possibility to optimize the process prior automation and in turn effectively achieve the desired benefits through automation. When an initial proof of concept has been successfully
completed, a funneling concept for use cases has in the past shown to be an effective way of scaling RPA to other
areas and processes. Hereby, the use of iBPMs (or similar functionalities often found in full-fledged RPA solutions)
may streamline the technical orchestration of all ongoing initiatives. Technical platforms not only simplify end-toend automation but also enable further use of Machine Learning and AI capabilities to build a more dynamic and
responsive automation approach. The analytics functionalities further enable transparency about generated value
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or uncover possible complications. To fully reap the benefits of automation however, the organizational orchestration is just as important as the technological. To fully scale the automation company-wide, an automation center of
excellence will always have to be the goal. It is only when making automation a part of their digital strategy and their
organization, that companies can reap the desired benefits of creating business value through process excellence.
For this, a strong integration of IT and business is needed. Only when they work closely aligned, success will be
ensured.
For over ten years, Ginkgo has been able to do exactly that. In numerous projects, we have been supporting our
clients in bringing technology and business together to create value for their customers. Additionally, we have created a competence cluster around automation which includes the business as well as the technology side. Our competencies entail RPA feasibility assessments, automation strategy creation, use case ideation and automation governance just as much as the deep insights into different technologies surrounding Hyperautomation and its current
innovations. We also understand how to effectively combine these technologies and enhance automation with innovative AI/ML or NLP solutions. If you need support in getting started, defining a comprehensive strategy, onboarding additional technologies, or effectively scaling operations, we would love to assist you on your journey to Hyperautomation and process excellence.
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