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This bachelor’s thesis examines the benefits and challenges of implementing Robotic 

Process Automation (RPA) in administrative and information-processing business 

processes. The research comprises a theoretical literature review and a practical case study 

conducted for Ahlstrom, a global manufacturer of fiber-based specialty materials. The 

objective of this study is to determine the technical and organizational benefits and 

challenges associated with implementing  RPA. The case study addresses the challenge of 

automating the process of Certificate of Analysis (CoA) data extraction from PDF files that 

come via email. The case study presents a proof-of-concept RPA solution developed using 

Microsoft Power Automate to automatically extract data and transfer it to Excel for later 

analysis. 

The results indicate that RPA offers significant advantages like increased speed, improved 

accuracy, cost savings, and the ability to operate around the clock without fatigue. The 

practical implementation successfully demonstrated the feasibility of automating the 

extraction of data from email attachments, providing the case company with improved 

visibility into raw material quality trends. However, the study also identified critical 

challenges, particularly technical fragility and the dependency on stable operating 

environments. Specific testing revealed that even minor environmental variables can cause 

significant data errors if not properly managed. 

The thesis concludes that while RPA is a valuable tool for eliminating mundane tasks, 

ensuring successful implementation requires rigorous process selection, testing, and 

governance. Future developments in hyperautomation and artificial intelligence are expected 

to mitigate current limitations regarding flexibility and the handling of unstructured data.
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Tämä kandidaatintyö tarkastelee robottiprosessiautomaation (RPA) käyttöönoton hyötyjä ja 

haasteita hallinnollisissa ja tietojenkäsittelyprosesseissa. Tutkimus koostuu teoreettisesta 

kirjallisuuskatsauksesta ja käytännön tapaustutkimuksesta, joka toteutettiin kuitupohjaisia 

erikoismateriaaleja valmistavalle Ahlstromille. Tutkimuksen tavoitteena on selvittää RPAn 

käyttöönottoon liittyvät tekniset ja organisatoriset hyödyt sekä haasteet. Tapaustutkimus 

ratkaisee haasteen, joka liittyy analyysitodistusten (CoA) tietojen poiminnan 

automatisointiin sähköpostitse saapuvista PDF-tiedostoista. Työssä esitellään Microsoft 

Power Automate -alustalla kehitetty proof-of-concept-ratkaisu, joka poimii tiedot 

automaattisesti ja siirtää ne Exceliin myöhempää analysointia varten. 

Tulokset osoittavat, että RPA tarjoaa merkittäviä etuja, kuten lisääntyneen nopeuden, 

parantuneen tarkkuuden, kustannussäästöt sekä kyvyn toimia vuorokauden ympäri 

väsymättä. Käytännön toteutus osoitti onnistuneesti, että tietojen poiminta sähköpostin 

liitetiedostoista on mahdollista automatisoida, mikä parantaa kohdeyrityksen näkyvyyttä 

raaka-aineiden laatutrendeihin. Tutkimus tunnisti kuitenkin myös kriittisiä haasteita, 

erityisesti teknisen haavoittuvuuden ja riippuvuuden vakaasta toimintaympäristöstä. Testaus 

paljasti, että ilman asianmukaista hallintaa jopa pienet ympäristömuuttujat voivat aiheuttaa 

merkittäviä virheitä datassa. 

Työn johtopäätöksenä on, että vaikka RPA on arvokas työkalu rutiinitehtävien poistamiseen, 

onnistunut käyttöönotto vaatii tiukkaa prosessivalintaa, testausta ja hallintoa. 

Hyperautomaation ja tekoälyn tulevan kehityksen odotetaan lieventävän nykyisiä 

joustavuuteen ja jäsentymättömän datan käsittelyyn liittyviä rajoituksia.
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1 Introduction 

The modern business environment is characterized by a relentless drive for efficiency, where 

the ability to process information rapidly and accurately determines competitive advantage. 

As organizations these days face bigger volumes of data and pressure for faster operational 

outcomes, this subject becomes critically important. Traditional methods of manual data 

handling are no longer sustainable, and they are too resource-intensive, prone to human 

error, and slow. (Asatiani & Penttinen 2016) 

1.1 Background and Motivation 

This thesis focuses on the implementation of Robotic Process Automation (RPA) within 

administrative and information-processing workflows. Automation, and more specifically 

RPA, offers a solution by assigning repetitive, rule-based tasks to software robots that can 

operate continuously without fatigue. The current economic climate highlights the relevance 

of this study, as businesses must optimize costs and improve scalability to survive. 

Understanding the practical benefits and challenges of RPA, and acknowledging them, is 

essential for successful digital transformation and helps companies transition from simple 

mechanical automation to complex digital ecosystems. 

1.2 Previous Research 

A strong foundation for understanding the role of RPA in enterprise efficiency has been 

established with previous research. Willcocks et al. (2015) have defined RPA as a 

"lightweight" information technology that sits on top of existing systems, interacting with 

user interfaces just as a human would. Studies have extensively shown that with proper 

implementation, major cost savings can be achieved, as software bots can perform routine 

work at a fraction of the cost of human employees while also significantly reducing error 

rates. Research by Sobczak and others has also highlighted that RPA has a positive impact 

on employee satisfaction, as workers are liberated from mundane chores to focus on higher-

value tasks (Sobczak 2022). However, the literature also presents the other side of challenges 
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and risks. Studies by Eulerich and various industry reports indicate that a significant 

percentage of early RPA initiatives fail due to poor governance, technical fragility, and a 

lack of understanding regarding which processes are suitable for automation. The consensus 

in prior research is that while the technology is powerful, its successful implementation 

requires a strategic approach that balances technical capability with organizational change 

management. 

1.3 Research Gap and Justification 

Despite the breadth of general research on RPA, there remains a gap in its application in 

specialized manufacturing quality control processes. Earlier RPA research predominantly 

focused on financial and human resources applications, and earlier research on document 

processing did not focus on RPA. This leaves the complexities of incorporating RPA into 

technical document processing in administrative processes less explored. Specifically, the 

challenges of extracting data from semi-structured documents, such as Certificates of 

Analysis in the raw material supply chain, have not been sufficiently addressed in 

automation. This thesis is justified by the need to bridge this gap, offering empirical evidence 

on how RPA can be used to solve the specific problem of undetectable quality drift, where 

material values fluctuate within acceptable ranges but go unnoticed due to manual data 

limitations. By examining data extraction in a real-world setting, this study aims to provide 

actionable insights for manufacturing organizations seeking to enhance their quality 

management systems through automation. 

1.4 Research Questions and Methodology 

To facilitate this analysis, it is necessary to define the central concepts. Automation refers to 

the use of technology to execute tasks without human intervention. Robotic Process 

Automation (RPA) is a specific subset of automation that performs rule-based processes 

with software "bots" that mimic human interactions with digital systems. Information 

Processing involves the manipulation, analysis, and transfer of data. These concepts connect 

directly to the research questions: 
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What technical and organizational benefits and challenges arise when implementing robotic 

process automation? 

With the help of recognizing the benefits and challenges, the secondary supporting research 

question can be answered: 

How can the successful implementation of an RPA solution be ensured? 

The research problem focuses on the inability of current manual methods to detect quality 

trends, leading to potential production instability. Consequently, the research questions 

address the extent to which RPA can improve accuracy and speed, the technical hurdles 

encountered during implementation, and the organizational implications of deploying such 

tools. The thesis is structured to first review the theoretical literature, then present a practical 

case study at Ahlstrom, and finally discuss the results and future possibilities of the solution. 

By using a structured literature review with a practical case example, theoretical 

understanding and practical insight are combined. The primary research method is a 

literature-based review that is structured as a narrative and partly systematic review, and 

focuses on peer-reviewed journal articles and conference papers. In addition to academic 

literature, practical implementation insights are used to complement the theoretical 

discussion through industry reports and studies. The theoretical findings are complemented 

by a case study for Ahlstrom, which is a manufacturing company in the specialty materials 

industry. The case study focuses on the development of a proof-of-concept RPA solution. 

The solution uses Microsoft Power Automate to automate the extraction of Certificate of 

Analysis (CoA) data from PDF files received via email. The case study aims to demonstrate 

how the identified benefits and challenges of RPA can affect implementation in a practical 

context.  
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2 Robotic Process Automation in the Business Environment 

This section presents automation as a term, where automation can and should be used, and 

how to use it. The section focuses more specifically on Robotic Process Automation in 

administrative and information-processing business processes, i.e., the supporting back-

office workflows, supply chain support activities, quality management processes, and other 

office/transactional tasks. The section covers the benefits and disadvantages of automation 

and RPA in the business environment and the future of automation.  

2.1 Definition and Historical Background 

People are instinctively lazy, and it is in human nature to get everything done with the least 

amount of work. This can be achieved by automating processes. For over a hundred years, 

companies have strived to systematically automate human processes by analyzing, 

routinizing, and measuring so organizations can operate more efficiently (Lacity & 

Willcocks 2016, 2). Automation is a large concept that, in the business and manufacturing 

environment, in simple terms, means automating a process. In broad terms, automation in 

the administrative context means carrying out tasks using machines or software without 

human effort. Automation is a device that works independently, without continuous input 

from an operator (Groover 2013). Automation can be programmable or mechanical. 

Programmable automation works and ensures proper execution based on feedback loops and 

designed rules via a static set of software commands. Automation tasks can be either semi-

automated, meaning they require human oversight and control for portions of the task, or 

fully automated. Automation is often defined as the machine agent execution of a function 

that was previously done by a human. (Committee on Human-System Integration Research 

Topics for the 711th Human Performance Wing of the Air Force Research Laboratory et al. 

2022).  

In today's world, automation focus has shifted from mechanical to digital automation in 

modern organizations. As Vu et al. (2023) note, historically, automation was mainly focused 

on automating physical labor, but the focus has shifted, and currently, automation efforts are 

mainly focused on digital automation targeting work related to the interaction between 
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humans and computers. This work automation in digital form is often called business process 

automation (Vu et al. 2023). In practice, business processes automation means using 

software systems to handle information-intensive tasks that were once done by hand (Vu et 

al. 2023). These include data entry, invoice handling, and record keeping. Workflow 

management systems or workflow engines enable computerized modelling, automation, and 

coordination of an entire business process by controlling the movement of data, work, and 

decisions between human and computer systems (van der Aalst & Hee 2001). Meaning that 

enterprise software and workflow engines automate sequences of clerical tasks and 

coordinate processes across systems. This also highlights that rather than simply automating 

single tasks, automation initiatives often rely on information systems to manage and organize 

workflow execution. 

Research in Automation emphasizes Quality in the technical sense, as in Quality Control, 

which includes efficiency, productivity, and reliability (Goldberg 2012). This shows that 

research in automation treats quality as not subjective, but something measurable and 

repeatable. This means that the goal is to design processes so that every execution produces 

the same correct result. This highlights the attractiveness of automation for tasks that demand 

consistency. Bots do not vary their performance from day to day as humans do. 

2.2 Worker Perspective and Process Automation 

From a worker's perspective, automation means a machine executing tasks humans cannot 

perform as reliably or accurately as machines or do not wish to perform (Vu et al. 2023). Vu 

et al. (2025) define process automation as giving at least one task or one link between tasks 

to a machine. For example, information systems and workflow platforms take over processes 

by executing one or more tasks from a process in software. In practice, control flow is often 

automated with robotic process automation, workflow systems, or enterprise systems (Vu et 

al. 2025). This means the implementation of software tools in the office and administrative 

processes. The tools come in a variety of forms, like simple tools such as calculators and 

complex systems such as artificial intelligence and machine learning (Vu et al. 2025). This 

shows the diversity and continuity from basic digital aids to advanced automated analytics. 
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2.3 Robotic Process Automation 

Robotic Process Automation (RPA) is a common form of business automation. Despite its 

name, Robotic Process Automation has nothing to do with robots, even though it is 

frequently associated with a physical robot automating production processes (Harrast 2020; 

Siderska 2020). Over time, robots that automated production steps have evolved to automate 

business processes  (Kirchmer  &  Franz  2019). The name contains three key terms: robot 

implies a software that imitates human activities, process is a series of steps that make up a 

meaningful activity, and automation is a process performed by a robot without human 

intervention (Kocsi et al. 2020).  

RPA uses software bots to mimic user interactions on computer systems. An RPA is a 

purpose-designed software that emulates specific human interactions with computer systems 

to perform tasks set by specific rules, for example, with Enterprise Resource Planning 

systems. RPA imitates a worker with different systems like Enterprise Resource Planning 

(ERP) (Willcocks et al. 2015). Enterprise Resource Planning (ERP) systems are described 

as integrated software solutions that coordinate and manage an organization’s core business 

processes across departments such as finance, production, logistics, and human resources 

(Klaus, Rosemann & Gable 2000). Moffitt et. al. (2018) define RPA as a preconfigured 

software instance that uses business rules and predefined activity choreography to complete 

the autonomous execution of processes, transactions, and tasks. RPA tools create virtual 

workers that can click, type, and navigate applications just like a person. CIO Council (2020) 

defines RPA tools as software programs designed to interact with existing applications and 

automate routine rules-based tasks by mimicking user interactions (CIO Council 2020). In 

other words, RPA bots log into legacy applications, copy and paste data, click buttons, and 

follow workflows.  

RPA differs from traditional automation in a couple of key ways. Aguirre & Rodriguez 

(2017) and Willcocks et al. (2015) state that what distinguishes RPA from traditional 

automation is that it can be built on existing user interfaces rather than having to create and 

develop new, expensive infrastructure at the back end of a system. Studies note that RPA 

solutions reduce the burden of repetitive, simple tasks on employees, and have the potential 

to save time, improve accuracy and productivity, and free workers to focus on more 
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meaningful and analytical work. RPA can be applied whenever rule-based data processing 

tasks consume the organization's resources.  

Current research shows the popularity of RPA as a digital technology that accelerates 

business processes and improves efficiency in organizations (E-Fatima et al. 2023). The 

RPA market is dominated, with big companies like UiPath, Automation Anywhere, and Blue 

Prism offering robust cloud-based platforms that have features like AI-driven document 

recognition and enterprise integration, offering much more in terms of features than simple 

macros. Vu et al. (2023) conclude that the aim of RPA is to fully automate human-performed 

tasks using bots. RPA represents a subset of digital automation focusing on clerical software 

tasks.  

2.4 Automation in Information Processing 

Automation in information processing specifically refers to letting machines or bots handle 

data and reasoning tasks. Vu et al. (2025) describe information processing automation as 

processing large data volumes to identify patterns that are difficult to detect manually. This 

can be done, e.g., by automatic reasoning, data analysis, calculation, or natural language 

processes (Vu et al. 2025). This contrasts with simpler presentation or mechanical tasks. 

Information processing automation in office administration often means using software 

robots to handle tasks such as extracting data from forms, reconciling accounts, and 

compiling reports (Sadiku et al. 2025). An example in finance is RPA bots automating 

reconciliation and financial reporting by collecting data from several systems and generating 

accurate reports for stakeholders (Sadiku et al. 2025). RPA can also extract data from 

handwritten documents. This is a major advantage in industries like the medical industry, 

where handwritten documents are still prevalent. RPA bots can digitize and extract data from 

structured or semi-structured handwritten documents and save the results into databases for 

later analysis (Gal-Nadasan et al. 2023).  

Other related forms of automation include: decision automation, where expert systems or 

decision support tools are used to provide recommendations based on data analysis and 

decision rules to assist humans in making complex decisions, and information presentation 

automation, where dashboards or reports are generated to present real-time insights into 

operational performance or sales figures to users (Vu et al. 2025). These examples illustrate 
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that administrative automation goes beyond pushing buttons in a factory. Administrative 

automation includes any digital tool that processes or generates information in place of 

human labor. 

2.5 Automation Across Industries 

Automation in different forms can be seen everywhere in the business environment. It is not 

limited by industry or culture. Goldberg (2012) gives just a few examples of how automation 

can be seen in many industries today. Automation can be seen in Manufacturing, Healthcare, 

Security, Transportation, Agriculture, Construction, Energy, and many other areas 

(Goldberg 2012). Everest Group conducted a survey of 72 companies around the world, 

including countries from Southeast Asia, Europe, and North America. The survey showed 

that 98% of the companies that answered had invested in RPA in some way, which is a very 

high number. This shows that automation has a major role in economies worldwide. 

Goldberg (2012) states that Automation has a larger impact on the world economy than 

Robotics. 

Goldberg (2012) notes that Automation research emphasizes efficiency, productivity, 

quality, and reliability, focusing on systems that operate autonomously, often in structured 

environments over extended periods, and on the explicit structuring of such environments. 

This effectively describes the aim of automation to increase efficiency, productivity, quality, 

and reliability in business processes. These are quantitative indicators that can be measured, 

rather than qualitative measurements, which are harder to measure. This showcases that 

automation works better in simpler, clearly defined tasks, and not in complicated situations, 

which require deep analysis and problem-solving and do not have a clear-cut answer. 

Modern automation in an administrative setting means replacing tasks once done by clerks 

with letting machines and software carry out information-processing and workflow tasks. 

Administrative automation takes digital forms as RPA bots, workflow engines, and 

enterprise systems that perform processes with minimal human interaction. The systems can 

range from simple rule-following scripts to advanced AI components serving the theoretical 

function of changing the control of information and decision flows from humans to 

computational tools and bots. 
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2.6 Future of Automation 

While looking for potential paths in the future of automation, Hyperautomation came up 

time and time again and proved to be an interesting and promising path for the future of 

automation. Hyperautomation is the movement toward intelligent, end-to-end automation of 

entire workflows. It is the next evolutionary step beyond traditional rule-based RPA 

(Madakam 2022). Hyperautomation combines AI technologies like machine learning, 

natural language processing, and computer vision with automation tools like RPA, process 

mining, and business process management systems (BPMS) (Aguirre & Rodriguez 2017; 

Haleem et al. 2021).  It aims to further decrease the amount of human involvement needed 

in processes compared to traditional automation by creating self-learning and self-

optimizing processes in organizations (Moffitt et al. 2018; Davenport & Kalakota 2019; Ng 

et al. 2021). This advancement promises the human role to transform from the operator of 

repetitive work to the designer and governor of adaptive systems, and frees cognitive human 

labour that organizations can now apply elsewhere. 

Hyperautomation excels compared to traditional automation in the scope of what can be 

automated. Incorporating AI in its decision-making allows automation systems to handle 

unstructured data and uncertain conditions (Siderska et al. 2023). This unlocks automation 

of complex, decision-intensive tasks, containing multiple systems and crossing 

organizational boundaries. Haleem et al. (2021) describe that hyper automation enhances 

procedure efficiency, speed, and error-free execution. Davenport & Westerman (2018) 

describe Hyperautomation as a strategic necessity for organizations that want to remain 

competitive. It gives organizations agility and innovation capabilities, and resilience, which 

are needed in today's evolving competitive markets.  
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3 Benefits of Administrative Automation 

This section covers the benefits of Administrative and Information-Processing Automation, 

and more specifically, Robotic Process Automation. The benefits are divided into five 

groups: cost and time benefits, accuracy, quality, and compliance benefits, speed and volume 

benefits, implementation benefits, and human benefits. 

3.1 Cost and Time Benefits 

Numerous tangible benefits can be achieved through the automation of back-office and 

information-processing tasks. These can be automated with Robotic Process Automation 

(RPA) and related workflow tools. Operational efficiency and cost savings can be improved 

significantly with automation. Software bots can execute routine processes much faster than 

humans and can operate continuously without breaks around the clock, which boosts 

throughput while reducing labor costs (Fung 2014; Syed et al. 2020; Durão & Palma dos 

Reis 2024). Anagnoste (2017) notes that studies have shown that RPA can cut data entry 

costs by up to 70% and perform roughly at 30% of the costs of a full-time employee by 

working around the clock. This already shows how multifaceted the benefits of RPA are to 

businesses. RPA can bring substantial time and money savings to organizations by handling 

high-volume repetitive work. Brzezinski (2022) notes that with RPA, operating expenses 

can be cut, and the need to hire additional staff can be reduced. Li & Manolescu 2020 discuss 

how efficiency gains from RPA directly translate into cost optimization. RPA can be thought 

of as a digital workforce that is available whenever you need it. Anagnoste (2017) points out 

that automated solutions can work 24/7 at a fraction of the cost of a human with the same 

output. This allows companies to scale their operations with greater proportions than the 

increasing costs. Essentially, they can do more with less.  

Another benefit of RPA is the reusability of the software robots and their modules (Schlegel 

et al. 2024). This means that once you have built an automation bot, it can be used and 

adopted for other processes. The company does not always have to start from scratch when 

finding a solution for another process. This allows for substantial cost and time savings with 

the sharing and repurposing of automation routines. Schlegel et al. (2024) point out that by 
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utilizing reusable modules, automation programs can be used by different business units with 

minimal development effort. 

3.2 Improving Accuracy, Quality, and Compliance 

Another core benefit of office process automation is the improvement in work outputs. 

Accuracy, quality, and compliance can be improved with automation. Lahtinen et al. (2023) 

and Hyun et al. (2021) discuss that with bots’ ability to follow rules exactly, errors in 

processes like data entry and customer service operations can be reduced. Bots are especially 

effective in reducing the number of errors in tasks that are repetitive but also require 

accuracy, since they do not get tired and lose their concentration like humans, and make 

mistakes like skipped steps and unnecessary deviations due to fatigue, oversight, or laziness. 

For example, in financial operations, RPA has proved effective. RPA has been used to 

automate invoice handling and data reconciliation, reducing errors and leading to more 

consistent results than manual processing (Hyun et al. 2021). Companies ensure higher data 

quality by eliminating typos, transposition errors, and calculation mistakes.  

Companies' compliance with regulations is also strengthened with automated processes, 

leaving detailed logs, making it easier to show adherence to standards and business rules. 

Improved process transparency and traceability of an RPA can increase data security and 

regulatory compliance (Fung 2014). RPA has also been shown to lower the risk of 

unauthorized data access and improve data governance, which achieves higher compliance 

with data regulations via transparency and traceability of workflows (Fung 2014). The ability 

to trust that the tasks are completed the same way every time is extremely valuable in high-

risk and highly regulated industries like healthcare and finance, where small mistakes can 

have huge impacts and risk lives. Automation guarantees that every task, like document 

handling, is done exactly according to defined rules, which increases reliability. If the 

specified rules do not have mistakes or oversights, the correct outcome of the automation 

can be guaranteed.  
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3.3 Driver of Speed and Volume Growth 

Automation leads to increases in speed and scalability in business processes. Automated 

tasks can be executed much faster than with manual labor, once the automation for a task is 

set up. Automation also allows for increases in volumes to occur much more quickly and 

easily than with manual labor. With manual labor, a company can work employees overtime, 

but working overtime has its limitations. If a company wants to increase volumes even 

further, it has to hire new employees, which is a slow and complicated process with many 

complications. Faberman (2014) stated that the reason why hiring new employees is slow 

and difficult is that open jobs take time to fill, and suitable candidates are often hard to find. 

These frictions in hiring new employees make it harder for companies to grow fast, even if 

they want to (Faberman 2014). This makes hiring new employees a difficult way to increase 

volume.  

Scalability is valuable in sectors that experience periodic spikes in workload, such as the 

volume of documents. In seasonal industries, the amount of work can change significantly. 

For example, supply chain operators may face peaks in the number of orders with seasonal 

surges, like in the winter time for warmer clothes. The high changes in workload can be 

easily managed with RPA bots without the complications involved with recruiting and 

training temporary employees, provided specific requirements are met. Tayab & Li (2024) 

note that studies have shown that RPA allows for immediate scaling of processes to meet 

shifting business needs without major disruptions or delays.  

Another benefit of automation tools is that they can respond to inputs much faster than 

humans; for example, receiving and sending emails and extracting data from them can 

happen in seconds, regardless of the time of day. With this responsiveness, internal 

efficiency and external service quality are improved, as customers receive quicker and more 

reliable outcomes. Tayab & Li (2024) note that a major benefit of RPA is the improvement 

in customer satisfaction since, with faster processes and fewer errors, more reliable and 

timely services for end-users can be achieved. Happier customers and stronger relationships 

can be built with the help of RPA, speeding up tasks, minimizing errors, and even enabling 

more personalized services (Tayab & Li 2024). 
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3.4 Fast and Accessible Automation Tool 

Compared to traditional large information technology (IT) projects, RPA-driven automation 

is relatively easy to implement and use. RPA development environments provide intuitive 

user interfaces that foster usability and rapid implementation of software robots (Hofmann 

et al. 2020). Users build software robots by arranging a sequence of configurable modules 

and control-flow operators to create a choreography according to business rules (Aguirre and 

Rodriguez 2017; Lacity and Willcocks 2016). Because these platforms use visual, drag-and-

drop-based workflow designers rather than traditional code, they lower the technical barrier 

to automation. This means normal employees can participate in process design, not just IT 

specialists. It also speeds up deployment because changing a workflow means repositioning 

modules rather than rewriting code. As a result, companies can train business analysts or 

process owners who cannot program to create and maintain automation workflows (Osman 

2019). Businesses benefit from this because it reduces their reliance on large software 

development cycles and expensive outside programmers. This low-code solution allows 

business units to deploy automation on their own, utilizing their deep knowledge of the 

process. Hofmann et al. (2020) note that RPA solutions are often not managed by the IT 

department, but by the business departments that are directly affected by the process’s 

automation.  

The agility and responsiveness of implementing RPA are major incentives for companies. 

Camo et al. (2021) point out that the lightweight, non-invasive technology of RPAs enables 

fast results and return on investment (ROI) by being able to often be introduced in a matter 

of weeks rather than months or years. In one analysis, rather than the typical months or years 

required to implement traditional IT systems, RPA solutions were found to take as little as 

2-4 weeks to implement, thanks to their ability to be built on top of existing systems without 

heavy customization (Asatiani & Penttinen 2016). This makes it easier for employees to 

understand how the RPA operates, which promotes clarity. This also allows the company to 

easily revert back to the old way of manually doing the process in case the RPA fails, e.g., 

due to changes in the process. The ability to implement solutions quickly allows the company 

to see process improvements rapidly. Agility is greatly improved as process owners can 

directly design and adjust their automated workflows accordingly. This allows for fine-

tuning and extending automation whenever requirements change, ensuring that processes 
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keep up with business demands more easily. The reusability of RPA further amplifies the 

benefit of its easy implementation compared to traditional IT solutions. As Hofmann et al. 

(2020) note, RPA processes are not limited to one business, but process owners can reuse 

the execution logic created. With an RPA, the returns on the initial development effort can 

be gained multiple times.  

3.5 Human Impact of Automation 

RPA is not here to replace workers. Rather, it shifts the focus to what type of tasks need to 

be done. With the correct introduction and implementation, automation is seen as a positive 

change in the workplace. With administrative automation, routine work can be shifted from 

humans to software bots. Delegating repetitive and mundane tasks to robots allows 

organizations to reallocate employees’ time more effectively to value-adding activities 

(Januszewski et al. 2021). This has a positive impact in the work environment, as studies 

have shown that offloading repetitive chores has been observed to have a positive impact on 

employees (Januszewski et al. 2021). In practice, implementing RPA enables employees to 

focus more on complex tasks, thus increasing job satisfaction as tedious tasks disappear 

(Altarazi & Santos 2024).  

Software robots are not job-killers that make people obsolete; rather, they are seen as reliable 

and appreciated coworkers (Kirkwood 2019). This positive attitude towards RPA and 

artificial intelligence (AI) is supported by a 2015 survey conducted by Spiceworks and 

commissioned by Arago (an enterprise IT automation provider) and by a study done by 

Tradeshift in 2018. The survey conducted by Spiceworks targeted 196 IT workers at the 

administrative level of medium to large enterprises (Overby 2015). The study done by 

Tradeshift surveyed attitudes toward automation among 500 finance and accounting 

professionals ranging from junior employees to mid-level managers within the finance 

department at medium to large-sized companies in the US, UK, France, and Germany. The 

results of both surveys showed strong support for and confidence in automation tools. The 

Spiceworks survey conducted that most support and confidence by employees towards 

automation tools was in automation tools not putting their job at risk, with 93% of responses, 

automation IT tools not being the beginning of an AI takeover, with 91%, and automation 

has or likely will free up time to focus on more strategic initiatives, with 88% respondents 
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agreeing with this statement (Overby 2015). The Tradeshift study found that only 25% of 

respondents believed automation would eliminate their current role, and 71% believed that 

automation would have a positive impact on their career. These studies show that workers 

are not afraid of automation tools and that they believe automation tools will have a positive 

impact in the workplace.  

The biggest benefits anticipated from increased automation, according to the Spiceworks 

survey, were increased free time to focus on important IT initiatives, with 88% of 

respondents agreeing with this statement, increased efficiency with 85%, faster problem 

solving with 54%, and a reduction in errors or compliance reinforcement with 54% (Overby 

2015) and according to the Tradeshift study most respondents felt that their job would 

become more interesting, with less focus on low-value tasks and more opportunities to 

stretch themselves on higher-impact strategic work. Firms must make sure that the newfound 

free time is used smartly so that they can utilize the maximum available benefit that RPA 

offers.  

Bayona et al. (2020) and Lehtonen et al. (2022) find that people are more satisfied with their 

jobs when the work gives them chances to grow, learn, and develop their skills. They want 

jobs that are complex, problem-solving, and interesting (Bayona et al. 2020; Lehtonen et al. 

2022). Jobs that offer rich workplace learning opportunities, support professional 

development, and have a balance between challenging work and own preferences are tied to 

higher job satisfaction and well-being (Bayona et al. 2020; Lehtonen et al. 2022). This 

indicates that implementing automation in the workplace can increase job satisfaction as it 

changes the working environment and individuals' tasks toward more satisfactory 

alternatives. One example of this is the National Aeronautics and Space Administration's 

(NASA) implementation of an RPA bot that creates procurement requests for the agency 

without the need for a human operator (CIO Council 2020). This allows NASA procurement 

professionals to focus on more impactful work as it replaces a repetitive and low-value task 

(CIO Council 2020). Another example is the U.S. General Services Administration's Truman 

bot that pulls data from multiple sources from GSA’s Federal Acquisition Services’ Multiple 

Award Schedules into a single report. (CIO Council 2020). CIO Council (2020) reports that 

the implementation of the Truman bot has led to time savings and a measurable increase in 

customer satisfaction.  
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Although the 2015 and 2018 surveys are a bit dated, and especially since AI has developed 

a lot in recent years, the overwhelming majority of positive responses show that at least the 

initial reaction towards implementing Automation and RPA in the workplace is supported. 

Automation has a strong link to leaving a positive impact on a worker's whole career. 

Research emphasizes that employees with first-hand experience with automation are much 

more likely to recommend their current job role to others, which strongly implies that they 

see a brighter future with plenty of opportunities (Tradeshift 2018). 

Administrative automation and RPA can offer significant advantages to organizations. These 

benefits have been divided into 7 key categories as shown in figure 1. Benefits range from 

operational performance to the human side of work. Costs and processing times can be 

reduced, accuracy and regulatory compliance can be improved, and volume can be scaled 

quickly without the constraints of traditional hiring. RPA solutions are faster and easier to 

implement than large IT projects, thanks to simple, intuitive, low-code building 

environments with reusable building blocks. This allows for business units to change 

solutions based on their own firsthand process knowledge. Freeing humans from repetitive 

tasks to more meaningful, complex work increases job satisfaction and supports long-term 

professional development.  

 

Figure 1. The benefits of RPA divided into 7 key categories.  
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4 Challenges of Administrative Automation 

Among all the benefits and positives of Automation, it comes with as many risks and 

negatives. This section examines the risks of administrative and information-processing 

automation from technical and security, operational and implementation, and human and 

organizational perspectives.  

Despite all the positive aspects of automation, it still poses many risks and questions. RPA 

tools are associated with numerous risks due to the fact that robotic automation of business 

is still a relatively new technology, and many companies lack experience in this area  

(Sobczak 2022). RPA is not an easy solution to fix problems, and many initiatives do not 

succeed. Ernst & Young (EY), a global consulting firm focusing on auditing, tax, and 

advisory services, noted that as many as 30-50% of initial RPA projects fail (Morphy 2019). 

EY also noted that the failures do not happen because of the technology, but rather the 

company’s methodologies and misunderstandings about the technology are at fault (Morphy 

2019). Köpke et al. (2023) note that interactions between bots and humans do not always 

yield expected efficiencies and service improvements. This may act as a discouragement and 

disincentive for the company and reduce motivation to pursue RPA. The COO of Eggplant, 

Antony Edwards, stated that a common reason for the failure of RPA is that companies do 

not realize that it is not a one-off project; rather, it is an ongoing investment of time and 

resources (Morphy 2019). It is not a silver bullet that fixes all problems. In many cases, if 

managed improperly, RPA just helps with the consequences of problems. Eulerich et al. 

(2024) suggest that because bots do not require integration into existing IT infrastructure, 

they often function as a band-aid that temporarily alleviates a problem but distracts from 

solving the underlying system issue.  

4.1 Technical and Security Challenges 

RPA can introduce serious technical and security vulnerabilities. Eulerich et al. (2024) 

mention security and control issues as one of the five key challenges with RPA. Automation 

failure or data exposure can result from, e.g., inadequate design, changing IT environments, 

and insufficient controls. Serious threats to businesses are also frequently brought by data 
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theft, abuse of privileged access, and denial-of-service (Gajjar et al. 2022). Fernandez & 

Aman (2021) find that RPA still needs thorough guidance to complete tasks, which makes 

it more suitable for high-volume standardized tasks that are fixed and rules-based in nature. 

Fernandez & Aman (2021) also note that robots cannot make judgments like humans, who 

can interpret and adapt to changing situations, while, in contrast, the CEO of FortressIQ 

stated that humans are extremely flexible and we often adapt in processes, without even 

thinking about it (Morphy 2019). RPA bots rely on precisely defined interfaces and 

processes. This means that any misconfiguration or incompatibility can break an automation 

bot (Dogan et al. 2024). This makes RPA robots extremely fragile and dependent on stable, 

predictable processes, which limits their usefulness in processes with high-stakes security 

concerns. The processes intended to be replaced with automation need to be clearly defined 

with minimal exceptions since the bots are so fragile to changes and mistakes.  

Incompatibility of RPA applications with other systems was found to be a common cause of 

interruptions in processes (Stople et al. 2017). Research in health information systems shows 

technical problems at interfaces between systems as a common challenge. Talebi & 

Seyednazari (2020) note the possibility of information loss and inadequate IT-security for 

the protection of data as key problems in the process of messaging between systems. Data 

can be lost, and sensitive information can be exposed when systems communicate with each 

other (Talebi & Seyednazari 2020). Bowman similarly reports that system interface 

problems can lead to poor decisions, delays, data loss, errors, unnecessary testing, and 

system downtime. These show the multifaceted fragility of interfaces in practice and how 

easily errors can happen as data moves between systems (Bowman 2013). These highlight 

the security problems as RPA is implemented to perform simple tasks, like message 

exchange between systems, and limit the usefulness of RPA in situations where extreme 

technical accuracy is needed and where security failures cannot happen. 

Data breaches and leaks cause huge security and financial risks for organizations. Gaijjar et 

al. (2022) name data leakage as one of the two main risks associated with RPA. As RPA 

bots create, manipulate, and access large amounts of data across systems, bots risk the data 

being exposed to attackers if it is not properly secured (Dogan et al. 2024). With the right 

techniques, security failures in RPA projects can be mitigated. Organizations must make 

sure that sensitive data handled by bots is encrypted and that bots can only access data that 

is necessary to perform their task (Dogan et al. 2024). This presents a problem as studies on 
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RPA report that bots often need administrative or other high-level accounts to perform their 

tasks, which exposes privileged accounts to misuse if access is not tightly controlled (Gajjar 

et al. 2022; Yussuf 2024). This creates a difficult situation and potential security risks for 

organizations, as bots need high clearance to perform their tasks, but giving them this 

clearance exposes sensitive data. Gaijjar et al. (2022) mention a four-step action plan for 

security and risk management leaders to tackle these issues. The action plan consists of 

ensuring accountability for bot actions, avoiding abuse and fraud, protecting log integrity, 

and enabling secure Robotic Process Automation development (Gajjar et al. 2022).  

The ease of creating and implementing RPA bots is not only a positive trait, but it also has 

its drawbacks. With RPA bots being easy to create, almost anyone in an organization can 

create them. Eulerich et al. (2024) point out in their study interviewing industry professionals 

that this may lead to a wide variety of employees creating personalized bots. This creates 

new security risks. Employees with limited knowledge of how RPA operates and the risks 

associated with RPA can create bots, which increases the rate of accidental mistakes. This 

allows for the possibility of employees with good intentions to inadvertently cause 

unnecessary risks. Eulerich et al. (2024) note that the ease of making RPA bots makes it 

challenging for auditors and IT managers to manage, monitor, and track potentially rogue or 

malfunctioning bots. In one case, an external auditor identified bots that were unknown to 

the company’s financial reporting team. Mirispelakotuwa et al. (2023) add to the difficulty 

of managing bots, that once enough bots are deployed inside an organization, the burden of 

maintenance can become high as constant updates and fixes are required to keep automations 

running as underlying systems evolve. Managing malfunctioning bots is hard enough, but 

managing malfunctioning bots that you do not know even exist sounds nearly impossible. 

The ease of creating a bot also opens a new way for employees with ill intentions to create 

risks and cause harm. Some companies avoid these problems by restricting users from 

installing software (Myers et al. 2017).  

Infrastructure and being locked into a specific vendor are possible risks associated with 

today's RPA tools. RPA solutions may depend on specific platforms or IT infrastructure, and 

research on RPA-AI architecture notes vendor lock-in can happen if automation is even 

slightly tied to a single tool or stack (Patricio et al. 2025). This may cause difficulties with 

limited scalability as organizations risk being tied to outdated systems while technology and 

different tools evolve. Vendor lock-in and scalability issues are common across industries. 
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Opara-Martins et al. (2016) found in their survey about UK organizations that use cloud 

services that firms in ICT, education, consumer business, public sector, and healthcare all 

see overdependence on a single cloud provider, even though scalability was one of the main 

promised benefits of cloud computing. Vendor lock-in is also a major impediment to cloud 

Enterprise Resource Planning (ERP) systems in small and medium-sized enterprises 

(SMEs). Salih et al. (2021) report that flexibility and scalability are majorly impeded as 

changeover fees make it harder to change cloud ERP systems for SMEs. To avoid this 

common problem causing a disadvantage, Patricio et al. (2025) present a new solution, a 

modular, technology-agnostic RPA framework that works with multiple different platforms, 

such as UiPath, Blue Prism, or open-source AI models. The solution reflects lessons from 

industries that have faced vendor lock-in or failed scalability. This helps with future proofing 

of automation in organizations as dependency on any one vendor or infrastructure is reduced 

(Patricio et al. 2025). 

Proper IT governance and change management are critical in managing RPA risks, and 

compliance can be supported if managed correctly. RPA tools support compliance through 

generating audit trails (Wamba-Taguimdje et al. 2020). However, for effective compliance, 

governance structures are key. Dogan et al. (2024) note that establishing an RPA Center of 

Excellence or equivalent governance model is advised to minimize risk downstream, having 

defined processes for identifying, assessing, validating, and prioritizing RPA opportunities. 

These frameworks help address regulatory requirements and maintain security oversight as 

changes to automation are controlled and auditable.  

4.2 Operational and Implementation Challenges   

The increasing use of automation in routine tasks in organizations promises major efficiency 

gains like reduced error rates, reduced costs, increased production speed, and labor 

productivity (Dogan et al. 2024). These benefits come with new operational and 

implementation risks that need to be considered for the successful implementation of RPA. 

With careful risk management from the start, later implications can be minimized. 

Correct process selection is crucial in the implementation of an RPA. RPA can automate 

many kinds of tasks. Picking the process to be automated can doom a project. Choi et al. 

(2021) note that a poor choice of processes in the initialization of a project likely results in 
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the failure of implementing the RPA. Axmann and Harmoko (2022) explain that process 

selection and the project's success are tightly linked in automation projects, and that before 

implementation of  RPA, the organization must be able to identify any repetitive process, 

and sort it into priorities and interests of the organization. This means that to achieve the best 

results, companies must carefully analyze each workflow and choose which processes are 

viable to automate. Without this rigorous scoping, bots may be applied to processes that are 

unsuitable or unstable for automation, leading to wasted effort, resources, and time. 

The factors causing operational instability found by Stople et al. (2017) are all flaws that 

happen in the build phase of the RPA. This shows that mistakes made during the early stages 

of implementing an RPA do not stay small. Rather, they turn into bigger, more costly 

problems. One factor causing this may be that, going unnoticed, automation repeats the same 

flaw thousands of times, turning a minor issue system-wide. In software development, it is 

extremely important to find defects and mistakes as early as possible since finding them in 

the later stages can be multiple times more costly. Dawson et al. (2010) found in their study 

about the integration of secure coding practices into the overall Software Development Life 

Cycle (SDLC) that defects found during later stages were multiple times more costly than 

defects found during the design. Defects found during implementation were 6.5 times more 

costly, found during testing were 15 times more costly, and found during maintenance were 

a staggering 100 times more costly than if they were found during the design process. This 

highlights the importance of precise design and carefulness in the early stages of 

development. 

Long-term governance and operational continuity also present challenges to organizations 

regarding the use of RPA. A concern regarding widespread adoption of RPA is the potential 

for knowledge loss within an organization. Research on RPA has found that simply 

automating a process risks losing hands-on knowledge. With the increase in automating 

tasks, organizations risk erosion of process knowledge and decay of corresponding skills at 

both individual and organizational levels (Mirispelakotuwa et al. 2023; Vu et al. 2023). As 

human expertise in process execution starts to fade, relying purely on automation without 

preserving human knowledge risks creating blind spots in process knowledge if a bot fails. 

Failing to oversee and document bots hinders the implementation of RPA. Dogan et al. 

(2024) found that the absence of governance management encompassing identifying, 

validating, and prioritizing RPA opportunities was the greatest risk to automation practices. 
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Automation is at risk of breaking if a bot’s logic is not updated as businesses change, e.g., 

with new regulations or updated software.  

4.3 Human and Organizational Challenges  

While automation can greatly improve an organization's processes and reduce risks, it also 

brings new organizational and human risks. Introducing automation requires work that's not 

visible straightaway, like planning, process, analysis, proof-of-concept, and development 

work. This can make managers hesitate because they only see costs at first and not long-term 

benefits, which makes it harder to convince shareholders of the need for automation. 

Organizations typically start with pilots or proofs of concept to demonstrate and convince 

decision makers, and after convincing, they look for quick wins in high-volume, low-

complexity processes where benefits become visible soon after deployment (Costa et al. 

2022; Asatiani et al. 2023). 

Studies warn of complacency and automation bias. As higher automation reduces workload, 

a new problem is born. As the individually perceived workload reduces, workers' situational 

awareness also is reduced, and the chance of missing system failures increases (Onnasch et 

al. 2014; Wickens et al. 2010). Employees overseeing automated processes may fail to notice 

problems as they lose touch with details about their daily work. Another problem is that 

workers may stop actively monitoring processes as they become over-dependent on tools. 

Goddard et al. (2011) note that people have a tendency to accept computer output as a 

replacement for vigilant information seeking and processing. This may lead to workers 

trusting automated recommendations even when they are wrong. Similarly, as systems 

improve and workers become less aware of their surroundings, the likelihood of taking over 

manual control when needed reduces (Endsley 2017). As Vu et al. (2023) put it, workers can 

become too comfortable and simply expect that automation will work, leading to blind 

reliance on automation. To minimize these human risks, workers need to remain engaged, 

critical, and accountable even after routine tasks have been automated.  

Automation programs must also grapple with how they reshape work roles and workplaces. 

Vu et al. (2023) note that governing social, psychological, and economic implications and 

how they affect human labor and job security is important when introducing these 

technologies. Sobczak (2022) divides RPA implementation risks into two groups: universal 
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risks and risks specific to RPA. The specific risks mean only issues that come from software 

robots developed using RPA, and the universal risks, in contrast, are broader and can appear 

from traditional automation methods. Sobczak (2022) reports that the key risks that most 

affect the implementation of RPA projects include: employees misunderstanding what RPA 

is and how it affects their work, using an unsuitable approach to plan or run the RPA project, 

selecting the wrong tools when developing the software robots, managing process changes 

poorly during automation, employees resisting the automation of their tasks, and losing 

important skills and process knowledge as work becomes automated. A clear pattern 

combining these risks is that most of them are associated with organizational and process 

problems rather than technical issues. This suggests that the technology itself is most of the 

time not the issue that threatens RPA success; rather, weak preparation and unclear 

responsibilities pose barriers that need to be tackled.  

Bedi et al. (2020) note that not only detecting risks early, but also eliminating them quickly 

are primary focuses in today's industries as interest in improving risk management grows. 

Bedi et al. (2020) view RPA alongside AI and list the following types of risk management: 

strategic risk management, regulatory risk compliance management, operational risk 

management, technological risk management, and financial risk management. This 

categorization shows that RPA affects the whole organization, and not just the IT 

department. This means that companies must consider RPA risks with the same seriousness 

and treatment as other major technologies. Weak governance in any of the areas can reduce 

the benefits of automation. 

Automation demands new governance and control structures with integration of automation 

often spanning multiple departments and blurring lines of traditional roles. In large 

organizations, parts of the same process can be owned by different units. Kogan et al. (2024) 

find that organizations may adopt a variety of different RPA governance models, ranging 

from being fully centralized to being entirely decentralized. This manages who controls and 

monitors bots, e.g., in the decentralized approach, people are free to develop RPA processes 

and are responsible for maintenance, operation, and exception resolution regarding their 

RPA (Kogan et al. 2024). This approach risks inconsistent standards and uneven quality 

(Kogan et al. 2024). Automation bots being built by every unit on their own in an 

organization may lead to many bots that work differently, are documented poorly, and 
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depend on the knowledge of individual employees. This leads to harder long-term 

maintenance and hidden risks as employees leave or if a bot fails.  

At the other end is a fully centralized model where individuals and teams can still build and 

operate solutions, but they are governed centrally (Kogan et al. 2024). Kogan et al. (2024) 

mention inefficient governance caused by different departments in an organization not 

having special subject matter expertise to understand each process as one disadvantage of 

this approach. Among these approaches, there are a multitude of models that lie between 

these two extremes (Kogan et al. 2024). Kogan et al. (2024) conclude that effective RPA 

programs require unique risk assessments tailored to the automation environment. Too 

fragmented governance may lead to different units making incompatible process changes or 

interpreting rules inconsistently, and overly rigid centralization can hinder flexibility and 

rapid implementation. 

Managing the reliability of bots and software errors introduces points of failure in RPA 

implementation. Edwards believes that companies often overlook a basic problem: that RPA 

can only automate a well-defined process, yet many organizations do not have their 

processes clearly defined in the first place. (Morphy 2019). Edwards adds that this leads to 

automating the wrong thing or getting lost trying to reverse engineer the process (Morphy 

2019). Stople et al. (2017) realized in their RPA study of a Norwegian bank that operational 

instability can be caused by factors such as improperly designed, misconfigured, or poorly 

tested RPA. The failures do not come from the bots not being reliable, as they always work 

in the way they were designed to. Rather, the failures come from humans and the design of 

the bot. Kreuzwieser et al. (2021) reported that in a quality management case by Mercedes-

Benz, after implementing RPA, errors during a copy-and-paste certificate check fell to less 

than 1%. This shows the extreme accuracy of RPA bots when they can work as intended. 

The mistakes found in the Norwegian bank by Stople et al. are all mistakes made by humans. 

Examples of human mistakes are, e.g. in one case, a coding error in robots used in a 

complaint process caused a pile of complaints, and in another case, significant under-

reporting of accruals was caused by incorrect rule set definitions in bots (Morphy 2019).  

Employees' reactions towards automation are a critical human challenge. It is important that 

employees see automation and automation tools as tools that they can utilize to improve their 

work, e.g., increase work rate or accuracy, rather than as a competitor that might endanger 

their employment. Companies must be careful when introducing these tools to make sure 
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employees see these tools as a good thing and not a threat. If employees see the tools as a 

threat, they might intentionally use them poorly so management does not see them as a useful 

addition to the working environment and will not implement them. Despite all the benefits 

of automation, employees still have a great fear of being replaced by robots (Lacurezeanu et 

al. 2020). Most employees who fear losing their jobs, struggle to learn new technologies, 

feel comfortable with their current work, and are reluctant to change how they operate 

(Fernandez & Aman 2018). Modlinski et al. (2022) add that lack of awareness and fear of 

losing jobs may encourage employees to resist RPA. This calls for better information and 

teaching about RPA so employees do not feel so threatened.  

This is supported by the earlier-mentioned study done by Tradeshift, which surveyed 

attitudes toward automation among finance and accounting professionals. The respondents 

in this study were well acquainted with the implications associated with automation, and 

they were also optimistic about automation, with only 25% of respondents believing that 

automation would eliminate their current role, and 71% believing that automation would 

have a positive impact on their career.  

Vu et al. (2023) find that RPA initiatives fail when workers lack foundational knowledge 

about the automation solution for a process. Without understanding how a system works, 

workers can have an incomplete understanding and may misinterpret information regarding 

an automation solution (Vu et al. 2023). The key challenge then is providing adequate 

training and support to allow staff to adapt to these new conditions, so confusion and 

mistakes with automation can be avoided.  

These human and organizational challenges are tightly linked. When organizations are 

tackling the challenges posed by RPA, they need to have an increased focus on the human 

and management side, as opposed to the technical implementation. Effective automation 

projects avoid surprises and minimize challenges by involving stakeholders early. Vu et al. 

(2023) suggest that change management must address employees' understanding and trust 

early on. Managers explaining the purpose of an automation and inviting feedback promotes 

engagement and reduces the likelihood of employees not completely understanding a new 

system, which can hinder performance (Vu et al. 2023). While administrative and 

information-processing automation promises efficiency gains, the transition process raises 

many risks. People may fear or misuse new tools, skills can degrade, and over-reliance on 

automation can occur. Organizations must ensure the adaptation of processes like 
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governance, training, and security to the changes. Recognizing these challenges early is 

important to ensure change. Organizations must actively address both the technical, human, 

and organizational components of automation, using training, clear roles, and governance to 

mitigate the social side of risk (Grozev et al. 2025; Horvat et al. 2024). 

Administrative automation offers clear efficiency gains, but also significant challenges. 

These are divided into three main categories technological and security, operational and 

implementation, and organizational risks (Figure 2). These are important to keep in mind 

while reading the practical implementation section of this thesis. 30-50% of initial RPA 

implementation projects fail. While RPA faces significant technical challenges like system 

incompatibility, vendor lock-in, and fragility to environmental or input data changes, most 

of the RPA initiatives fail due to poor implementation practices like poor organizational 

knowledge about processes and not well-defined processes, which leads to selecting the 

wrong processes to automate. Poor communication and training also challenge RPA 

processes. Employees may feel threatened by RPA and resist change. Trusting RPA tools 

too much may cause employees' skills and expertise to degrade over time, which makes 

companies dependent on these tools working properly. To get the benefits of automation 

while minimizing the risks, companies must see and treat RPA as a long-term solution, and 

not a quick fix. They must invest in training, governance, clear responsibilities, and 

continuous improvement. 

Figure 2. Risks and challenges of RPA  

Technical and 
security

• Data breaches
• Incompatibility 

between systems
• Vendor lock-in
• Fragile to any 

changes
• Poorly designed 

bot repeats 
mistakes at scale

Operational and 
Implementation

• 30-50% of projects 
fail

• Biggest cause of 
failure is 
methodology not 
technology

• Require well-
defined processes

• Wrong process 
selection

• Dependent on 
stable conditions

Organizational

• Fear of job loss and 
resistanse to 
change

• Expertise loss 
among workers

• Overtrust on robots
• Poor 

communication 
and training
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5 Ahlstrom Case Example 

This section presents a case example of building and implementing an RPA. The case 

company Ahlstrom requested an RPA proof of concept for automating a process. The RPA 

is made using Microsoft Power Automate. Product names are replaced with letters, and 

specific values related to products have been changed for the anonymity of suppliers and 

security of valuable information. 

The case company is a global leader in fiber-based specialty materials headquartered in 

Helsinki, Finland. It operates as a private company with Bain Capital holding the majority 

ownership, and the Ahlstrom family holding approximately 36.6% of shares (Ahlström 

Invest). Despite volatile markets, the case company has demonstrated strong financial 

resilience. Net sales in 2024 were 3 billion euros, and the company achieved a record high 

EBITDA margin of 18.8% in Q3 2025 (Ahlstrom 2025a; Ahlstrom 2025b). The case 

company has divided its operations into three primary divisions, which are Filtration and 

Life Sciences, Food and Consumer Packaging, and Protective Materials (Ahlstrom 2024). 

The plant for which this thesis is made operates within the Protective Materials division. 

They produce glass fiber tissue and specialty reinforcements used primarily for flooring, 

wall liners, and transportation applications (Ahlstrom 2024). Ahlstrom is also committed to 

sustainability. They promise to reduce Scope 1 and Scope 2 emissions by 42% from a 2021 

baseline by the year 2030, and they target net-zero emissions by 2050 (Ahlstrom 2024).  

5.1 Introduction of the Problem and Expectations 

Ahlstrom receives Certificate of Analysis (CoA) data of raw materials via email in PDF files 

from several different suppliers. Certificate of Analysis documents show test results and 

prove whether a raw material or product meets required quality specifications. The 

documents have data values such as the pH level of the material, its viscosity, and the amount 

of dry matter in the product. Ahlstrom sets an acceptable range for each measurement in 

every material, e.g., for product A, the pH value must fall between 4.5 and 6.0. Currently, 

the data is reviewed manually using random sampling, as a comprehensive check would be 

too labor-intensive. They have an existing automated trigger system that triggers warnings 
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only if a value falls outside a pre-defined range. This setup prevents clearly out-of-spec 

products but has notable limitations. 

Over time, machine operators fine-tune machines to get the best results and end product. 

This fine-tuning is based on values being consistently in the same region inside the set range 

for the set material. The pH value for product A must be between 4.5 and 6, but the value 

could sit consistently at either end of the scale, e.g., at 5.8. This leads to the operators fine-

tuning their machines to achieve the best result with a pH value of 5.8. If the value would 

suddenly shift to 4.6, it would not trigger the alarm because it stays within the set range. 

Although staying inside the range, this could have effects on the production line and affect 

the quality of the end product. With the warning system that is in place right now, this kind 

of change in the pH value could go unnoticed. Because such changes within the acceptable 

range are not detected, there is a risk that factors contributing to unexpected quality problems 

will go unnoticed or will be noticed with a delay. 

This thesis was a part of a bigger automation goal of Ahlstrom. The objective of this thesis, 

in collaboration with another bachelor’s thesis, is to propose a solution to this problem by 

developing a demo version of an automated process for reading and analyzing CoA data. 

This thesis covers the automation of reading and storing the data from the PDF documents, 

while the other thesis covers the analysis of the data. From several suppliers and products, 

three suppliers and four products were chosen for the scope of this demo RPA to demonstrate 

how the automation works. The selected suppliers and products were chosen on the basis of 

getting as much variation as possible in the documents. Three different suppliers were 

deemed a good amount to demonstrate the functionality of the switch component in the flow 

(Figure 3). The demo RPA built in this thesis aims to prove a concept of how automation of 

data extraction from the PDF files that come via email can be done. The aim of this 

automation goal is to provide Ahlstrom with more information about the changes in the CoA 

data. This demonstration is intended to serve as a foundation for Ahlstrom to later build a 

fully operational automation system. In addition to improving efficiency, automation is 

expected to reduce the number of errors by limiting human involvement in data handling 

The source files of the CoA data could present technical challenges. The PDF file format is 

designed to display files consistently in the same way, regardless of the device or application 

used to view the file. It is designed to provide an easy and consistent way of viewing files, 

not for transferring data. This makes it more difficult to work with when transferring data. 
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Scanned PDFs are even harder to get the data from without the data changing. Scanned PDFs 

need OCR (Optical Character Recognition) to get any data from them. Some of the CoA data 

files were scanned PDFs.  

5.2 Solution Design 

Before researching how this type of automation could be done, two options were considered 

for the solution: writing code that does the steps, or using RPA tools, which were new to me. 

After starting the research for how this automation could be brought to life, it became 

apparent quite quickly that utilizing existing RPA tools was clearly the better approach. After 

deciding on the RPA approach, it was clear which RPA tool would end up being chosen. 

Microsoft Power Automate was chosen for a few key reasons. First of all, the case company 

already used the Microsoft environment and was familiar with its different applications, 

although apparently, Power Automate was not a familiar tool, and learning it had been on 

Ahlstrom’s correspondents’ to-do list for some time. Another reason for choosing Microsoft 

Power Automate was its ability to easily connect to other applications in the Microsoft 

environment. This was important since the other part of Ahlstrom's larger automation project 

was done in Excel. 

This RPA bot was built with Microsoft Power Automate. The bot needs to run autonomously 

in the background. For this reason, Cloud Flows was chosen for the building of this bot as it 

has a feature that, when an email is received, it automatically runs the flow process. Power 

Automate flow building utilizes an action selection system where you build the bot by 

choosing pre-built blocks/actions and placing them in a flow (Figure 3). The flow is run from 

top to bottom, executing tasks on the way. Each block corresponds to a single task, e.g., 

simple logic blocks like a switch or a condition, or larger application-specific actions like 

“add a row into a table” or “delete a row” for Excel. For this automation, a switch component 

was used to check the supplier’s email address so the flow could select the correct document 

template to use. These templates make data extraction from documents extremely simple 

and make it possible for people without any knowledge of coding to build these. Also, the 

abundance of Microsoft’s own instruction articles and other creators' YouTube videos was 

extremely helpful in understanding the process and how to build an RPA tool with Microsoft 

Power Automate. 
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Figure 3. Flow built in Microsoft Power Automate. 

The structure of this flow is shown in figure 3. The flow starts with the action that identifies 

when a new email arrives. After a new email has arrived, all the attachments in the email are 

iterated through. The iteration starts with checking the email address of the sender with a 

switch action. The email address of each supplier is saved to each path, and the switch action 

identifies the sender's email address and runs the correct path. If the sender's email address 

is not linked to any of the paths, the default path with no actions is run, and the iterator goes 

to the next attachment. Each path in the switch first processes the document and extracts the 

data with the corresponding template. After this, the extracted data is imported into Excel. 

In Excel, the CoA data is inserted into a new row in the corresponding table (Figure 4). After 

the data has been processed, the iteration process runs through the next attachment until all 

the attachments are processed. 
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Figure 4. Excel table with CoA data. 

A couple of ways were identified for building the flow to choose the right template for each 

document. One option was to build a document processing template specifically for the task 

of identifying each document. This would have been implemented at the beginning of the 

iteration process with a switch component. This would have been a reliable solution as the 

layout of the CoA documents rarely changes. The problem with this solution was that if 

suppliers changed or Ahlstrom got a new supplier, implementing that into the template 

would not be that easy. Using the email address of the sender was chosen to differentiate the 

documents, since it was unique for each sender, and this was the simplest solution to tackle 

this problem. If in the future suppliers changed, or a new supplier came, the implementation 

of them into the automation would be as straightforward as possible. 

Using the email address to identify the supplier came with the issue of how to choose the 

right document if one supplier delivers more than one type of product. One of Ahlstrom's 

suppliers supplies multiple products. Fortunately, there is a simple fix for this issue. A 

document-processing template can be created to identify which product the attachment 

belongs to, and a condition action can then direct the automation to the correct data-

extraction and Excel-export step. The condition checks whether a variable (the product 

name) matches the expected value and follows the true path if it does, or the false path if it 

does not. A separate condition operation is built for each product by the same supplier, 

allowing the flow to run the correct branch. (Figure 5) 
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Figure 5. “If Condition” action in a flow in Microsoft Power Automate. 

For extracting data from the PDF documents, the AI model’s fixed-template document 

processing feature was selected. This allowed for the creation of templates for each 

document type to extract the specific values. The templates were trained with 5-7 documents 

and later tested with 3-5 new documents that were not used in the training. Building the 

templates was simple. The Optical Character Recognition (OCR) feature highlighted each 

word, so they could be selected and assigned to a specific variable. Optical Character 

Recognition (OCR) reads text and then maps data fields based on their specific geometric 

coordinates and spatial relationship to static elements (Microsoft 2025). Sometimes OCR 

has difficulties in detecting the words from the document, if the documents are too unclear 

or scanned papers. Some of the documents from the suppliers were scanned papers, but 

fortunately, this did not present an issue, as the scanned documents were clear and the layout 

was consistent. 
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Figure 6 is an example of the training process of the document processing templates. There 

are five areas that have been selected and assigned to specific variables. The selected 

information is the date, the waybill no., and three CoA data values. Due to security reasons, 

the data shown in the report has been manipulated. 

 

Figure 6. Document processing template used for data selection on a CoA PDF document in 

Microsoft Power Automate, with sensitive information changed using Google Gemini image 

generation. 

5.3 Results and Testing 

Overall, the RPA bot was a success. It successfully demonstrated automating the task of 

importing data into Excel from email attachments, and serves as a proof of concept for 

Ahlstrom to build their automation on. In the testing phase, a few minor difficulties were 

encountered, but nothing that could not be solved. 

The Power Automate AI model’s fixed-template document processing feature, which was 

used to make the data extraction templates for each document, was expected to achieve 

exceptional accuracy in the data extraction from the documents. It expected 99% accuracy 

in data recognition for every element in every document. This might not sound good enough, 

that one out of every 100 data extractions would be flawed, but the expectation score does 

not go higher than 99%, so the accuracy most likely is higher. The accuracy is most likely 
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higher because the CoA documents in this case are clear, and the layout does not change at 

all. To test the reliability of the data extraction from the documents, the bot was run with 3-

5 documents from each supplier. The documents used in the testing were documents that 

were not used to train the template. This is not a big enough sample size to fully determine 

whether the templates work flawlessly, but at least with this sample size, the results were 

really promising, with zero crashes and no mistakes. This is a promising start, and great 

accuracy in the future can be expected. 

A slight problem occurred due to the differences in the formatting of the documents. If a 

document uses a dot as a decimal separator, the value would change as it is inserted into 

Excel, e.g., the value 46.5 would change to 465. This happens due to the regional setting of 

the Excel workbook, as some regions use a comma as a decimal separator and others use a 

dot as a decimal separator. My Excel is set to the Finnish region, which uses a comma as a 

decimal separator, so it will interpret every decimal value with a dot incorrectly. Another 

popular regional setting, English (United States), uses a dot as a decimal separator. With the 

Finnish regional settings, Excel does not recognize the comma as a decimal separator but as 

a thousands separator. To know which value Excel will interpret as a value, you can find out 

by just removing the comma, e.g., 12,345 becomes 12345, 10,5 becomes 105, and 5.0 

becomes 50. To fix this issue, the way the function Add a row into “product name” table 

received the pH and Kuiva-aine values was changed by dividing them by ten as they are 

received. This simple solution was available since every document had the same amount of 

decimal precision. There was always one number after the decimal separator, so to get the 

right number, the original value needed to be divided by ten. 

To test the email address recognition and the switch action, which chooses the correct path 

based on the sender's email address. Multiple emails were sent with different accounts, one 

after another. The email recognition and switch action worked flawlessly without any 

mistakes.  

5.4 Future Possibilities of the Solution 

The proof of concept developed for Ahlstrom demonstrates the feasibility of automating the 

extraction of CoA data. Moving from a prototype to a production-grade system requires 

addressing specific technical limitations to ensure robustness and scalability. 
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In the future, Ahlstrom should periodically check that any supplier has not changed their 

email address, as this would lead to the automation not processing their sent documents. 

Also, while expanding the RPA bot, the developers should note that in the automation flow, 

the path choosing operation in the switch function is case-specific, meaning the 

capitalization of the letters matters.  

In the implementation process from Ahlstrom, there needs to be knowledge about the 

decimal separator issue relating to the regional setting of the Excel workbook. The easiest 

solution is to check that the regional setting is set to Finnish, or at least a region that also 

uses a comma as a decimal separator. The other popular regional setting, English (United 

States), uses a dot as a decimal separator, so this is not suitable for implementing this bot. 

The other solution is to start changing the dividers in the RPA flow, which is considerably 

harder and risks breaking the bot. In the future, when suppliers change the case company 

needs to be precise with the decimal formatting of new documents, and implement the earlier 

specified extra steps if the used format is the wrong one. 

For better scalability, the automation solution could transform from rigid, pre-trained 

templates to utilizing AI and Large Language Models (LLMs), such as Microsoft Copilot. 

Currently, the AI Builder requires a specific template to be trained for each supplier's layout. 

This works well for major suppliers but is inefficient with a large number of smaller suppliers 

who send documents in various formats. As generative AI becomes more capable, future 

versions of this automation could use natural language prompts to find specific data from 

unstructured documents. An example prompt would be “find the pH value and viscosity from 

this page”. This would eliminate the need to create specific templates for each type of 

document. This would allow Ahlstrom to include new suppliers instantly into the 

automation, since the bot would be able to read documents it has never seen before.  
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6 Conclusions 

This thesis aimed to investigate the benefits and challenges of implementing Robotic Process 

Automation (RPA) in administrative business processes. Through the benefits and 

challenges identified, this thesis also aimed to answer the question of how to ensure a 

successful implementation of RPA solutions. With a theoretical literature review and a 

practical case study at Ahlstrom, this thesis provides a comprehensive view of RPA in the 

business environment. The results indicate that while RPA offers significant opportunities, 

like increases in accuracy and speed, it doesn’t come without its risks, like technical fragility 

and organizational implementation challenges. 

The first research question aimed to identify the benefits and challenges of implementing 

RPA. The primary benefits businesses could achieve were increases in speed and accuracy, 

and increasing employee satisfaction through freeing them from repetitive, mundane tasks. 

RPA tools can operate around the clock without fatigue, which presents major increases in 

volume and responsiveness. The automated demo solution built for Ahlstrom proved the 

concept that processing Certificate of Analysis (CoA) data from incoming emails is possible. 

After full implementation, the automation solution provides Ahlstrom with easy and 

automated processing of CoA data from emails to Excel. This provided Ahlstrom with a new 

strategic benefit of improved data visibility. As of this moment, Ahlstrom doesn’t go through 

the CoA data manually due to it being so labor-intensive. This thesis, in compliance with 

another bachelor's thesis, provides a full automation solution from extracting data to 

analyzing it. This unlocks previously unused information, which can be used in the detection 

of quality drift in imported raw materials. Automation in information processing can create 

new value by unlocking otherwise untapped data. 

The implementation of RPA to business processes also has significant challenges. Technical 

fragility was identified as a major risk. RPA bots are extremely sensitive to even slight 

changes in their operating environment, like changes in the user interface or data formatting. 

This was proven in the case study, as during testing, the difference of countries using 

different symbols as decimal separators created issues. This demonstrates the fragility of 

RPA bots compared to human workers. RPA bots are dependent on stable environments and 

static variables. In the case study, a potential risk was identified. Any changes in the email 
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address of the supplier would lead to the RPA not processing the set suppliers' CoA data. 

This demonstrates that RPA requires constant maintenance, and the process doesn’t in the 

implementation of the RPA. 

The second research question asked how to ensure a successful implementation of an RPA 

solution. Success relies on rigorous process selection and detailed testing. Companies need 

to identify and know their processes thoroughly to know which processes can and should be 

automated. Rigorous testing is critical for ensuring successful implementation and 

preventing bigger problems and costs in the future after the solution has been implemented. 

Employees' response to RPA implementation needs to be considered. Organizations need to 

make sure that new tools are not seen as threats to their jobs, but as opportunities to start 

doing more cognitive and meaningful work. Ensuring success requires a mindset of 

engineering a complete process where every possible exception is anticipated and handled 

logically. 

This study gives useful guidance to organizations that want to implement automation tools 

in their operation. The successful creation of a functional prototype for Ahlstrom using low-

code tools proves the accessibility of automation to everyday workers, not strictly requiring 

heavy IT intervention. This allows great agility and problem-solving opportunities for 

organizations without requiring massive long-term software projects. However, the study 

also implies the importance of establishing governance to manage these bots. As the case 

showed, checking for changes in the environment, like changes in suppliers' email addresses, 

must become a routine task.  

This RPA solution relied heavily on stable conditions. Looking ahead, the implementation 

of hyperautomation and AI promises to solve these rigidity issues encountered in this case. 

As these technologies evolve and mature, they aim to make simple issues like changes in the 

formatting of variables, like the decimal formatting issue, become obsolete, allowing for 

more robust and intelligent automation solutions.  
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