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ERP applications play a vital role in today’s business world due to its ability to centralize 

and streamline key business processes into a single, integrated platform. Conventionally, 

even after an ERP application is developed, it requires custom code to perform 

configurations and upgrades. But with rapidly changing businesses, growing business 

demands and a shortage of IT expertise, this process is no longer effective for the modern 

world. To address this challenge, building inbuilt components, drag and drop features and 

lobby pages using low-code (LC) approaches is a workable and satisfactory solution when 

developing ERP applications from scratch using custom code. This enables non-technical 

users to make customizations and enhancements within ERP applications to meet customer 

requirements within a fleeting period and minimal budget. This thesis discusses the 

advantages and disadvantages of applying LC approaches into ERP applications. 

Applying LC approaches in ERP applications offers ease of use, faster development, and 

lower costs by enabling users with minimal technical knowledge to efficiently create and 

deploy applications. This approach promotes digital innovation, improves cross-functional 

collaboration, and accelerates deployment, ultimately improving customer satisfaction and 

fostering flexibility and adaptability in the development process. Despite its advantages, this 

approach has limitations such as restricted customization, which can hinder the development 

of highly tailored solutions. Additionally, they may encourage unofficial IT solutions, 

introduce security concerns, and face challenges with tracking changes, performance 

constraints, and scalability issues. 
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1  Introduction 

Enterprise Resource Planning (ERP) applications are essential software applications 

for modern businesses since they help to manage and streamline key operations like finance, 

human resources (HR), supply chain, sales, and inventory in one integrated system (Prajová 

et al., 2021). An ERP application contains a centralized database and automated process that 

allows access to the same up-to-date information across different departments. This helps to 

improve data integrity, data accuracy, communication, efficiency, and decision-making 

across the organization (Klaus, Rosemann, and Gable, 2000). Traditionally, programming 

languages such as Java, Hypertext Preprocessor (PHP), Structured Query Language (SQL), 

Python, Ruby, JavaScript, C++, and C# are required to implement or customize centralized 

ERP applications (Zečević, Stakić, and Đurđić, 2024). As modern businesses change day by 

day with market movements, once ERP applications are implemented, customizing, or doing 

enhancements using these programming languages is not a good decision as it requires a lot 

of time, resources, and coding skills (Gargeya and Brady, 2005). Companies must be flexible 

and adapt to quick changes with sudden decisions to stay ahead of their fellow competitors. 

Based on those quick decisions, companies must change their ERP applications quickly to 

promote their business (Picek, 2023; Van Der Meer and Van Der Heijden, 2010). To address 

these challenges, many businesses are now developing their ERP applications with Low-

Code (LC) approaches like implementing inbuilt modules and simple drag and drop features 

to customize and enhance their ERP applications more efficiently (Picek, 2023; Tang, 2022; 

Carney et al., 2022; Bock and Frank, 2021). Picek (2023) stated that companies tend to 

develop ERP modules based on LC concepts to speed up their configurations and 

customizations. However, before applying LC development for ERP applications, it is vital 

to have a good understanding of LC and its advantages and disadvantages. Therefore, I 

decided to investigate and present ERP applications, LC development and its advantages and 

disadvantages. 

Earlier studies by researchers like Tang (2022) and Picek (2023) have shown that LC 

platforms allow non-technical employees to customize ERP applications. Researchers such 

as Tang (2022) and Picek (2023) who have conducted studies on this research area have 

shown that there are many advantages of applying LC development to ERP applications. LC 

development allows staff members who are not programmers to make customizations and 
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enhancements to the ERP application which eventually helps businesses achieve faster 

results, save money and work more efficiently (Picek, 2023; Tang, 2022). In addition, this 

can improve transparency and teamwork between business and Information Technology (IT) 

teams. It also encourages innovation by prototyping in short periods, considering the ideas 

from both business and IT teams. This is a good benefit for a company, and this not only 

helps in expanding the business but also helps in introducing new businesses to the world. 

Therefore, many companies tend to use LC development in their ERP applications. For 

example, Gartner and Forrester also predict that LC development will become much more 

common in ERP applications in the future (Tang, 2022; Carney et al., 2022; Bock et al., 

2021). This means that LC development will play a key role by making it easier for 

businesses to customize and enhance their ERP applications to meet changing demands and 

markets (Tang, 2022; Carney et al., 2022; Bock et al., 2021). While using LC approaches in 

ERP applications offers many advantages (Picek, 2023), it also has numerous challenges 

such as limited customization and flexibility (Alsaadi et al., 2021; Al Alamin et al., 2021), 

integration (Alonso et al., 2020), security concerns (Khorram, Mottu, and Sunyé, 2020), 

scalability issues (Ali et al., 2021), skill gap and over-reliance on non-developers (Büscher, 

Schilberg, and Wiegert, 2022), and limited features and functionality (Silva, Lopes, Avelino, 

and Santos, 2023). Even though using LC development can achieve simple user interfaces 

through pre-built components and drag and drop features, it often struggles with more 

complex or highly customized projects (Al Alamin et al., 2021). 

There was a substantial amount of research papers and other resources related to ERP 

applications and Low-code Development Platforms (LCDP). However, since only a few 

studies have been done on using LC approaches in ERP applications, I was only able to find 

an extremely limited number of resources related to this thesis topic (Picek, 2023; Käss, 

Strahringer, and Westner, 2023). Additionally, as shown in the (Käss et al., 2023) research 

paper, there are gaps in understanding how LC approaches work with ERP applications, 

particularly when it comes to testing, integration, and managing inconsistencies (Käss et al., 

2023). On the other hand, having a good understanding about this topic is more beneficial to 

today’s fast paced business world and for the users who deal with ERP applications 

(Venkatesh, Sharma, and Agarwal, 2022). As indicated in (Sultan, Kamaruddin, and Zulkifli, 

2020), enterprises must develop new digital solutions faster than their competitors and 

automated software development approaches such as LC can be the response to the digital 

needs of these new companies. Therefore, this study is more necessary.  



6 

 

The Primary research questions to be answered in this thesis: 

1. What are the advantages of applying LC approaches to ERP applications? 

2. What are the disadvantages of applying LC approaches to ERP applications? 

This thesis is organized as follows. Section 1 provides a brief primer on ERP applications, 

LC development, how LC development is changing the ERP applications, what are the 

advantages and disadvantages and why this is important to study right now. It also briefly 

presents the key findings of previous studies, research questions and research methods. 

Section 2 describes the related work based on different topics like LC, advantages and 

disadvantages of LC, ERP, real-world examples for ERP’s and advantages and 

disadvantages of ERP. Section 3 presents the research method section where I describe the 

research methodology in detail. In Section 4, I present the results and discussion. Section 5 

concludes the paper with a summary of its objectives, findings and a broader perspective and 

implications for the future.  
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2  Related literature 

In this chapter, I will explore previous research related to LC development and ERP 

applications. First, in the LC section, I will discuss the definition of LC, no-code, and 

custom-code development, and advantages and disadvantages of LC. Next, in the ERP 

section, I will explain what ERP applications are, examples for ERP applications and 

advantages and disadvantages of ERP applications. 

2.1  Low-Code 

With the rise of rapid application development (RAD) tools and fourth-generation 

programming languages (4GLs), LC development had its beginning in the 1990s and early 

2000s (Sahinaslan, Sahinaslan, and Sabancioglu, 2021). The main purpose of these RAD 

tools was to simplify the software development process by reducing the complexity of the 

traditional coding method. In the year 2014, Forrester research introduced the term "LC" to 

describe platforms that were developed to create software easily and faster (Juhás et al., 

2022). The main goal of LC platforms is to help “Citizen developers” people with limited 

cording skills to build and maintain applications more easily. These platforms consist visual 

interface, drag and drop features, and prebuilt components to simplify the software 

development process (Gargeya et al., 2005; Picek, 2023). 

We can develop software by means of three different approaches such as using No-Code 

(NC), LC, and custom code. Each approach has a different level of complexity, flexibility, 

and user involvement. There exist many studies which have compared these methods (Picek, 

2023; Tang, 2022; Bock et al., 2021; Sahay, Indamutsa, Di Ruscio, and Pierantonio, 2020; 

Luo et al., 2021; Kedziora, Aunimo, & Kortesalmi, 2024). 

NC platforms: These platforms facilitate creating software applications using visual 

interfaces by simple drag and drop elements (Picek, 2023). This enables a person with no 

traditional programming skills to build software and it helps individuals and businesses to 

build their software applications by themselves. NC platforms are great for quickly creating 

prototypes and simple applications since it allows to create software applications quicky and 

on a budget. Therefore, this is extremely popular among startups and small businesses. 
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However, NC platforms have limitations such as concerns related to scalability, flexibility, 

and lack of ability to handle complex logic and features (Heuschkel, 2023). 

LC platforms: These platforms are a mix of NC platforms and custom code developments. 

Therefore, they have visual interfaces and coding options to develop more complex 

applications compared to the NC platforms. To work with LC platforms, users need some 

understanding about traditional programming languages. These platforms are often used to 

speed up the development of internal business applications or improve existing systems 

(Kulkarni, 2021). They are especially helpful for businesses that need to quickly adapt to 

changing market conditions (Kulkarni, 2021). 

Custom code development: This allows us to create software from scratch using 

programming languages such as Python, Java, or C#. This method gives the most flexibility 

and control to developers, and it allows them to build complex and scalable software that 

fits specific business needs. While custom-code projects take a lot of time, money, and 

expertise, they give businesses full control over the code, letting them add any feature or 

integration they want. Large companies or industries with unique requirements, like gaming 

or ERP applications (Zečević et al., 2024), often choose custom code because it allows for 

fully customized solutions. However, this approach is expensive and time-consuming, 

making it less suitable for smaller businesses or projects that need to be finished quickly 

(Yan, 2021). 

2.1.1  Advantages of LC 

LC platforms have grown significantly over the last decade because businesses need 

to transform quickly, and there are not enough skilled developers. These platforms help to 

speed up development, reduce costs, and let non-developers help build and manage 

applications. This makes them a popular choice for businesses that want to innovate fast. 

Industry studies indicate that by 2024, 65% of all application development will use LC 

platforms (Sahinaslan, Sahinaslan, and Sabancioglu, 2021; Talesra and Nagaraja, 2021). 

Within this chapter I will discuss about these advantages one by one. 
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Acceleration of Application Development and Deployment 

Traditional software development process contains many different steps like planning, 

designing, coding, testing, and deploying, which can take weeks or even months. Developing 

software using LC platform process is faster since it provides ready-made components, drag 

and drop features, visual interfaces, and workflows. Therefore, developers can build 

software applications much faster using LCDPs by cutting down many of the long steps in 

traditional development (Bock et al., 2021; Al Alamin et al., 2021; Sahay et al., 2020; Luo 

et al., 2021; Rafi et al., 2022; Sanchis et al., 2019; Oteyo et al., 2021; Di Sipio, Di Ruscio, 

and Nguyen, 2020; Lethbridge, 2021; Martins et al., 2020; Krishnaraj et al., 2022; Arora, 

Ghosh, and Mondal, 2020; da Cruz et al., 2021; Nurharjadmo, Khadija, and Wahyuning, 

2022; Iyer et al., 2021; Sinha et al., 2020). For example, as stated by Forrester Consulting 

(2018), compared to traditional development, LC platforms can speed up software 

development up to 10 times. This helps businesses respond to market changes and meet 

customer needs more quickly (Rymer and Seguin, 2019). 

Reduced Costs 

It helps to cut down the cost of hiring IT experts, as general staff members without advanced 

technical skills can help to build software applications using LCDPs (Bock et al., 2021; 

Sahay et al., 2020; Luo et al., 2021; Rafi et al., 2022; Sanchis et al., 2019; Di Sipio et al., 

2020; Martins et al., 2020; Arora et al., 2020; da Cruz et al., 2021; Nurharjadmo et al., 2022; 

Schneid et al., 2021). Furthermore, this needs only a few resources for both development 

and testing phases. On the other hand, since software applications can be developed much 

faster, the overall cost of the projects will go down (Bock et al., 2021; Sahay et al., 2020; 

Luo et al., 2021; Rafi et al., 2022; Sanchis et al., 2019; Di Sipio et al., 2020; Martins et al., 

2020; Arora et al., 2020; da Cruz et al., 2021; Nurharjadmo et al., 2022; Schneid et al., 2021). 

Moreover, a study conducted by Gartner found out that LCDPs can cut down the software 

development costs by up to 70% (Mendix, n.d.). 

Involvement of Citizen Developers 

One of the major advantages of LCDPs is that they let non-technical employees known as 

“Citizen Developers” to build software to solve business problems. This allows employees 

from different departments to build their own solutions without waiting for the availability 

of the IT team. When non-technical teams such as business teams and IT teams work 
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together, it leads to more flexibility, quicker problem-solving, and helps businesses adapt to 

changes quickly (Bock et al., 2021; Al Alamin et al., 2021; Khorram et al., 2020; Sahay et 

al., 2020; Luo et al., 2021; Rafi et al., 2022; Sanchis et al., 2019; Di Sipio et al., 2020; 

Lethbridge, 2021; da Cruz et al., 2021; Iyer et al., 2021; Sinha et al., 2020; Wang et al., 2021; 

Bucchiarone et al., 2021). This teamwork also improves productivity and supports digital 

transformation across the organization (Bock et al., 2021; Al Alamin et al., 2021; Khorram 

et al., 2020; Sahay et al., 2020; Luo et al., 2021; Rafi et al., 2022; Sanchis et al., 2019; Di 

Sipio et al., 2020; Lethbridge, 2021; da Cruz et al., 2021; Iyer et al., 2021; Sinha et al., 2020; 

Wang et al., 2021; Bucchiarone et al., 2021). On the other hand, since different departments 

can create software applications based on their ideas without relying on the IT team, it speeds 

up innovation and helps introduce specific and unique features (Mendix, 2021). For instance, 

a survey by Mendix (2021) showed that 58% of companies using LC development increased 

innovation. 

Flexibility and Adaptability 

LC platforms help businesses to create prototypes and develop software applications step-

by-step in a quicker manner. This lets companies adjust faster to market changes and new 

business needs. Since these platforms use simple visual interfaces, developers can easily 

update software applications based on feedback without having to begin from nothing or go 

through long coding steps. This allows businesses to respond quickly to new demands, stay 

on top of market trends, and improve their software applications without spending too much 

time reworking the original design. A study by KPMG found that 78% of companies using 

LCDPs were able to adapt to changing business needs faster than with traditional 

development methods (KPMG, n.d.).  

Improved Collaboration Between IT and Business Teams 

LC platforms bring IT and business teams together by offering a shared platform where both 

technical and non-technical users can work together. Even employees without programming 

skills can easily join in the development process, allowing IT experts to handle the more 

complex tasks. This teamwork ensures that the final product is better aligned with business 

goals and meets user needs more accurately. It reduces miscommunication and speeds up 

the development of solutions that truly match what the business needs (Luo et al., 2021; Iyer 

et al., 2021). In the conference page (Elshan, Dickhaut, and Ebel, 2023), it is stated that “A 
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great opportunity of LCPs is their ability to break down the often-existing tension between 

IT and business departments and, as a link, to bring these two areas closer together”. 

Cross platform accessibility 

Cross platform accessibility is a major advantage of LC platforms. It lets you build an app 

once and use it on different devices such as desktops, mobile phones, and tablets. These 

platforms have built-in tools for responsive design, so the app adjusts automatically to fit 

different screen sizes and devices, making sure it works well everywhere. This saves time 

and money because there is no need to create separate versions for each platform or device. 

It helps businesses reach more users because people can access the software applications 

from anywhere, at any time, which is particularly important in today’s mobile-focused 

world. As more companies move towards remote work and digital mobility, LC makes it 

easier to give users a smooth experience across all devices, improving both satisfaction and 

efficiency. This makes LC a smart choice for building flexible, high-quality software 

applications without the hassle of traditional development. In (Talesra et al., 2021) it is 

mentioned that the cross-platform accessibility allows users to build applications that can be 

accessed and run on all platforms and devices making it easy to work on any issues. This 

will also help to improve consumer experiences. 

Lowered maintenance effort 

Another advantage of LC platforms is that they need lower maintenance for the software 

applications built with them. LC tools come with ready-made components, templates, and 

automated processes. Hence, much of the complex coding is already done. These platforms 

handle updates, security patches, and bug fixes automatically or with little effort from 

developers. This means IT teams spend less time fixing issues or maintaining the code. The 

visual tools also make it easy to update and scale software applications quickly when needed. 

This not only lowers costs but also gives teams more time to focus on innovation and creating 

new features, making the development process faster and more affordable (Bock et al., 2021; 

Al Alamin et al., 2021; Sahay et al., 2020; Sanchis et al., 2019; Daniel et al., 2020). 

Increased responsiveness to business and market demands 

In today’s fast-paced world, companies must adapt to meet customer demands, market shifts, 

and modern technology immediately. Since LC platforms allows businesses to create, test, 

and launch software applications faster without taking long timelines, businesses can 
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response to market chances and provide the business needs quickly. This also helps to create 

new products or services faster and make improvements based on real-time feedback (Bock 

et al., 2021; Al Alamin et al., 2021; Rafi et al., 2022; Sanchis et al., 2019; da Cruz et al., 

2021). Furthermore, it helps to keep businesses competitive and flexible, take advantage of 

new opportunities, and solve problems before they grow (Bock et al., 2021; Al Alamin et 

al., 2021; Rafi et al., 2022; Sanchis et al., 2019; da Cruz et al., 2021). 

Promoted digital innovation 

Using LCDPs make digital innovations easier since these platforms have simplified the 

software development process for both technical and non-technical people. As LCDPs do 

not need complex coding, people can create and test their innovative ideas by making digital 

solutions. A company can take advantage of this by allowing employees from different 

departments to work together and create software applications or introduce new features to 

solve business problems (Sanchis et al., 2019; Di Sipio et al., 2020). On the other hand, LC 

platforms also make it easy to update and improve software applications. Therefore, 

employees can improve their solutions continuously based on feedback, changing needs and 

requirements (Sanchis et al., 2019; Di Sipio et al., 2020). Apart from that, since building 

digital innovation with LC is fast and simple, companies can explore new business models, 

improve customer experiences, and stay competitive in the digital economy (Sanchis et al., 

2019; Di Sipio et al., 2020). Overall, LC is considered a powerful platform for speeding up 

digital transformation and driving innovation across industries (Sanchis et al., 2019; Di Sipio 

et al., 2020). 

Higher Client Satisfaction 

Increasing client satisfaction is one of the key features in the business world. Since LCDPs 

allow to build and launch software applications faster, it helps to meeting client needs in less 

time (Elshan et al., 2023). Therefore, clients no longer need to wait through long 

development cycles for custom solutions, making new features, updates, or entire software 

application since they can be delivered quickly (Elshan et al., 2023). LC platforms also let 

businesses to respond to feedback faster by making real-time changes to improve the user 

experience (Elshan et al., 2023). This flexibility helps to ensure that the final product 

matches the client’s expectations and business goals. Additionally, LC makes it easier for 

developers and non-technical teams to work together and to understand the client needs from 
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the beginning of software development process (Elshan et al., 2023). Overall, all these 

advantages such as faster delivery, quick responses to feedback, and better alignment with 

client needs, lead to higher client satisfaction and stronger long-term relationships (Elshan 

et al., 2023). 

2.1.2  Disadvantages of LC 

While LCDPs offer significant advantages, they also come with several disadvantages 

and limitations. Limited customization and flexibility, issues in integration, risk of vendor 

lock-in, security concerns, scalability issues, performance constraints, skill gap, over-

reliance on non-developers, limited features and functionality, maintenance and long-term 

viability and dependency on platform updates are some of them. Within this chapter I will 

discuss about these disadvantages one by one. 

Limited Customization 

Even though, LC development applications make it easier to build software applications 

quickly with drag-and-drop features, they often struggle with more complex or highly 

customized projects. Developers find some difficulties when trying to change things such as 

user interfaces or trying to manage dynamic events using LCDPs (Al Alamin et al., 2021). 

Many developers struggle to get answers to their questions about customization and handle 

complex scenarios. But so far, those questions go unanswered by showing how challenging 

it can be to adjust these platforms to fit specific needs. As a result, LC platforms may not be 

the best choice for a project which requires an elevated level of customization or precise 

control (Al Alamin et al., 2021). 

Integration 

Connecting LC platforms to third-party services or existing systems can be challenging, 

especially when different technologies are involved (Alonso et al., 2020). For example, as 

stated in the research paper (Alonso et al., 2020), integrating Not only SQL (NoSQL) 

databases, which use different data structures, can be hard because LCDPs usually struggle 

to handle these types of complexity with their simpler tools. As a result, it is difficult to 

create reliable and scalable solutions to connect data across multiple platforms smoothly 

(Alonso et al., 2020; Elshan et al., 2024). 
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Vendor Lock-In 

The risk of vendor lock in is one of the disadvantages of LC platforms. If a business heavily 

relies on a specific vendor’s technology, then it is hard and expensive to move their software 

applications or data to another platform. LC platforms often use unique tools, interfaces, and 

coding standards which are difficult to transfer, and this limits the flexibility and future 

growth of software applications. As a result, businesses have a long-term risk when they are 

going to adopt innovative solutions or connect with other systems (Bies et al., 2022). 

Security Concerns 

Since traditional coding has more control for developers, it has more chances to write down 

the coding require to improve the security of software applications. But since LC speeds up 

software application development with pre-built components and minimum coding, it does 

not have a strong security control compared to traditional coding solutions (Khorram et al., 

2020). Furthermore, LC platforms hide much of the underlying code and developers may 

not have full control or visibility over security features. So, this can make software 

applications more vulnerable, and it may be a cause for threats such as data breaches, 

hacking, or system errors. Furthermore, this can put companies at risk if the platform does 

not have strong security protections or if security updates are delayed (Khorram et al., 2020). 

Scalability Issues 

Even though LC platforms are great for quickly building software applications, they often 

struggle with larger or more complex tasks (Philippe et al., 2020). Most of the LC platforms 

have been designed to handle simple tasks and it is hard to handle high transaction volumes 

or complicated integrations which are needed for big enterprise applications (Philippe et al., 

2020). Even though a company needs a simple application in the initial level, with the 

company growth it needs to expand the application, implement new features, do certain 

modifications, and add more users to their software application. But with the scalability 

limitations of the LC platform this cannot be achieved and increasing the number of users 

may be a cause to slow down the performance. Additionally, since LC platforms have not 

optimized resource usage well it is also a reason for this scaling issue (Ali et al., 2021). 
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Performance Constraints 

LC platforms are built to make software application development fast and easy, but this can 

limit how much you can optimize, especially for larger or complex software applications. 

While LC platforms provide user friendly pre-built components with drag-and-drop features, 

they have limited the developer’s ability to fine tune the performance (Trigo et al., 2022). 

This can lead to slower processing, more memory usage, and difficulty in handling complex 

tasks or substantial amounts of data, which can make software applications less efficient 

(Trigo et al., 2022). 

Skill Gap and Over-reliance on non-developers 

LC platforms allow “Citizen Developers” or people with no or little programming skills to 

create software applications. However, this can create a technical skills gap, especially when 

there is a need to handle more complex tasks or customizations. With the simplicity of LC 

platforms, companies depend on the non-technical staff to build their software applications. 

This might result in bad coding practices or less efficient solutions especially when it 

requires using advanced coding. Therefore, it can be harder to handle complex needs and 

may cause errors or inefficiencies in the future (Büscher et al., 2022). 

Limited Features and Functionality 

While the drag-and-drop features in LC platforms make development simple, they often do 

not let developers include the custom features which are needed for complex software 

applications. The pre-built components and templates might not fit in every situation since 

they do not allow to create software application based on the user preference. This also can 

make developers feel restricted, especially when they need to build more advanced features 

than what the platform offers (Silva et al., 2023). 

Maintenance and Long-Term Viability 

LC platforms can face different issues when it comes to maintaining software applications 

and keeping them running smoothly for a long time. Even though building a simple 

application is easier with these platforms, updates and doing changes are difficult (Silva et 

al., 2023). Since these platforms are highly reliant on specific technologies, it can be difficult 

to ensure software applications stay compatible with modern technologies or changing 

business needs. As the platform updates, it may stop supporting certain features or make 
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changes that could break the app. This makes maintenance harder and can lead to higher 

costs. Over time, this can affect how well the app performs (Silva et al., 2023).  

Dependency on Platform Updates 

If we create a software application using a LC platform, it will be highly reliant on platform 

updates. Since vendors have the ownership and control of these platforms, users must depend 

on them and their release updates, fix bugs, and add new features. If updates are delayed or 

limited, it can slow down the performance and growth of the software applications built on 

the platform. Furthermore, sometimes vendor updates can change or break existing features, 

and it also can be a cause to disruptions and extra work to fix the problems. This reliance on 

the vendor is a big headache for the companies since it is harder for businesses to plan and 

scale their software applications effectively (Alamin et al., 2023). 

2.2  ERP Applications 

ERP application is a software application which organizations use to manage and 

automate their main day to day business operations in one system (Oracle, n.d.). These 

applications consist of business activities, information, and processes from departments like 

finance, HR, procurement, supply chain, and manufacturing (Klaus et al., 2000; Oracle, 

n.d.). As stated in (Oracle, n.d.), a complete ERP suite also includes enterprise performance 

management, software that helps plan, budget, predict, and report on an organization’s 

financial results. Since an ERP application uses a centralized database and combines 

different business functions into one system, all the departments can work together smoothly 

and access accurate, real time, up to date data which helps to reduce error and improves 

efficiency (Gargeya et al., 2005). Therefore, organizations can make better decisions by 

using a single view of all data (Klaus et al., 2000).  

ERP applications are built with a modular structure (Monk & Wagner, 2012). Even though 

these modules exist separately, they are connected to each other. Some modules are 

independent, and some components depend on some other component or components. This 

means some components have dynamic dependencies and some components have static 

dependencies. This modular architecture allows organizations to choose the features 

according to their needs and add more if their needs are changed later (Herlyn, 2021; 
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Bergmann & Füglistaller, 2023; Kumar et al., 2023). As a result of this flexibility, ERP 

applications are scalable, adaptable, and customizable (Herlyn, 2021; Bergmann & 

Füglistaller, 2023). For example, a manufacturing company focuses on modules for 

production and inventory, while a service company prioritizes customer management and 

financial modules. Since these modules are interconnected, if any changes are made in one 

area, they are automatically updated throughout the entire system. This keeps data accurate 

and reliable and helps to make real -time decisions (Monk & Wagner, 2012). 

 

 

Figure 1: Logical Architecture of an ERP Application (Amini et al., 2020)  

 

Figure 1 illustrates the logical structure of the components of an ERP application and how 

they relate to different business processes and users. This discusses how the database, 

business logic and user interface functions to facilitate an efficient and smooth operating 

environment. The base layer stores and handles the application data of the company and 

consists of data storage and hardware elements. Higher to it is business rules and process 

layer also known as the business logic layer, containing business rules and processes 

required for the system to operate harmoniously. On top of this are the functional business 

modules such as finance, supply chain, manufacturing, and HR. The topmost layer is the 

user interface layer which involve the interaction of the ERP application with the end users. 

                       

                

                    
                                         

                           

   
      
 

         
             

         
          

       
 

          

                                  

         



18 

 

It means that users have an ability to input data and modify them without having the detailed 

knowledge about this system. This makes the software have an appearance of a multilayered 

structure that conceals intricate aspects of the software from the user, and present a basic, 

easy-to-use interface. (Amini et al., 2020).   

 

  

 

Figure 2: The Physical Architecture of ERP Applications: (a) Two-tier ERP architecture, 

(b) Three-tier ERP architecture (Amini et al., 2020) 

 

Figure 2 illustrates the second type of architecture known as the tiered architecture or 

physical architecture. It shows on what kind of servers and different hardware portions the 

components of an ERP application are located. Earlier, ERP applications adopted a two-tier 

architecture where the user interfaces were operating on the client’s side while the database 

was on another server. However, most of the modern ERP applications have upgraded to the 

most complex and developed three-tier architecture. This three-tier model has three layers: 

A data tier which consists of the database, an application tier with business logic, and a 

presentation tier for the user interface (Amini et al., 2020).  

The data tier is responsible for persisting information and using that information while the 

application tier is responsible for carrying out the business logic and handling user requests. 

The presentation tier presents a user-friendly interface where users can interact with the 

already coded system. The tiered structure also makes ERPs more scalable, flexible, and 

much easier to manage and to maintain. It also increases consistency and security because 
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each layer can be controlled independently, minimizing the chance of significant system 

failures (Amini et al., 2020). 

According to the latest Gartner® Peer Insights™ report for Cloud ERP for Product-Centric 

Enterprises (Gartner, n.d.), Industrial and Financial Systems (IFS) and Systems Applications 

and Products in Data Processing (SAP)small lead the Customer’s Choice for 2023 ERP 

solutions. This proves they are well positioned in the ERP market as software companies. In 

the following sections, I will examine why IFS and SAP are leaders in the ERP market 

focusing on their specific features and benefits. 

IFS ERP is a full enterprise resource planning implementation intended for companies with 

operation management that is intricate and processed oriented (CURIT, n.d.). It is thus fixed 

primarily on sectors such as manufacturing, aerospace, defence, energy, and utilities (IFS, 

n.d.). IFS offers the ERP application in a modular way and that means that the companies 

can employ only the functions they require like finance, HR, supply chain or others (IFS, 

n.d.). These are advantageous as they can be quickly modified and developed when the need 

arises over the various years of business. Another distinct operation that has been enhanced 

through the implementation of IFS ERP is the enhancement of operations across the various 

department to achieve great efficiency in the business. For instance, one case study (Kalwar 

et al., 2022) indicated that a manufacturing firm saved over 48,000 hours in the first year 

after implementing IFS ERP through elimination of many manual activities and automating 

them. This goes to prove how efficient the enhanced system is in enhancing flows for 

operations to proceed efficiently (Kalwar et al., 2022). Additionally, it has been noted that 

IFS ERP is easily integrated into other systems and external data sources, thus IFS ERP 

allows organizations have real time information that can be used to make better decisions 

(Grobler-Debska et al., 2021). 

SAP ERP is one of the most widely adopted types of enterprise software solutions 

implemented by companies worldwide (SAP, n.d.). In the world of Single sign-on (SSO) 

this one is famous for its flexibility in terms of the amount of functionality it offers and its 

deep connectivity possibilities. Like IFS ERP, SAP ERP is a modular system which enables 

the companies to manage and automate most significant business processes including such 

areas as finance, HR, and supply chain. Another is its applicability to organizations with 

extensive production, as well as to organizations with a limited number of products, thereby 

enabling organizations to modify the system according to their work requirements. One of 
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the main characteristics of SAP ERP is the integration of various business processes within 

a single program (SAP, n.d.). This makes work easier and assists in enhancing good decision 

making throughout the firm. These features enable data to be passed seamlessly across the 

organizational departments so that barriers to data access are minimized and timely 

information made available. Despite several advantages, SAP ERP can be difficult to set up 

and might need much time and effort. If, for instance, there is a rise in the sizes of the project 

or miscommunication of goals and objectives, effective planning and project management 

are essential to overcome them. SAP ERP implementation success is a function of readiness 

as well as project management. Therefore, continuous user training is also important for the 

efficient use of the system features (Zečević et al., 2024; Lanci, 2008). 

2.2.1  Advantages of ERP Applications 

ERP applications hold a lot of advantages for companies as they make business 

activities more efficient and facilitate all processes, as well as offer detailed information on 

business processes (Spathis & Constantinides, 2003). This section summarizes the key 

advantages of ERP applications. 

Improved Efficiency and Productivity 

Implementing an ERP application improves efficiency and productivity in organizations. 

ERP applications connect various parts of the business, like finance, HR, and supply chain 

management, into one system. This reduces unnecessary tasks and improves communication 

between departments. By having everything connected, companies can use resources better, 

reduce manual work, and track important data in real-time to make better decisions. This 

helps businesses respond faster to market changes and boosts overall productivity. ERP 

applications also lower transaction costs and improve customer satisfaction, leading to both 

short-term and long-term success. 

Real-Time Data and Reporting 

The foremost advantage of an ERP application is that it enables a company to get real-time 

information and reports. This helps businesses to make efficient decisions based on 

qualitatively accurate and recently updated information acquired from departments like 

finance, sales, inventory, and supply chain management. Real-time reporting makes the 
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process automatic, and any manager can generate up-to-date reports within organization 

within shortest span of time to get the state of business operation. This feature does not only 

increase efficiency in decision making but also increases the ability to control and/ or track 

other decisions, making it easier for businesses to adapt to changes in the market (Erkayman, 

2018). Furthermore, through real-time reporting, ERP enhances financial transparency, 

besides aiding in strategy formulation since corporate KPIs are relayed as events occur 

(Saputra & Fadlila, 2023). 

Cost Savings  

ERP’s most desirable advantage is the savings that any organization can make. ERPs 

enhance organisational operations, for instance, distribution of resources and output since it 

collects data from several segments of a business. It minimizes redundancy since data does 

not have to be entered again, eliminates instances of data entry errors, supports easier 

planning and decision-making, which results in cost saving. For instance, ERP applications 

provide real-time information on stock availability to decrease excess stock in inventories. 

They also help in the accounting and cost management in its quest for better cost control and 

more accuracy. While most businesses recognized the effectiveness of Activity-based 

costing (ABC) analysis to reveal cost components and cost savings, they also considered 

ERP applications as a principal factor to enhance profit (Kim, 2009). Also, it is noteworthy 

that ERP applications decrease transaction costs while enhancing the management of costs 

in general since many processes are performed automatically, and not manually (Yong-gao, 

2011). 

Enhanced Collaboration 

Another major potential advantage of ERP applications is the ability to increase 

collaboration. ERP applications integrate different business functions into one system so that 

the departments receive information to work with, which also enhances their 

communication, and they can work simultaneously. This integration benefits not only 

internal teams in a company but extends to customers and suppliers outside the company as 

well. The information contained in an ERP program is centralized. Hence, it does not allow 

several departments to have their own data, different from what others have or outdated data. 

All of this results in improved decision-making as well as more effective organizational 

processes, which in turn drives performance (Wu and Cao, 2009). Moreover, ERP 
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applications enable collaborated working between two and more enterprises through supply 

chain management and make the intercompany cooperation easier (Welty and Becerra-

Fernandez, 2001). 

Regulatory Compliance 

ERP applications assist organizations in following legal requirements and regulations 

through the centralization and automation of reporting processes. These systems enhance the 

recording and monitoring of the financial information, making it easier for the organizations 

to meet the rules which incorporate some of the high-profile demands such as the Sarbanes-

Oxley Act (SOX). For instance, ERP applications have controls that reflect the structure of 

the company which enhances the internal controls for financial reporting. Therefore, 

companies using ERP applications will least likely report to have weaknesses in their internal 

controls than other companies which makes It easier to meet the set regulatory standards 

(Morris, 2011). Furthermore, since ERP applications guarantee data accuracy and visibility, 

it helps regulated industries such as finance, healthcare, and manufacturing to meet 

regulatory compliance (Mundy & Owen, 2013). 

Better Customer Service 

ERP applications increase customer service through enhanced organizational processes and 

integration of business departments. This results in a faster ability to respond to a customer, 

and thus greater satisfaction. Through the consolidation of customer information and 

automation of processes such as order management, inventory tracking, and customer 

support, ERP applications enable better, efficient information provision and support rates at 

companies. Such efficiency enables the business to address the client’s concerns faster, 

minimize the services’ downtimes and offer personalized experiences, hence improving 

satisfaction. Research work indicate that ERP applications have a direct positive impact on 

the service quality and customer satisfaction that is vital for competitiveness (Mesjasz-Lech, 

2015). 

Supply Chain Optimization 

Great rewards can be gained from using ERP applications in managing the supply chain. It 

connects different business functions, brings improvements, and assists in making better 

decisions. ERP applications enhance supply chain coordination from logistics and customer 

service to procurement and inventory management through automation and real-time data. 
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It results in efficient usage of resources, lower inventory costs and enhanced customer 

satisfaction. Additionally, ERP applications minimize risks through the monitoring of supply 

chain processes and adaptations of the processes to suit the changes in demand. Different 

studies suggest that organizations stand to benefit a lot by implementing ERP applications, 

particularly in the supply chain sub-processes such as inventory control and demand 

planning (Khan & S., 2020). 

Data Security and Data Accuracy 

Concerning the data security and data accuracy, ERP applications apply a firmer security in 

the storage of data as well as data processing, which is beneficial for organizations which 

work with vast amounts of data and information. ERP applications combine different 

business processes and centralize data control which guarantees that the probability of an 

improper intrusion or data leakage is limited. Businesses which operate in today’s 

technological world depend on the efficiency of current ERP applications to address security 

risks such as cyber threats with enhanced security essentials like encryption and multi-factor 

authentication. They also guarantee the reliability of the data by making sure that all the 

departments employ correct and up-to-date data to avoid discrepancies. This is particularly 

the case given that an increasing number of firms are transitioning to cloud-based ERP 

applications, in which the protection of data often is a key concern, especially when using a 

hybrid architecture to manage confidential information (Hrischev, 2020). 

Mobility and Remote Access 

This is an added advantage of ERP applications since mobility and remote access will enable 

the users to access important business data at any time and from any location. This is 

particularly useful for employees who are working remotely or are on the move most of the 

time. Through use of mobile technologies, ERP applications provide real time data access 

which aid businesses in decision making and management of affairs irrespective of the 

location. This increased accessibility increases efficiency and timeliness of work such as 

sales, inventory, as well as customer support right at your fingertips. Larger numbers of 

companies are implementing mobile ERP solutions, because they are compatible with 

different devices and allow the businesses to become more flexible in a mobile environment 

(Dabkowski & Jankowska, 2003). 
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Standardization of Business Processes 

ERP applications offer numerous advantages from grouping together various activities of 

businesses and ensuring that their operations follow a set formula throughout departments. 

Through such a standardization, it becomes certain that all processes would be under the 

right standards enabling more consistency, increased efficiency, and reduced operational 

hazards. The process will also bring the most significant improvement, reducing duplicate 

tasks and helping companies avoid different business units performing similar tasks in 

segments that require standardization while satisfying the same regulations. Standardized 

process also assists in decision making since it avails departments to have access to accurate 

and current data in real-time (Chtioui, 2009). This method not only saves time and money 

but also provides global standardization and scalability to the organization.  

Inventory Management 

Inventory management is made easier through ERP applications since it uses real time data 

as well as automating activities such as stock checks, demand forecasting and ordering. An 

ERP application helps the organizations to maintain appropriate levels of stock so that they 

are not left with no stock or excessive stock. This in turn lowers the cost of storage and there 

are also fewer chances of stock running out. Inventory levels are tracked by the system in 

real time across distinct locations to offer businesses more visibility than they have now. 

This makes it easier to plan and implement alteration in inventory management as per the 

requirements of safety stock. Consequently, procurement and stock replenishment become 

easier for these businesses to handle, and they guarantee to supply the correct products in 

the right time, which satisfies the customers (Razi & Tarn, 2003). 

2.2.2  Disadvantages of ERP Applications 

Although ERP applications have numerous advantages, they also present several 

drawbacks, challenges, and risks. The following are some of the main disadvantages of ERP 

applications. 

High Implementation Costs 

One major disadvantage in ERP applications is the excessive costs associated with 

implementing the system, a problem that is well known to result in costs more than the 
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originally estimated figures. The costs include not only the software expenses, but also the 

costs of the hardware, fees of the consultants, trainings, customization, and maintenance. 

Many of these costs can add on so much to the total amount of capital required to effectively 

apply and implement an ERP application. Research show that organizations may end up 

paying between thrice to seven-fold the total cost of the ERP software to cater these services, 

a fact commonly seen as costly for most Small and Medium-Sized Enterprises (SME) 

(Scheer & Habermann, 2000). Furthermore, there appears discrepancy in expectations where 

other issues occur during the process, thus increasing the cost and reducing the return on 

investment (Nikitovic & Mahmutovic, 2019).  

Complex Implementation Process 

A primary drawback of ERP applications is that it is difficult to implement them in an 

organization. This is because apart from customizing the system to fit the business’ 

requirements, it also entails integrating the ERP with other business systems as well as a 

policy on user training. ERP implementation often leads to significant modifications to 

business practices company wide, which requires critical planning more so, and definite 

endorsement from the senior leadership. It also takes so much time and money, and many 

companies end up spending more than they expected. Furthermore, integration and change 

management to make sure that the ERP application reflects the business needs is also a 

challenge (Bingi, Sharma, & Godla, 1999). 

Resistance to Change 

Another disadvantage of ERP applications is culture resistance that is experienced during 

the implementation process. Such a system can be resisted by employees because they may 

feel that their jobs are at risk once the new ERP application is implemented or they do not 

understand the ERP application, or they may not be comfortable with the modern 

technology. These resistances affect implementation by causing delays, reducing the 

effectiveness of the system, and increasing the overall cost of implementation. For example, 

research has indicated that when the employees in an organization resist, this is a factor that 

is likely to lead to less achievement of goals as well as less satisfaction of the employees 

with the ERP application (AhmedZafar, Imad, Sawaridass, & Ramayah, 2006). To counter 

this, there is the need to employ proper strategies in change management such as training to 

assist the employees to accept and adjust to the new system. 
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Data Migration Issues 

Another main drawback of ERP applications is the problem of data transfer which can be 

quite challenging and time consuming. Data migration from other legacy systems to a new 

ERP application requires elaborate strategies and much attention to make certain that the 

data transferred is correct and complete. When not handled properly, data migration may 

end up increasing costs, cause some delays and in some cases may also cause system failure. 

Failures during the transfer process may cause data to be either partially or inaccurate and 

this in turns impacts business operations and decision making. Data migration is an 

extremely critical function in ERP applications because it requires real, integrated data to 

drive all business processes (Maksimov, Golubeva, Volovich, & Nekrasov, 2023). 

Customization Risks 

Even though ERP applications can be tailored to fit the customer’s needs, there are also large 

risks involved with customizations including system stability, maintenance, and the overall 

total cost. Customizing might sometimes be useful in situations that require adaptation to 

certain business requirements. However, in doing so there is a chance of the system 

becoming rigid, hence indicating future upgrade and maintenance problems. One such 

example is that a highly customized ERP applications might shift away from the standard 

configuration which the vendor provides, and this may result in issues with update and 

maintenance. This could also bring the total cost of ownership up. Customizations can also 

result to more mistakes and could otherwise affect system performance negatively if not 

professionally managed (Rothenberger & Srite, 2009). These risks exemplify that there is a 

need for achieving optimal levels of customizations while at the same time not 

compromising with the future stability and cost of systems. 

Integration Challenges 

ERP applications are also criticized for posing a challenge for integration with other internal 

as well as external systems. Integration as a rule is not only a technical problem, but an 

organizational one and is most of the time solved in parallel with other challenges. Such 

problems may occur by virtue of differences in system designs, in formats and structures of 

data, and in the activities that need to be aligned. For instance, ERP applications might 

require integrating with supply chain, customer relationship management or even some older 

and redundant systems, which tends to be problematic and very often demands a lot of 
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modification. It is identified that if integration is not professionally managed, it might slow 

down implementation, increase the costs and lower the overall impact of the ERP application 

(Banaeianjahromi et al., 2016). 

Security Vulnerabilities 

ERP applications are usually open to security threats due to the interconnected nature of 

most functions in an organization as well as the system’s design. One of the primary 

problems include the fact that these systems contain large volumes of confidential data, such 

as financial records, personal records of employees and clients among others, making them 

vulnerable to online attacks. ERP applications could also have limitations at varied depths, 

including vulnerabilities at a versions or configurations level thereby making these systems 

more vulnerable to unauthorized access, data loss and other security problems. As an 

example, ERP applications that are hosted on cloud will encounter additional risks associated 

with data confidentiality and data integrity (Rîndașu, 2018). Furthermore, issues that are 

beyond the expectations of the users such as system glitches or misalignment with business 

requirements also contribute to a delay in full functionality and, consequently, longer 

downtime and low organizational efficiency (Al-Mashari & Al-Mudimigh, 2003). To avoid 

these risks, organizations should incorporate rigorous security measures such as frequent 

vulnerability scans and standard security settings.  

Limited Flexibility 

One of the bigger downfalls of ERP applications is that they are not very flexible. These 

systems are designed to automate business processes to better link them together. However, 

they force companies to restructure the processes into the formats of the chosen system. This 

rigidity becomes an issue if businesses are required to adapt quickly to new markets or to 

include new processes. The problem of getting an ERP application tailored to one’s needs is 

that it may prove expensive and has the potential of becoming intricate making it even more 

difficult for companies to remain adaptive. According to studies, the high degree of ERP 

standardization reduces innovation by forcing organizations to take more time before 

launching new products or services, thus decreasing their competitiveness (Lindley, 

Topping, & Lindley, 2008). 
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Underestimation of Training Needs 

Another disadvantage of ERP applications is that training could take a lot more time than 

initially estimated during the implementation process. Training remains as one of the least 

considered aspects of ERP application implementation, which leads to hardcore performance 

issues. Underutilization of the system and inability to derive optimal organizational value or 

benefit is likely to result if employees are not sufficiently trained. Previous studies reveal 

that time and resources utilized on ERP training remain inadequate, and therefore, the 

system’s users do not grasp its full potential or express satisfaction with it. This can result to 

prolonging of the post-implementation phase, consequently, dampening the overall success 

of the ERP application (Bingi et al., 1999). 

Compliance Risks 

Another risk of ERP applications is that there is always a possibility that business will fail 

to meet required regulations. Many rules must be obeyed in ERP applications, such as 

financial reporting standards and data protection laws. However, they can be sometimes 

complicated, so it is not always easy to strictly follow them. For instance, if the system is 

not well implemented or if compliance is not well addressed during implementation, then 

companies may breach tax laws or internal controls as may be recommended by the SOX. A 

study conducted reveals that lack of proper approach towards compliance issues can lead to 

substantial financial risks for a company, particularly on areas such as value-added tax 

(VAT) (Goossenaerts, Zegers, & Smits, 2009). 

Long Implementation Timeframe 

Another major shortcoming of ERP applications is the extended period taken to implement 

them. Depending on the organization’s size and complexity, this process can take a few 

months or even a few years. ERP application implementation calls for several phases, for 

instance, data transfer, business process modifications, the setting up of the new system and 

user training. This prolonged process can disrupt business operations and pull out the 

positive outcomes of implementing the ERP application. It is identified that if poorly 

managed, the period for completion of a project can be radically extended, and with it the 

costs of a project will increase, and the overall efficiency of work done will decrease 

(Mabert, Soni, & Venkataramanan, 2003). 
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Ongoing Maintenance and Upgrades 

Another disadvantage of ERP applications implementation is the constant need for 

maintenance and upgrades, which is very costly and takes a lot of time. After integration, 

organizations must continually support and evolve their system to reflect changing business 

environments and emerging technology. This includes applying patches, transforming to 

newer software versions, and managing vendor update matters. Annual maintenance can cost 

between a quarter of the total amount spent initially on ERP applications whilst upgrades 

can further add an additional 25 – 33%, making it a massive cost in the long haul (Ng, Gable, 

& Chan, 2003). Furthermore, the management of these updates becomes tricky due to the 

intense nature of ERP applications, and one needs to gain expertise to address them. 

2.3  Applying LC features in ERP applications 

Once we implement ERP applications using traditional programming languages with 

software lifecycles, applying same method to do the enhancements and configurations in 

ERP applications is time consuming and costly. To do a simple configuration, if we use 

coding practices, we must allocate IT resources like software engineers and quality assurance 

engineers. Furthermore, this process takes a long time since it has multiple steps like coding, 

testing, creating pull requests, reviewing pull requests, merging pull requests, and deploying. 

On the other hand, with the todays faced paced world this coding practices are not good 

enough to cater the rapid changing requirements. Apart from that, with the scarcity of 

software engineers it is not easy to allocate them into each task in ERP applications. 

As a result of that, most of the ERP application users tend to apply LC into their ERP 

applications since it helps to do the enhancements and configurations extremely fast. This is 

not an integration of LC platform to the ERP applications. Once ERP applications are built 

using traditional programming languages, they follow LC practices, create inbuilt 

components, allow drag, and drop facility to the users within the ERP Applications to do the 

customizations and enhancements.  

For instance, IFS ERP applications use LC practices to do their enhancements and 

configurations (Matthews, 2021). They have their inbuilt component and drag and drop 

facility to create lobby pages, client pages, entity configurations (Van Der Meer and Van 
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Der Heijden, 2010), projection configurations (Sultan et al., 2020) and to handle custom 

events. With these kinds of facilities users can quickly make their lobby pages or handle 

events according to their requirements. Since LC does not need any technical knowledge, 

even functional teams can do enhancements or modifications to fulfil the customer’s 

requirements. 

It is also clearly explained in (Picek, 2023) and (Tang, 2022) by highlighting the advantages 

and disadvantages of LC when applying with ERP applications. 
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3  Research method 

This study followed Döringer’s (2020) interview method to get deeper understanding 

and explore the experts' individual experiences and opinions by conducting interviews. This 

study also used a qualitative approach and problem-centered expert interview method. As 

described by Döringer (2020), this method was important to gather both explicit technical 

knowledge and implicit decision-making processes of experts who work with LC in ERP 

applications. Based on this method I conducted a thorough and detailed analysis which will 

provide a full understanding of the advantages and disadvantages of using LC in ERP 

applications in real-life situations by giving both explanatory and descriptive insights. 

3.1  Approach 

The thesis was designed using Döringer's (2020) problem-centred expert interview 

approach. It included semi-structured, open-ended questions that were flexible within a 

specific topic. This setup allowed the experts to freely discuss their experiences in detail by 

making it easier for them to share their insights naturally. 

In creating the interview questions, I carefully reviewed existing research and Döringer's 

(2020) method and ensured that the interview questions focused on the main topics of the 

study. I made the questions in a flexible way for participants to openly share their 

experiences and views in detail. This approach aligns with Döringer’s (2020) concepts of 

uncovering expert knowledge by allowing experts to share their personal perspectives and 

experiences in their field. 

To ensure the interview questions were reliable, first I tested them with a small group of 

experts. This trial helped me identify and fix confusing or unclear parts. I also compared the 

interview responses with other sources, such as academic articles, research papers, and 

commercial reports, to check for accuracy. This process, known as triangulation and 

recommended by Yin (2014), helped confirm that the information I collected was accurate 

and trustworthy. 
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Since this is a qualitative study, I used thematic coding to analyze the interview responses. 

This means I carefully went through the interview responses to find the common patterns 

and meaningful themes. This helped me to understand the advantages and disadvantages of 

LC in ERP applications. I also used the grounded theory approach supported by Yin (2014) 

which allowed me to develop the theories based on real data from the interviews. 

3.2  Data collection 

I selected 25 experts based on two main criteria: (1) working in the IT field and (2) 

having hands-on experience using LC in ERP applications. Since I am going to analyze 

advantages and disadvantages in applying LC in ERP applications, I realized that 

participants who meet these criteria are more important. 

3.2.1  Justification of Convenience Sample 

I found the participants for the interviews through LinkedIn and my professional IT 

networks. Therefore, this approach ensured that all the participants have relevant experience 

and expertise in ERP and LC platforms. 

3.2.2  Participants' Demographics/Characteristics 

These participants had different job roles, such as Technical Consultant, Senior 

Software Engineer, Head of Digital Transformation, and Solution Architect, which ensured 

I gathered insights from a variety of expert perspectives. This diverse group was chosen to 

ensure I got a complete understanding of how LC is used in ERP applications across different 

job roles and responsibilities. The participants had varying levels of experience ranging from 

3 to 20 years in IT. This range provided a balanced view of how LC impacts ERP 

applications at diverse levels of experience. The fact that the participants had on-hand 

experience in different ERP applications like IFS ERP, SAP and Microsoft Dynamics 365 

systems helped me to understand whether it has a difference when using LC with each ERP 

applications. 
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I used a problem-centered approach in the data collection process to make sure it captured 

both explicit and implicit knowledge from the experts. I also used other sources like 

company documents, reports, and publications to add additional information and triangulate 

the interview data to enhance the study’s overall validity (Yin, 2014). 

 

Table 1: Participants' Demographics/Characteristics 

Interviewee Field Job Role 
Years of 

Experience 
List of ERPs Worked 

R1 IT 
Technical Consultant & Software 

Architect 

11 

 
IFS ERP Application 

R2 IT Lead Software Engineer 7 IFS ERP Application 

R3 IT Head of Digital Transformation 12 

SAP, Microsoft 

Dynamics, Scala 

Exact systems 

R4 IT Senior IFS Technical Consultant 5 IFS ERP Application 

R5 IT Head of IA, Domain Owner 14 SAP 

R6 IT Senior Managed Services Engineer 18 SAP 

R7 IT Solution Manager 10 IFS ERP Application 

R8 IT Technical Lead 3 IFS ERP Application 

R9 IT Senior Systems Engineer 8 IFS ERP Application 

R10 IT Technical Consultant 10 IFS ERP Application 

R11 IT Senior Software Engineer 9 IFS ERP Application 

R12 IT Senior Technical Consultant 13 IFS ERP Application 

R13 IT Lead Software Engineer 10 IFS ERP Application 

R14 IT Director 20 IFS ERP Application 

R15 IT 
Technical Consultant & Software 

Architect 

14 

 
IFS ERP Application 

R16 IT Senior IFS Technical Consultant 5 IFS ERP Application 

R17 IT Lead Software Engineer 7 IFS ERP Application 

R18 IT Manager Software Engineering 
7 

 
IFS ERP Application 

R19 IT Software Engineer 3 IFS ERP Application 

R20 IT Senior lecturer 12 

SAP, Oracle ERP, 

Microsoft Dynamics 

365, Deskera 

R21 IT Senior Program Manager 20 IFS ERP Application 
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R22 IT Solution Architect 12 

IFS Applications, 

SAP, Microsoft 

Dynamics 365, Logsys 

R23 IT Tech Lead 12 IFS ERP Application 

R24 IT Software Engineer 6 IFS ERP Application 

R25 IT IA Product Manager 18 SAP 

 

3.3  Procedure 

I carried out the interviews online using platforms like Zoom and Microsoft Teams to 

make it easier for the experts to fit the interviews into their schedules. I used the problem-

cantered expert interview method. The interviews started with basic questions where experts 

cloud share their educational and working background. After that, I moved to more target 

questions to dig deeper into specific topics related to the study. 

3.3.1  Administration and Anonymity 

• Before I scheduled the interviews, I explained the purpose of the study to each 

participant and made sure they knew that their identity would remain anonymous. 

This helped them to feel at ease and willing to share their honest experiences. Then 

I asked for their convenient time and scheduled the interviews. I recorded the 

interviews only if they agreed and it helped to capture everything they said 

accurately. In case recording was not possible I noted it in detail correctly.  

 

• This process made sure that I respected the expert’s privacy and followed proper 

ethical research practices throughout study. 

By using the problem-centred expert interview approach this thesis was able to gather rich 

and detailed data about LC affect ERP applications. This combined approach helped me to 

gain a full understanding of the topic by capturing both the explicit aspects and the implicit 

experiential knowledge of the experts. 
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4  Results and Discussion 

4.1  Benefits of applying LC features in ERP Applications 

4.1.1  Ease of use 

I found that applying LC to ERP makes it easier to use. As mentioned by (R1, R9, R20, 

R21) when ERPs are developed with LC approaches it provides ready-made components 

and easy-to-use interfaces which helps to do customization and configurations easily. By 

elaborating this idea (R5) said that “It has readymade components, and the user can develop 

applications through drag and drop.”. (R11) also stated that, “Allows creating easy-to-use 

features that guide users step-by-step, improving efficiency in daily tasks.” and (R17) 

mentioned that “When applying LC in ERP, it does not require customizations from scratch. 

So, adapting to changes is easier.” which is similar to the idea in (SAP AG, n.d.). 

Furthermore, (R18) said that “Comes with user-friendly interfaces and customizable features 

which enhances the overall experience for end-users. Makes applications intuitive and 

easier to use.” Picek (2023) and the findings in (SAP AG, n.d.), have also mentioned “Easier 

to Use” as an advantage. According to my perspective and with my on-hand experience in 

using ERP applications with LC approaches that provide inbuilt component and drag and 

drop features, it helps to reduce complexity in ERP applications when we are working on 

customizations and enhancements. 

4.1.2  Faster Development 

Faster Development is noted as another advantage in applying LC to ERP and several 

interviewees (R1, R2, R8, R10, R11, R12, R14, R17, R19, R21) mentioned that they have 

experienced this advantage when they used LC features in ERP applications. This advantage 

is also revealed by Picek (2023). According to (R3): “You can do a customization or 

enhancement easily which is 5 – 10 times faster than doing it in the standard way.” which is 

quite a similar idea from the (Forrester, n.d.) “LCDPs made development projects as much 

as 20 times faster than when done with traditional coding.”. Corresponding to (R20, R23) 
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since users can easily modify and do the enhancements in the ERP Application which has 

LC features, it takes less time to complete the development. Picek (2023) and the findings 

in (SAP AG, n.d.), have also declared “Faster Development” as an advantage. Furthermore, 

Abendroth (2022) describe that faster and resource-efficient customization is possible 

through ERP applications which includes LC approaches. In my point of view and with my 

industrial experience, I also state that, LC helps to accelerate ERP application’s 

improvements. 

4.1.3  Low Costs 

As pointed out by few respondents (R2, R10, R16, R2) LC approach in ERP 

applications helps to cut down the development costs and maintenance expenses by reducing 

the need for extensive coding and development resources which is also reported by Talesra 

et al in (Talesra et al., 2021) “As the time required to build apps is reduced, cost is also 

decreased. These platforms also reduce the number of developers required, reducing hiring 

costs.” According to (R3): “Makes it cost-effective, cost is much lower, maintenance cost is 

lower. When you develop an application in the standard way you spend around 80% of your 

budget managing it and maintaining it. But with LC you spend less money for the 

maintenance of the application and more goes into for new innovations and functionality to 

the solution..” Picek (2023) and the findings in (SAP AG, n.d.), have also highlighted “Low 

Costs” as an advantage. Furthermore, Abendroth (2022) claims that “For validation 

purposes, a benchmarking against classical ERP customization was conducted. The 

contribution reveals that customization via LCAP is 29 % less costly during a project”. As 

far as my experience is concerned, if we use ERP application with LC approach, we can do 

additional developments, customizations, and maintenances with a low budget. 

4.1.4  Less Technical Knowledge 

As highlighted by several interviewees (R1, R10, R11, R12, R14, R19, R24), ERP 

application which has LC features reduces the need for advanced technical skills and it is 

easier for users with less technical knowledge to do enhancements and customizations. This 

insight is quite similar to the idea in (IFS, 2022) “This is one of the major advantages of LC 
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as it requires little to no knowledge in technologies to develop a solution, therefore creating 

a thin barrier to entry.”. The interview participants (R4) and (R8) mentioned that LC 

features within ERPs empower employees with limited technical skills, to contribute to the 

development and improvement of business processes while (R7) and (R13) highlighted that 

business users can configure and customize applications themselves without needing an 

extensive programming knowledge. (R14) and (R16) also mentioned that LC features allow 

customers to make changes in their ERP applications themselves without needing deep 

technical knowledge and skills. As I see it, this makes it easier for users to update and 

customize ERP applications. The participant (R18) stated that: “It saves time and allows for 

quick adjustments without any major development.” while (R24) outlined that: “Enables 

large number of non tech savvy population to achieve technological solutions”. 

4.1.5  Cross Platform Accessibility 

Cross Platform Accessibility is found as another advantage in applying LC to ERP, as 

mentioned by (R9): “Allows users to access and do their customizations in ERP applications 

through mobile devices or tablets.’. According to (R20): “ERP applications using LC can 

be accessed through many devices. It allows to do the customizations on many devices as 

well.” which is similar to the idea in (IFS, 2022)  “This makes LC developed applications 

accessible on many devices. At the same time, LC development environments are accessible 

on many devices as well.” Talesra et al. (2021) and the findings in (IFS, 2022), have also 

highlighted “Cross Platform Accessibility” as an advantage. I also agree with this since ERP 

applications having LC features can be used in different digital devices like laptop, tablet, 

smart phones, and notebooks which is easier for users to work according to their preference.  

4.1.6  Promote Digital Innovation 

Corresponding to (R5) and (R11) before releasing new features to the market, it should 

be prototyped, tested to evaluate what is missing, and decide whether to enhance or switch 

to a more robust solution. ERP applications with LC features can be used to achieve this 

faster and with a low budget. This idea is also pointed out in (SAP AG, n.d.) “In addition, 

you can test innovative ideas coming from virtually any department very inexpensively. 
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These ideas can then revolutionize entire processes and increase productivity and 

efficiency..” According to my perspective, with this advantage we can test functionalities 

and workflows before going to do the actual implementation and we can identify the issues 

early in the process. This reduces the risk of deployment failures in the ERP application.  

4.1.7  Flexibility and Adaptability 

When ERP applications consist of LC features, it supports to do enhancements and 

modifications in a quicker manner. This helps companies to adjust to market changes very 

quickly and cater the business needs extremely fast. Since these ERP applications promote 

simple visual interfaces, developers can fulfil the customer’s change requests without 

implementing them from the scratch or without going through the long coding process. As 

mentioned by (R24), “When applying LC to ERP applications, it allows to quickly respond 

to new demands and adjust to market trends”. This is similar to the idea of KPMG’s study 

which found that 78% of companies using LC features were able to adapt to changing 

business needs faster than with traditional development methods (KPMG, n.d.).  

4.1.8  Improvement of Collaboration between Technical and Functional Teams 

When using ERP applications with LC features, to do the enhancements or 

configurations, it does not need advanced technical knowledge. Therefore, even people in 

the functional team can understand the implementations handled by the technical team. With 

this awareness and transparency both teams can work together without any mislead. As a 

result of that once functional teams take the requirement from the customer, they can 

communicate with the technical team and produce most applicable solutions which are most 

suitable for customer’s requirements. As stated by (R23), “LC features in ERP applications 

help IT and Business teams to work together”. (R17, R18 and R21) respondents also had 

similar insights where they mentioned that with the LCs, they were able to work with non-

technical colleagues and it was good to build up their team collaboration. In the conference 

page (Elshan et al., 2023), it is also stated that “A great opportunity of LC features is their 

ability to break down the often-existing tension between IT and business departments and, 

as a link, to bring these two areas closer together”. As a technical consultant, with my past 
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industrial experience I also experienced this as a benefit, and it helped me to deal with the 

functional consultants and customers easily.  

4.1.9  Customer Satisfaction 

Customer satisfaction is one of the most important aspects of ERP applications. Having 

LC features in ERP allow to do the improvements and changes very quickly with low budget. 

As a result, customers can get their custom solutions, new features, and updates quickly 

without waiting for long development process. This also helps to make real-time changes, 

and it also promotes customer satisfaction. As stated by the interviewees (R15, R19, R22 

and R24), ERPs with LC are flexible, and that helps to ensure the custom solutions match 

the customer’s requirements. These ideas have been promoted in (Elshan et al., 2023) and it 

is mentioned that all these advantages such as faster delivery, quick responses to feedback, 

and better alignment with client needs, lead to higher client satisfaction and stronger long-

term relationships.  

4.1.10  Acceleration of Deployment 

When a configuration is done in ERP applications using LC, we do not need to do any 

deployment like we do in traditional coding practices. With my experience, ERP applications 

with LC features can satisfy the customer’s requirements and it is easy to do the 

configuration through the ERP application and handover to customers to work on it without 

doing any deployment. This helps to reduce deployment time and labour cost which is cost 

effective to the customer. According to the (R17) interviewee, “Using LCs with ERP 

application is easy for a user to do and give customer’s required solution without creating 

and merging pull requests and deploying them to the customer’s environments.”. (R2) stated 

that, "Companies can quickly build and deploy solutions with minimal effort.". (R12) 

mentioned that "End users with less technical expertise can handle customizations 

independently. So, there won't be any need to do code deployments."  
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Figure 3 below summarizes the benefits of applying LC approaches in ERP applications in 

a graphical way. 

 

 

 

 

 

 

 

 

 

 

Figure 3: Benefits of applying LC approaches in ERP Applications 

4.2  Risks of applying LC features in ERP Applications 

4.2.1  Limited Customization 

As noted, even though we can manage simple configurations and enhancements using 

LC in ERP applications we cannot achieve more complex modifications or improvements. 

Therefore, I found that limited customization as a major disadvantage in applying LC to ERP 

and this was also promoted by the interviewees (R1) and (R18) by stating that, LC is 

restrictive when handling highly specific, advanced, or complex ERP requirements. (R7) and 

(R12) emphasized that, LC are less flexible with complex workflows, making it harder to 

handle detailed or custom processes compared to traditional coding. Complex features still 

need custom coding to fully match the business needs. The respondents (R2, R4, R8, R10, 

R11, R14, R15, R16, R19 and R21) mentioned that LC often have limited customization 

options, while (R9) interviewee highlighted that “Often limits customization because it relies 

on pre-built templates, which can restrict how much you can adjust the system to fit your 
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specific needs.” which is similar to the idea in (Talesra et al., 2021) “LC platforms offer 

limited customization options. This can lead to a problem sometimes when applications need 

to be very customized and existing modular components cannot provide the required 

features. In such cases its usage can be limited.” According to (R22): “Clients expect to get 

everything done via ERP applications which has LC features” which is similar to the idea in 

(IFS, 2022) “Many users have complained that some of the features are not suited for 

varying business needs, thereby limiting the scope in which the applications are developed.”. 

Furthermore, as stated by (R24): “Not every custom idea could be brought to life, and simple 

problems may require unnecessary hoops to accomplish the end result”. 

4.2.2  Encourage Unofficial IT Solutions 

ERP Applications are handling most complex and most critical business logics and 

information in the business world. When we use LC with ERP applications it allows to do 

the improvements and configurations for non-technical people who does not have any coding 

knowledge or IT knowledge. This has a major risk since they are not aware of IT, and they 

can do the changes to the ERP application without any control. So, in my point of view I see 

this as a major disadvantage of ERP applications which consist of LC features. As mentioned 

by (R10): “Since non-technical people tend to do customizations within the ERP using LC 

features, it will be a cause to lose the control of ERP application by the IT department.”. 

We can see a similar idea in (IFS, 2022), which claimed the same “It is mentioned that as 

demand for more solutions increases, many businesses develop applications without their 

IT’s knowledge, thereby creating a large security risk. Therefore, the IT department loses 

complete control of the application and its data..” Furthermore, Yan (2021) claims “Shadow 

IT can endanger an organization's IT security and privacy since the organization will have 

no knowledge and control of the applications such as implementation details, data 

management, and IT security threats”. 

4.2.3  Require Prior Programming Knowledge 

Without any prior programming knowledge, it is difficult to use ERP applications even 

though it has LC features. I found that this as a disadvantage. As mentioned by (R3): “Unable 
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to use LC features in ERPs without any prior programming knowledge.”. Furthermore, (R7) 

mentioned “LC in ERP makes simple tasks easier with drag-and-drop. However, complex 

features still need custom coding to fully match the business needs. Hence the user needs to 

have prior programming knowledge to handle this kind of scenarios.” We can see a similar 

idea in (Büscher et al., 2022), which claimed the same “LC also results in less flexibility 

which makes it harder to program complex functionalities”. Apart from that (R15) stated 

that “Sometimes it is not capable of handling complex requirements. Therefore, developers 

will have at least less knowledge about coding and standards.” 

4.2.4  Difficulty in Tracking Changes 

When we do enhancements and customizations using ERP applications which has LC 

features, we do not need to write code, create or merge pull requests or do any deployment. 

Therefore, it is challenging to track the modifications and improvements through this 

process. (R8) stated that, "Users should be able to handle and track their changes and keep 

the system up to date" while (R12) highlighted that "Tracking changes can be difficult with 

ERP applications which have LC features". (R21) also mentioned that "Maintenance of ERP 

applications with LC has given some challenges, especially with tracking changes". 

According to my point of view, I agree with these ideas, and see this as a major disadvantage 

of ERP applications which consist of LC features. 

4.2.5  Security Concerns 

When using LC features in ERP applications, customizations and enhancements will 

be done with less coding using pre-built components and features. Hence, there is not any 

control on the security compared to traditional application development. Users will not be 

exposed to the underlying code related to the various components and features they are using. 

Hence it is critical to make sure that strong security features and protection mechanisms are 

being implemented to make sure that there are no breaching of data or system errors. (R15) 

stated that “Using LC in ERP applications has a security risk” which is similar to the idea 

in (Khorram et al., 2020) “This can put companies at risk if the platform doesn’t have strong 

security protections or if security updates are delayed”. Furthermore, I have noticed that 
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when we do configurations in ERP applications using LC sometimes, we add external URLs 

to direct some external resources through the internal ERP application based on customer’s 

requirements. When we do this, we do not have any facility to validate or control permissions 

for these external URLs like in traditional coding. So, this is a cause to increase the risk of 

security in ERP applications. 

4.2.6  Performance Constraints 

Since ERP applications consist high volume of data and number of concurrent users 

when we use LC features in ERP applications it can be a cause for a rise in performance 

issues such as slow load times and reduced responsiveness. As stated by (R20) “When we 

use ERP applications with LC features sometimes it takes much time to load some windows. 

This slow performance and system lags can frustrate customers, and it also leads to 

decreased productivity of the ERP application.” While LC code approaches provide user 

friendly pre-built components with drag-and-drop features, they have limited the developer’s 

ability to fine tune the performance (Trigo et al., 2022). This can lead to slower processing, 

more memory usage, and difficulty in handling complex tasks or substantial amounts of data, 

which can make software applications less efficient (Trigo et al., 2022). According to my 

point of view, to handle real life business operations, high performance ERP applications are 

most essential for customers and lack of performance is a major disadvantage of ERP 

applications when it comes with LCs. 

4.2.7  Scalability Issues 

Even though we use ERP applications with LC approaches to do simple enhancements 

and customizations, we cannot build complex new features without coding using 

programming languages. As (R9) stated that, “Using LCs, it is hard to handle high 

transaction volumes and complicated integrations which are needed for ERP Applications”. 

(R11) mentioned that “Even though LCs are great to use in ERP applications, when the 

business is scaled, they often struggle to handle the increased complexity.” while (R18) 

highlighted that, “Scalability issues make it hard to grow with user's needs.”. Furthermore, 

(R23) stated that, “When a company is scaled, these ERP applications with LCs will not 
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support the larger data volumes required”.  A similar idea consists in (Ali et al., 2021). Since 

LC features have not optimized resource usage well it is also a reason for this scaling issue 

(Yong-gao, 2011). 

 

Figure 4 below summarizes the risks of applying LC approaches in ERP applications in a 

graphical way. 

 

 

 

 

 

 

 

 

Figure 4: Risks of applying LC approaches in ERP Applications 
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5  Conclusions 

With the rapid changes in the business world, the use of ERP applications for 

customization and enhancements is not more efficient and the application of LC features to 

ERP applications is more useful for businesses to carry out its customizations and 

enhancements.  

This study investigated how LC approaches redesign ERP applications, focusing on their 

benefits and limitations. I conducted interviews with industrial experts who has on hand 

experience with ERP and LC and did a thorough literature review to find out benefits and 

risks of applying LC approaches in ERP applications.  

According to my findings, there are many advantages of applying LC features to ERP 

applications that are more useful for businesses to make its customizations and 

enhancements. For example, the IFS ERP application gives its users the ability to perform 

configurations and customizations by applying LC features to their ERP application, thus 

giving them more control (Matthews, 2021).  

When applying LC features into ERP applications, it helps users make customizations and 

enhancements using simple drag and drop interfaces that reduce development time and 

reduce costs. This approach empowers non-technical users to make customizations and 

enhancements within ERP applications. This is a workable solution to face the shortage of 

IT professionals and the rapidly changing business environment.  

Applying LC approaches in ERP applications provides ease of use, faster development, and 

lower costs by enabling users with minimal technical knowledge to efficiently create and 

deploy applications. This approach promotes digital innovation, improves cross-functional 

collaboration, and accelerates deployment, improving customer satisfaction and fostering 

flexibility and adaptability in the development process.   

Moreover, applying LC features into ERP applications facilitates innovation by enabling 

rapid prototyping and iterative development. Ease of use and accessibility across devices has 

allowed ERP applications to adapt to different operational contexts, further driving 

organizational flexibility. Additionally, improved collaboration between technical and 

functional teams has led to more user-centric and targeted ERP applications.  
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Despite its advantages, this approach has limitations, such as limited customization, which 

may hinder the development of highly tailored solutions. In addition, they encourage 

unofficial IT solutions, introduce security issues, and may face challenges with tracking 

changes, performance constraints and scalability issues.  

However, these disadvantages can be overcome by making necessary changes in the future. 

For example, adding external URLs to this approach has security issues such as limited 

validations, but adding more validations in the future can solve that. Similarly, overcoming 

the remaining disadvantages can lead to a better experience for users in the future.  

The research paper (Picek, 2023) discussed the nature of applying Low-Code No-Code 

(LCNC) platforms in the context of ERP applications and how LCNC platforms improve 

ERP applications. But this thesis focused on the nature of applying LC approaches into ERP 

applications to perform customizations and enhancements along with its advantages and 

disadvantages.   

Further research is recommended to explore the advantages and disadvantages of using LC 

approaches in ERP applications to make customizations and enhancements. I also 

recommend future research to explore how to overcome the disadvantages associated with 

this approach. In addition, exploring the role of artificial intelligence in using LC approaches 

in ERP applications can open new dimensions of efficiency and innovation (Kedziora, 

2022).  

In the context of applying LC approaches into ERP applications, there were only a limited 

number of resources. Therefore, this thesis is open to use as a reference or basis for future 

research. 
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