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Abstract 

Implementation of advanced technologies becomes a key concern nowadays in order to keep the 

businesses running. Businesses are rapidly growing, and their processes are getting complicated 

more than ever. Thus, there is high need for advanced technologies like intelligent (i-ERP) to 

support and boost organizations’ performance. This exploratory research aimed to evaluate the 

effectiveness of i-ERP system in medium and large organizations in Oman. Furthermore, it 

aimed to identify barriers and significance to implement such system in order to investigate the 

maturity level of i-ERP adoption. Finally, this research primarily contributed to investigate how 

machine learning could support ERP processes to enhance its functionality performance. This 

research was conducted through reviewing of related literatures. Also qualitative and quantitative 

methods were utilized including interview and questionnaire. Interviews were conducted with 4 

employees working in different sectors, and the questionnaire was distributed to 51 public and 

private organizations in Oman. Among which 41 of the companies are implementing ERP 

systems and 10 implementing i-ERP systems in order to compare the effectiveness of both 

systems on the organizations’ operations. The main finding of this exploratory research revealed 

that i-ERP system enhances the performance of organizations compared with traditional ERP 

systems. Thus it is necessary to conduct feasibility study for i-ERP implementation within 

medium and large organizations. In addition to that, interviews results indicated that i-ERP 

system could benefits medium organization based on their mission and vision. The research 

recommendations aim to contribute to the understanding of i-ERP features and its effectiveness 

on organizational performance for possibility of adoption i-ERP system by business owners.       

 

Key Words: i-ERP, Enterprise Resource Planning, ERP, Machine learning, Organizations’ 

           Performance, Maturity Level, ERP implementation
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Chapter 1: Introduction 

 

1.1 Background of the study 

This is the era where organizations are no more asking whether to peruse to digital 

transformation rather than how to move forward before it is too late. The modernization of IT is 

one of the main pillars to enhance organizations’ processes and run innovation (Bender & 

Willmott, 2017). His Majesty Sultan Qaboos bin Said that, “Information technology and 

communications have now become the main elements that move forward the development 

process in this third millennium; therefore, we have accorded our attention to finding a national 

strategy to develop the skills and abilities of citizens in this domain with the aim of further 

developing e-government services”.  (ITA, 2018). According to (Al-Ruzaiqi, 2018) Information 

Technology Authority (ITA) believes that the development of Digital Oman Society and e-

Government could be achieved successfully only by the contribution of both governmental and 

private sectors. 

 Organizations are now using advanced technologies such as; Enterprise Resource Planning 

(ERP) to enhance internal and external processes. ERP systems have been a powerful tool to 

improving organizational performance and integrating processes in the last decades.  However, 

legacy systems are being replaced with advanced systems that are capable to fulfill the renewable 

requirements (Chakraborty, 2018). Intelligent-ERP (i-ERP) is the new generation of ERP system 

that leverages machine learning to enhance processes, improve employees’ productivity, enable 

innovation and contribute to digital transformation. (Morris et al., 2017) It basically gathers data 

from various resources and here the concept of IoT and mobile technologies take a place as it 

will be connected to the ERP system. Then, big data will aggregate data in one database to assist 

machine learning and analytics to classify and prioritize the data in order to produce the 

outcomes.  
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Figure 1 illustrates the main architecture of i-ERP system. (OptiProERP, 2017) 

 

 

Figure 1: The Main Architecture of i-ERP System 

Source: Developed by the researcher based on (OptiProERP, 2017) 

According to (Koelsch, 2019) this new generation of ERP will be hooked to the internet of things 

due to its tendency to support innovation, real-time processes and predictions.  

The above discussion obviously emphasizes that i-ERP could largely contribute to shifting to e-

Oman. It also matches with Oman 2040 vision that aims to enhance the performance of different 

sectors such as; health, education, manufacturing, oil and gas and others by adapting high quality 

systems. Hence, such advanced system could build innovative based economy that depends on 

creativity, integrity, scalability and mobility which are all characteristics of digital economy 

which will add value to governmental and private sectors in Oman.  

According to Shaikh Saif Bin Hashil Al Maskery, Founder and Chairman of Inter-tech, 

government and private sectors are moving towards adopting technologies such as ERP, CRM. 

Although, the rate of adoption in Oman is relatively lower than the other developed nations 

(Observer, 2015), other organizations like Raysut Oman has already shifted to the new 

generation of ERP systems which is essential for digital transformation (Observer, 2019).  

Medium and large organizations play a vital role in any country. They are characterized by high 

amount of data, complex processes and large numbers of employees which definitely require 

intelligent system that helps the organization to survive and achieve sustainable competitive 

edge. Very limited literatures have discussed ERP system in Oman and declared that ERP 

systems are more expensive for small companies (Mahrami & Hakro, 2018). Accordingly, this 
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study will be applied on medium and large organizations. It is the first research that will study 

intelligent ERP in Oman. 

1.2 Statement of the Problem 

 In this digital era, the organizations are seeking advanced technologies in order to digitalize their 

businesses and remain competitive, as businesses faces huge growth and managing business 

processes and the incredible amount of data becomes a challenge. Manual entries are another 

challenge which leads to human errors and late responses. However, organizations cannot only 

restrict with past and present data, future prediction pattern becomes essential to add business 

value, satisfy customers and save costs. Hence, in order to overcome these challenges in Oman, 

it is worth to adopt intelligent technologies such as; i-ERP to fulfill business requirements and 

enhance efficiency. 

1.3 Aims and Objective of the Study 

1.3.1 Aims 

This study aims to determine the effectiveness of i-ERP system and figures out the barriers of 

adopting such system. Furthermore, providing comprehensive information on how machine 

learning supports i-ERP systems processes. Finally, evaluate effectiveness of i-ERP system by 

comparing both, the effects of the traditional ERP system and intelligent ERP systems on 

performance of the medium and large organizations.   

1.3.2 Research Objectives 

1- To identify barriers and significance to implementing i-ERP. 

2- To investigate the maturity level of i-ERP adoption. 

3- To investigate how Machine Learning (ML) supports ERP processes. 

4- To evaluate the effectiveness of i-ERP in medium and large organization’s performance. 

1.4 Research Questions 

1- What are the barriers and significance to implementing i-ERP? 

2- What is the maturity level of i-ERP adoption? 

3- How Machine Learning (ML) supports ERP processes? 

4- How i-ERP affects the performance of medium and large organizations in Oman? 
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1.5 Scope of the Study 

The general aim of this research is to enhance understanding of intelligent ERP Systems, 

specifically its contribution to the successes of medium and large organizations in Oman. The 

research covers the area of information technology and management strategies via investigating 

the effectiveness of i-ERP system on organization’s processes. The ultimate objective is to 

compare the efficiency of traditional ERP and intelligent ERP on the performance of medium 

and large organizations. 

 A survey was distributed to medium and large organizations in the Sultanate that are using 

traditional ERP and intelligent ERP systems. The sample size of this study was conducted on 51 

participants. 41 of the participants are implementing ERP systems, and 10 are implementing i-

ERP system. The targeted population of this research is IT staff who are directly interacting and 

able to masseur the performance of this system. The findings were derived from the analysis of 

interview and survey questions.  

Furthermore, a literature review was derived from approximately 100 references from various 

electronic libraries including; Masader and Coventry. 

This research was completed in five months (April- August 2019) in Muscat, Sultanate of Oman. 

1.6 Significance of the Study 

Prior literatures obviously demonstrated limited studies that discussed the concept of recent i-

ERP system. In addition to that, very limited companies in Oman had implemented this system. 

Accordingly, this study contributes to the knowledge, awareness and understanding the concept 

and value of i-ERP systems particularly in Oman. Qualitative and quantitative methodologies 

have been employed to achieve objectives and to help in improving performance of the 

organizations in private and government sectors, moving towards e-Oman and digital 

transformation. The result may also help other countries worldwide as well and assists decision 

makers to shift towards such intelligent systems. 

  



5 
 

1.7 Limitation of the Study 

Although the outcomes of this research revealed significant information, it is also compiled with 

some limitations. First of all, intelligent ERP System is considered to be one of the latest 

generations of ERP Systems, hence the sample of organizations that have implemented this 

system are limited in Oman. Secondly, there is lack of related literature review, as this topic is 

modern. In addition, there is no available statistics or studies that cover i-ERP in the Sultanate. 

Further critical limitation is data collection. It is difficult to reach the entire medium and large 

organizations in Oman that are implementing ERP and i-ERP systems due to the large number of 

organizations and confidentiality. In addition to that, some questions were not clearly answered 

due to confidentiality.     

1.8 Structure of the Dissertation 

The structure of the research is briefly outlined in the following Figure (2) 

 

Figure 2: Research Structure 

Chapter 1 provided an overview of the stated research, the objectives, questions, scope, 

significance and limitation of the study.  

Chapter 2 will discuss previous studies in order to explore conceptual framework behind the 

problem statement. The literature review will provide some theoretical concepts about i-ERP 

systems and its role in enhancing organizations’ performance. Furthermore, prior case studies 
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that discuss this topic will be included with some statistics. Finally, the chapter will be concluded 

by writing conclusion and critical evaluation.    

Chapter 3 provides comprehensive framework of the methodologies being employed to attain 

stated objectives, the tools used to collect data, research design, population of the study, 

sampling technique and validity and reliability of the questionnaire 

Chapter 4 presents the collected data and provides systematic analysis for both the questionnaire 

and the interview to sort out the critical findings. 

Finally, conclusion chapter summarize the entire research based on findings to build the possible 

recommendations and individual reflection.  

1.9 Summary 

Globally, organizations tend to adopt advanced technologies to maintain their business in 

competitive edge. Intelligent ERP (i-ERP) system has recently released by different ERP 

providers to track business growth. From this point, the idea of this research rises and aims to 

provide sufficient information about this sophisticated system and its contribution to Oman 

industry improvement. Moreover, it aims to help organizations to identify the strengths of this 

intelligent system and investigating the challenges in order to build outstanding solutions and 

recommendations that overcome these challenges. This chapter gives an overview of the 

different aspects of the research; the objectives, questions, scope, significance and limitation of 

the study.  
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Chapter 2: Literature Review 

This Chapter summarized prior studies on i-ERP Systems, first by covering the evolution of ERP 

System and then expanding to i-ERP system. It attempts to provide comprehensive overview of 

the research objectives including; i-ERP concepts, barriers and significance. Furthermore, it 

discusses a theory of maturity level linked with i-ERP implementation case. Finally, it involves 

the application of i-ERP and case study from the Sultanate.      

2.1 An Overview of ERP System 

2.1.1 ERP Systems Evolution and Definition 

The unprecedented growth of business processes and communication in global economy has 

prompt organizations to adopt new technologies (Bahrini & Qaffas, 2019). The evolution of ERP 

Systems was generated through continuous development in computer hardware and software. In 

the early 1960s, organizations started realizing process automation through programming 

languages. Then, in the early 1970s material requirement planning systems (MRP) were 

introduced which involved planning material and production processes. After that 1980s material 

and manufacturing processes were synchronized through manufacturing resource planning 

systems (MRP II). MRP II was expanded and involved other processes such as; project 

management, finance, distribution management and human resource. Then the need for 

integration of all the processes arises and Enterprise Resource Planning (ERP) was innovated to 

integrate several business processes (Rashid et al., 2002).   

ERP term is acronym for enterprise resource planning, but this name doesn’t reflect the actual 

concept and capability of the system as it is more than planning system. ERP system integrates 

and automates business processes regardless of the size or type of the organization (Vasiljeva & 

Berezkina, 2018). According to (Jirava & Toseafa, 2017)  ERP could be defined as a system that 

controls, organizes and centralizes information flow within regional or Multinational 

Corporation.  

Other researchers (Mjomba & Kavale, 2015) defined ERP as a technological concept that 

combines different modules such as; production, manufacturing, finance, marketing, human 

resource and others to plan the goods and services of the entire business as shown in Figure (3) 
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2.1.2 Benefits and Risks of Implementing ERP Systems 

ERP as any computer-based system; it has its strengths and drawbacks. According to (Kuo, 

2014)  introducing of ERP system has tangible and intangible benefits. Tangible benefits could 

be in terms of financial structure, operation capability, short term solvency and profitability as 

the improvement was clearly noticed after the implementation of ERP. On the other hand, many 

intangible benefits were identified. First of all ERP system provides unified systems which avoid 

expenditure of purchasing separate systems for business functions. Secondly, ERP system 

provides reporting tools and integrates all financial transaction which facilitates the compression 

processes by financial directors. Third, such unified system reduces time for reentering data 

manually and facilitate access information. Finally, ERP modules provide access based on level 

of the organization. According to (Constantinos et al., 2014) ERP modules satisfy customer 

needs through different modules such as SCM and CRM. ERP System can streamline 

organizations’ processes that no longer possible to be done via phones or emails. A study of 30 

companies shows that ERP enhanced storage and facilitated other processes specially regarding 

to staff data, payroll processes, appraisal system, time management processes and others. Also 

based on survey conducted by CapGemini, return of investment has been improved [12-14]. This 

survey studied CRM System’s users and indicated that 61% of the companies have paid their 

investment back with less than 24 months and 17% of companies with less than 12 months 

(Ociepa-Kubicka, 2017).  

According to (Aslanyan, 2016) risks of implementing ERP can be identified as organizational, 

business and technological risks. Poor management by the organization in terms of identifying its 

objectives, capabilities and budget could be a reason for failure during implementation or post-

Source: developed by Core Agile Lifecycle Management (CoreALM, 2018) 

Figure 3: ERP Modules 
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ERP implementation. In addition to that ERP System is considered to be complex architecture 

due to its functionality that deals with all organizations’ processes which requires non-standard 

approach and data migration processes that could result in budget and schedule overages. 

Another risk is security concerns, as mentioned above during ERP implementation project team 

deals with massive amount of information which could be sensitive and shouldn’t be exposed to 

outsiders. According to (Tobie & Etoundi, 2016) ERP software is considered to be an expensive 

system due to its complexity as it includes direct and indirect costs such as; software licenses, 

hardware, team training, administrative cost, consulting fees and system upgrades. However such 

expenses vary based on several variables for example; organizations’ size and needs.  

2.1.3 Types of ERP Software  

According to (Saa et al., 2017) there are two main types of ERP software; on-premises and cloud 

based. ERP that implemented on-premise requires stable IT infrastructure; hardware, software 

and network connection). It is characterized by more complexity and high operating cost. 

However, nowadays most businesses are moving towards cloud ERP which is more fixable with 

lowest cost and short period of implementation that takes 4-8 months only. Cloud ERP contains 

three models; private cloud, public cloud and hybrid cloud. Private cloud is available for certain 

organization or limited group. While public cloud could be accessed through any internet 

connection (Ziani & Al-Muwayshir, 2017). On the other hand, hybrid cloud is a combination of 

on-premise, private cloud and public cloud. This combination reduces size of data saved to the 

depository hence improving provide flexibility, agility and accessibility (Trautman, 2018). Prior 

study in UK indicated that 51% of the companies prefer private cloud and 2% favored public 

cloud. 35% of the companies prefer on-premise ERP, while 10% prefers hybrid cloud ERP 

(Accenture, 2018). 
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2.2 Transformation from ERP to i-ERP 

When traditional ERP was released in the previous years the companies that implemented the 

system could gain advantage over competitors in integrating and streaming business processes. 

However, this traditional ERP is considered to be back-end system and complex to implement 

and run and doesn’t directly contribute to innovation. On the other hand, intelligent ERP system 

brings improvement in flexibility, agility and simplicity that meets the current digital era. Arvara, 

CIO at BW Group, claimed that in the next 2 years about 85 % of the companies will be doing its 

tasks without human interaction. Hence, this generation of ERP will take part of this experience 

(Chakraborty, 2018). 

This is an approach where ERP is being enhanced by intelligent technologies such as machine 

learning and analytics (Ellingsen & Mukherjee, 2018). The following Figure (4) illustrates the 

transformation from ERP to i-ERP. 

 

  

 

 

 

 

                         Source: Developed by SAP IGNITE (Borda, 2017) 

Intelligent-ERP (i-ERP) is the new generation of ERP Systems. I-ERP can be defined as a smart 

system embedded with advanced technologies (Jenab et al., 2019). According to (Chakraborty, 

2018) i-ERP system refers to the ERP system that uses machine learning and predictive analytics 

to generate high level of innovation which makes the system “proactive rather than reactive”. 

Intelligent ERP system is the modern trend of ERP that incorporate machine learning in order to 

support digital transformation of organizational core processes (Morris et al., 2016). 

  

Figure 4: SAP Journey and History of User Interface 
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2.3 Significance of implementing i-ERP 

A company can analyze the value of a system based on four quality criteria; quality of business 

processes, speed of operation, flexibility, cost and innovation (Jenab et al., 2019).  

2.3.1 Process Improvement 

Intelligent-ERP plays a vital role in business processes by determining the new wave of 

processes and enhances the current ones. The rapid changes of business processes become 

challenging, and the customers are expecting to be served with high quality products promptly. 

ERP that embedded with machine learning is capable to automatically adapt and optimize 

internal processes to meet business needs. A study was conducted at 25 German companies in 

2017, expected that by 2020, 60% of the companies will desire independent and intelligent 

process (Paschek et al., 2017). I-ERP improves and automates existing processes in different 

modules for example; in finance module, the cash application software learns from previous data 

cleaning to automatically predict the accuracy of incoming invoice (Ellingsen & Mukherjee, 

2018). 

Moreover, the intelligent architecture of the ERP supports real-time or close real-time processes 

rather than the traditional operations. This intelligence is clearly noticed in the supply chain as 

the company could start manufacturing once it receives the order without holding surplus 

inventory and it avoids accepting orders that is above capacity (Ellingsen & Mukherjee, 2018). It 

also enhances quality by integrating the different processes with KPI metrics. For example; 

integrating “overall equipment effectiveness (OOE), production volume, and inventory turns” 

with KPI to enhance real-time and automotive decision making. In addition to that machine 

learning also can predict the shortage and send notification to the supplier to replenish the raw 

material needed for present manufacturing. Such feature will be also beneficial for E-commerce 

where the system will be able to make a response for an order at a real-time which will lead to 

customer satisfaction (Chakraborty, 2018).   

2.3.2 Company Operations 

Organizations always are looking for innovative ways to manage its resources. Intelligent ERP 

tends to attain this goal by optimizing human, business processes, technology and assets. The 

machine learning embedded with ERP systems learns from massive amount of data which leads 

to innovative products and enhance employees’ productivity. An Intelligent-ERP system helps 
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the organization to shift from records management to smart system that learns from previous 

experience and business rules to predict better outcomes and suggest recommendations. It is 

expected that by 2019 around 60% of the companies will be able to measure out the performance 

of intelligent ERP on resources, processes and people optimization.   

According to (Koelsch, 2019) i-ERP system helps to reduce lag of information flow by letting 

the machine learning or sensors to do certain tasks instead of wasting more time for arranging the 

information manually. For example; i-ERP enhances automotive decision making at machine 

level in manufacturing industry in order by determining capacity, quality and cost (Koelsch, 

2019). This kind of intelligent decision making will drive the organization towards agility and 

digital edge.  Moreover, intelligent ERP enables learning, analyzing and controlling massive 

amount of data on real-time basis by using in memory computing (IMC), (IDC, 2018). 

2.3.4 Flexibility 

Intelligent ERP is supporting more fixable services. The cloud now is providing more than 

cutting cost of hardware components and integrating several plants belong to the enterprise. It 

enables vendors to take advantage of computational economic, integrating business services 

outside the organization and using machine learning to analyze and predict (Koelsch, 2019). 

In traditional ERP, the workers were able to access data via central data repository while in the 

new generation of ERP workers can access information about processes via mobile devices. 

Hence, the information will be processed and displayed promptly which leads to more fixable 

business environment. (Koelsch, 2019). Furthermore, i-ERP provides features that support user 

experience (UX) by providing friendly user-interface with automated set of tasks that didn’t exist 

in the legacy system. In addition to that the learning environment provided by machine learning 

supports guidance for the expected step to be completed in different tasks; suppliers, customers, 

hiring procedures, payment and collection methods. Such features help employees to be more 

effective and productive. In addition to that, intelligent ERP systems are installed easily and help 

in cutting operating cost and saving time by converting the manual processes into automated and 

real-time processes. The cloud model of ERP supports friendly use, flexibility, mobility and 

agility (Chakraborty, 2018). 
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2.3.5 Cost 

According to (Chakraborty, 2018)  i-ERP is easy to be managed, installed and reduces the 

overall operational cost by automating the manual processes which results in saving time. In 

addition to that, the company can chose the implementation model to be in cloud which saves 

cost. A prior study claimed that by 2020, 40% of the large organization will shift 60% of their 

function to the public cloud (IDC, 2018). This adds advantage over the traditional ERP systems 

which are complex to implement and manage which results in adding unpredicted cost for 

implementation, maintenance and training. Moreover, machine learning capabilities inside the 

ERP system minimizes many organizational functions by automating processes which will result 

in reducing labor costs. For example in procurement and sourcing processes, i-ERP learns and 

analyzes prior purchases orders (PO) to automatically generate upcoming PO which reducing 

redundancy and eliminating manual steps. I-ERP also automates cash management process by 

enabling the system to use auditing techniques. (IDC, 2018).     

2.3.6 Innovation 

Intelligent ERP helps in executing new ideas which are unprecedented by predicting contract and 

goods expiration and consumption. Accordingly, build effective negotiation with suppliers. The 

customer can also predict his transaction according to personal data and retrain. (Ellingsen & 

Mukherjee, 2018). Moreover, Intelligent ERP also provide detailed and secured performance 

indicator in real-time manner. Hence, problems can be identified early. According to 

Chakraborty, the emergence of i-ERP is an essential part of transformation strategy from pre-

digital age to post-digital age (Chakraborty, 2018). 

2.4 Barriers of implementing i-ERP  

Some companies prevent implementing i-ERP systems due to security concerns. However, some 

ERP providers like Oracle has released intelligent ERP that automatically responds to threats in 

minutes rather than months (ORACLE, 2018). Changing the business environment or 

transformation of the legacy system is another barrier that prevents companies from shifting to i-

ERP. Such transformation of the legacy system will lead to consuming time for migration, added 

expenses and training. However, business requirements changes frequently and the companies 

try to create competitive advantage and meet customers’ needs which will be no more possible 

through the legacy system. (W.Awad et al., 2017) . Prior study was conducted by IDC in 2017 on 

300 SAP customers in 9 countries, presents several challenges why companies are not sure to 
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implement i-ERP systems. First of all, around 45% which is the top concern of the companies are 

preventing implementation of such system due to cost of implementation, while 35% claimed 

that there is a lack of in-house capabilities. Furthermore, around 40% don’t want to migrate from 

the legacy system and 20% have concerns of training users. In-depth interview results indicated 

that some companies have other reasons such as; customization limitation and unclear business 

benefits (Morris et al., 2017). 

2.5 Organizational Maturity level to implement i-ERP 

According to (Sliż, 2018) Organizational maturity level refers to the organization’s ability and 

readiness to change its processes culture, individual, resources and technology in a stabilized and 

optimized manner. According to (Chumo, 2016) in order to identify the maturity level to adopt a 

new system, the company should align the desired system with the following six factors. First of 

all, communication factor; the organization should conduct communication with project 

manager, vendors and other stakeholders in order to identify how such system will add value to 

the organization. Second, the company should measure the value of such project and the 

expected outcomes to ensure the future success. Third, the authorized party should share the 

result with management to align it with the business strategy. Fourth, this factor ensures that IS 

decisions are aligned with the business strategies. Fifth, this factor considers the scope of the 

project. IT determines organization’s readiness to grow and innovate, capability of its 

infrastructure, financial capacities, and timeframe. Finally, training and human resource are 

essential in any organization. Upon the mentioned factors, the company can determine its level 

of maturity based on the desired maturity metrics.   

 Most organizations try to move towards digital era and adopting advanced technologies.  

According to (Morris et al., 2017) there are different types of organizations and their needs vary 

based on their business nature. However, a deep interview with some organizations indicated 

common maturity criteria to move towards i-ERP System. The company should align the project 

with its business strategy by investigating whether it is ready to digitalize its business. Several 

interviews indicated that digitalizing information is the most concern which is basically 

controlled by ERP systems. Hence, i-ERP helps the organization to capture knowledge, protect it 

and processes it on real-time basis. The statistic shows that 26.5% of the companies are planning 

to implement i-ERP to digitalize their business while 21.6% already shifted due to same reason. 
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On the other hand 13.3% of the companies didn’t decide yet. Many organizations suggested 

perusing in the field of integrating machine learning and ERP as the range of tasks automated 

helps the organization to stay competitive, enhance employees’ productivity and performance 

statistics shows that 26.5% of the companies are planning to implement i-ERP to enhance 

employees productivity while 28.4% has already implemented the system for this reason. On the 

other hand, 15.6% are not sure. However, the organization should have stable IT infrastructure 

and data management plan to be able to transform to i-ERP system. According to statistics data 

migration was the leading challenge as; 15.6% of the companies that implemented i-ERP have 

faced. Furthermore, financial capabilities and time frame is another concern. Finally, involve 

employees in the early stage of the implementing i-ERP project to be familiar with such change.  

2.6 Application of machine learning in ERP Systems 

Machine learning uses advanced technologies to detect business data, bolsters data mining 

techniques and enhances predictive analytics to generate conceptual results and 

recommendations (ORACLE, 2018). ML enables computer to learn from massive amount of 

information without programming in order to generate intelligent solutions (Dimitrovska & 

Malinovski, 2017). 

Furthermore, ML supports multiple algorithms that can support ERP systems. However, the ERP 

product could be customized based on the algorithms that supports a certain business processes 

(Pawełoszek, 2015). Prior study declared how supervised learning can support customer service 

in ERP systems. Users frequently request help disk to solve their problems that occurred due to 

incorrect action, system failure or request further information. Intelligent ERP systems support 

automatic responses in few minutes rather than days which saves time, effort and cost. This is 

done by enabling ML to use multi-class classification algorithms in order to identify similar data 

of users’ request, analyze ERP modules to collect evidence, map classes, generate possible 

causes, and evidence from different modules. Accordingly, generate answer that will be checked 

by an expert (Vlasov et al., 2017).   

Moreover, ERP also supports multiple unsupervised ML algorithms. Clustering could enhance 

various ERP processes. Clustering could improve sales area by facilitating customers purchase 

and managing user’s complaints quickly. Moreover, procurement processes are also enhanced by 

reducing of the suppliers’ price due to competition and track any order delay and identify the 
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reason behind it. Clustering also enhances other areas such as; marketing, warehouse 

management, autonyms production process and e-communication among employees 

(Pawełoszek, 2015).   
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2.7 ERP and i-ERP in Oman 

Organizations in Oman are expanding, and it is no more possible to manage them without at least 

ERP system. However, there is insufficient literature on ERP systems in Oman. In addition to 

that, there is no clear statistics about the number of ERP or i-ERP users. One study only 

attempted to cover the maximum number of ERP users in the country in order to study the 

effectiveness of ERP system. The study stated that organizations agreed that the cost of ERP 

implementation and users training are not expensive compared to the value it adds to the 

business. Most of responses indicated that ERP system is able to reduce operating cost, assist 

decision making and real-time data.(Mahrami & Hakro, 2018). Another study was conducted 

that aims to investigate the success factors of applying this system indicated that ERP system is 

rapidly growing in Oman market especially in different sectors specially manufacturing.  More 

than 30 large companies in Oman are implementing ERP systems including; “Bank Muscat, 

Khimji Ramdas, Oman LNG, Omantel, OTE Group, Oman Cement Company, Petroleum 

Development Oman, Ahlibank, Suhail Bahwan group, Sohar Aluminum, Vale Oman, Oman 

Methanol Company, Powertech Engineering, and many others” (Shatat, 2015). Moreover, a case 

study was conducted on Omantel to examine the success factor of ERP implementation revealed 

that implementation of Hybrid ERP could reduce the cost up to 80%. Hybrid ERP helps in 

saving capacity by storing some information on-premise and the other part in cloud or private. 

However, there are some challenges in implementing Hybrid ERP; managing master data, 

coordinating business activities and integrating business processes that are hosted in different 

places. Furthermore they considered stakeholder involvement from the beginning to be the most 

important factor for successful implementation (Yahyaee, 2016).  

However, some organizations in Oman already shifted to the new generation of ERP. Intelligent 

ERP plays a vital role in digital transformation, as all the organizations aim to develop their 

processes and enhance productivity. There are no available studies that covered intelligent ERP 

in Oman so far. Recently Oman Observer news published that Raysut Cement Company (RCC) 

has successfully implemented intelligent ERP “SAP S/4 HANA and SAP Success Factor for 

HR” as they consider it an essential step with regards to digital transformation. According to Al 

Tamimy, Chief of HR and Administrative Affairs, this intelligent system will digitalize the HR 

solutions, facilitate and integrate processes and achieve interaction among employees. In 

addition to that, Fadhel, Head of IT, stated that this i-ERP will provide better services to 
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customers quickly. Intelligent ERP systems also support the organizations’ business strategies and 

objectives. The implementation of i-ERP took 5 months and the system was officially lunched in 

the first day of January 2019.   (Observer, 2019) 

2.8 i-ERP and Internet of Things (IoT) 

Internet of things relay on using clouds in order to store data and automate business processes. 

(Paschek et al., 2017). ERP that support ML will be hooked to Industrial Internet of Things 

(IIoT) in the very near future. For example the manufacturing industry, the predictive analysis of 

weather will help food and beverage industry to predict the demand of services. (Koelsch, 2019). 

Oracle provider supports IoT cloud applications that leverage huge amount internal and external 

data in order to guide ERP users towards the right actions. In addition to that IoT applications 

inside ERP combine time sensors, data series and business data in order to automatically select 

the appropriate build-in ML algorithms to accomplish certain task. (ORACLE, 2018) 
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2.9 Critical Evaluation of Literature Review 

This chapter comprises literature review of concepts related to i-ERP system. A discussion of 

significance and barriers of implementing i-ERP system was undertaken. Furthermore, a 

comprehensive framework of maturity level to implement such advanced system was 

highlighted. Application of machine learning in ERP Systems was investigated. Finally, the 

study involved cases of ERP and i-ERP in the Sultanate.     

This research started from identifying the evolution of ERP system and expanding to i-ERP 

system in order to identify the difference and significance of i-ERP system. According to 

(Ellingsen & Mukherjee, 2018) the rapid change and growth of technology have prompted 

businesses to evoke advanced technologies that meet digital revolution. Current systems are 

being replaced by more intelligent systems that capable to build innovation. However, prior 

studies agreed that the most barriers to implement i-ERP could revel to the cost of such system 

and transformation from the legacy system (Morris et al., 2017).  

Furthermore, a theory of maturity level was attached with a case i-ERP implementation. 

According to (Chumo, 2016) before i-ERP implementation, the organization should have a clear 

business strategy that is aligned with the organizations’ vision and mission, with consideration 

status of the IT infrastructure and the financial capability to implement i-ERP system.   

Moreover, the functionality of i-ERP System basically depends on the power of machine 

learning and data analytics (Pawełoszek, 2015). Scientific studies indicated that the algorithms 

machine learning supports and automates various processes of ERP system.  Supervised learning 

algorithms help the customers to resolve the issues without waiting for the help-disk staff. In 

addition, by reviewing historical data and prediction, machine learning support auto-decision 

making in ERP processes authorizations  (Vlasov et al., 2017), (Pawełoszek, 2015).    

Finally, studies indicated lack of ERP and i-ERP cases in Oman. According to (Observer, 2019) 

Raysut Cement Company (RCC) is one of the organizations that already shifted to i-ERP by 

implementing SAP S/4HANA software in order to automate process and decision making to 

enhance the productivity. 

 The prior studies have been conducted in different geographical areas applying different 

methods and sample size. In fact, there is a gap revealed due to lack of studies on effectiveness 
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of i-ERP system especially in Oman. Accordingly, this exploratory study was undertaken to 

evaluate the effectiveness of i-ERP system on the performance of medium and large 

organizations in Oman. 
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Chapter 3: Research Methodology 

 

3.1 Introduction 

The research aims to explore effectiveness of i-ERP system on organizational performance in 

Oman. Systematic research methodology will be employed in order to achieve the estimated 

project objectives. The objectives have been investigated through previous studies conducted by 

other researchers and scholars who tried to cover the different aspects of the topic in chapter 2.  

Quantitative and qualitative are the two main methods used in this study. Quantitative 

methodology deals with numerical and statistical data such as; percentage, frequency means and 

others. It can be analyzed through survey research, descriptive and correlation which will be used 

in the current study as shown in figure (5). Survey research relies on the survey responses which 

are structured in a manner to clarify the problems. Descriptive research clarifies the 

characteristics of research problem to draw the appropriate conclusion. The correlation research 

clarifies the relationship among variables (Bhat, 2018). 

However, qualitative methodology deals with non-numerical data where data is collected through 

conversational methods. Several methods can be utilized to collect data such; one-to-one 

interview, focus group, observation, case study (Bhat, 2018). In this study two main methods are  

being used; one-to-one interview and telephonic interview in order to address the problem and 

collect in-depth information.  
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The following Figure (5) illustrates the research methodology of this study.       

      

 

 

 

 

 

 

 

   

        Source: Developed by (Kothari, 2004) 

Research methodology refers to the systematic plan of a project implementation in order to 

achieve the expected objectives. It covers the overall project methodologies, project design, 

population of the study, sampling technique and data collection and analysis. 

3.2 Research Design 

Research design refers to the overall structure to be followed and getting answers to the 

questions. In fact, it articulates the required data, methods to collect data (Toshkov, 2016). It 

considered three steps; preparation, data collection and data analysis. In the preparation step the 

area of the study is decided upon reviewing in-depth prior studies and the understanding of the 

current situation. Accordingly, the research objectives and questions are specified. Then, proper 

data methods are specified to collect the desired information. In the last step data analysis 

techniques are allocated which will help to draw conclusion and recommendations (Kumar, 

2011). 

According to (Dudovskiy, 2018) there are several types of research design, for example; 

exploratory, descriptive, evaluative, predictive and others. A researcher should understand the 

nature of the research in order to set the appropriate type with justification. However, in this 

study, exploratory research design is the most appropriate type. It is conducted to explore a 

Figure 5:  Research Design and Framework 
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problem or a situation that was not clearly defined. Hence, it attempts to explore research 

questions without providing clear or constant solution (Dudovskiy, 2018). 

According to (Swanson, 2015) exploratory research is conducted for a situation where no prior 

researches had been initiated within the same field. Hence, it provides basis for further 

researchers who are intended to complete researches within the same field in the future. 

Exploratory research has been designated in this study due to several reasons. First of all, the 

first and second objectives require practicing exploration as it aims to investigate the maturity 

level of i-ERP adoption in Oman. Another reason belongs to the fourth objective as it aims to 

evaluate the effectiveness of i-ERP systems in medium and large organization’s performance in 

Oman which is considered to be new topic and cannot be accomplished with other designs. 

Overall exploratory research is the most appropriate for this study because no researches have 

been conducted in the Sultanate of Oman about the same field.  However, the conclusion cannot 

contain rigorous conclusion about the best practice. The developed recommendations provide 

suggestions in order to improve productivity. These recommendations and solutions don’t draw 

final conclusion rather than it attempts to demonstrate the effectiveness of i-ERP systems on 

organizations’ performance. Finally, the above discussion obviously proves that exploratory 

research design is the most suitable for this problem.  

3.3 Population of the Study   

According to general population refers to the entire audience or units of interests who belongs to 

a certain problem or a situation characterized by common behavior. Target population is the set 

of individuals by which a sample is chosen. On the other hand, accessible population refers to the 

actual group that could be measured. It is smaller than targeted as some of targeted members are 

unwilling or unavailable to participate (Asiamah et al., 2017). In this research, the targeted and 

accessible population is mainly the large and medium organizations in the Sultanate that are 

implementing ERP or i-ERP systems in order to compare and evaluate the efficiency of i-ERP 

systems.    
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3.4 Sampling Technique and Sampling Size 

According to (Alvi, 2016) it is impossible to reach the entire population. A researcher conducts 

the research and draws a conclusion based on smaller participant group which is called sample of 

the study. Whereas sampling is the technique that a researcher follow in order to select the 

appropriate sample based on subjective justification. Most researches study sample instead of 

entire population due to time, cost, reliability and physical factors (Imdadullah, 2015). 

There are two types of sampling techniques; probability and non-probability sampling. In 

probability sampling all the individuals have equal opportunity to be elected. Wearers, in non-

probability, individuals within the population may not have equal opportunity to participate. 

Non-probability sampling has different types; volunteer, convenient, purposive, Quota, snowball 

and matched. Non-probability sampling is mostly used in exploratory research (Alvi, 2016).   

For the current study, and since there is no clear statistics of ERP or i-ERP users, non-probability 

sampling type of convenient sampling was utilized. Convenient sampling is the most common 

type where a researcher can approach the available sample. The advantage of this type is its 

scalability compared to other survey analysis as it will derive the important perceptions. There 

are several reasons for selecting such technique. First of all, lack of population statistics. 

Secondly, convenience sampling can resolve time and cost limitations (Alvi, 2016). Third, it is 

difficult to reach all companies for different reasons (Gazala, 2018). Accordingly, a sample of 51 

participants is sufficient for the current research. 41 of ERP users and 10 of i-ERP users were 

selected due to the small population of the companies that implemented i-ERP system in the 

Sultanate.    
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3.5 Research Instrument  

According to (Gazala, 2018) research instrument refers to the way of gathering collecting data in 

order to get the research questions answered. For the current research, questionnaire instrument 

and interview instrument were used. 

3.5.1 Interview Instrument 

Interview instrument is a qualitative mean of collecting data. Interview instrument support the 

research with additional information which helps the researcher to enhance understanding 

through open questions (Buriro et al., 2017). For the current research, the interview questions 

were designed in a way to support information gained from literature review and to fulfill 

research objectives under supervision review. Then, a letter of consent was issued by the college 

to be signed by the interviewee. After that, the researcher conducted interview with four 

employees from different organizations. The interviews were conducted face to face with the 

organizations located in Muscat and through telephone with the organization located in Dhofar. 

Finally, the notes were clearly reviewed and organized to facilitate the analysis in the upcoming 

stage. Furthermore, the interview instrument supports in the formulation of survey questions. 

 Table (1) illustrates the interviewee information.   

No Name Organization Position Data of Interview 

I 1 Mr. Steven Lewis SAP SAP HR Freelancer 

Consultant 

30 April 2019 

I 2 Mr. Faisal Said Al 

Balushi 

Oman Data Park 

(ODP) 

Senior Specialist 1 May 2019 

I 3 Mr. Akthar Khan Raysut Cement 

Company 

Project Manager 12 May 2019 

I 4 Mr. Vazim Mahmood Ultimate Solutions 

for Technology 

LLC 

ERP Implementation 

Consultant 

15 May 2019 

 

Table 1: Interviewee Information 
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3.5.2 Questionnaire Instrument 

Questionnaire survey is one of the common mean adopted to answer research questions. The 

questionnaire should be organized in a systematic process in order to attain target (Brancato et 

al., 2006). In this research, related questions were structured and suggested based on research 

objectives and literature review in Chapter 2. Then, short-listed of the questionnaire was 

designed and divided as subsets under the main objectives (See objectives in page (3). 

Accordingly, two surveys were finalized for ERP and i-ERP users with the same question in 

order to facilitate comparison. The survey consists of 24 closed questions and 1 open question. 

Moreover, one of the most important factors of writing the questionnaire is designing the 

questions in easy and understandable way which helps the participant to complete it. The 

questionnaire was distributed through different means; such as; email and LinkedIn. Find the 

questionnaire in Appendix 1. 

3.6 Validity and Reliability Testing 

According to (Bolarinwa, 2015) a researcher must consider the term validity and reliability while 

designing the questionnaire. Validity deals with insuring that the concept is clear, accurate and 

could be measured in quantitative study. The questionnaire of this research was designed in clear 

language. However, the validity was inspected through two stages. First of all, the questionnaire 

was reviewed by the supervisor. Few comments were given regarding to the re-structuring the 

questions in order to be clear for the reader. Furthermore, the questions were divided in subsets 

under the four objectives for the purpose to be measured by each objective separately.  

On the other hand reliability measures to what extent the questions are consistent. It is also 

agreed that if the research is repeated within the same instrument at same condition it will 

produce same result (Livingston, 2018). The most common reliability test is “Chronbach’s α” 

which states that the result of a test lies between .00 and 1.00. A value of 1 indicates highest 

consistency. Whereas, A value of .00 indicates lack consistency. Most studies agreed that the 

reliability value should strive for value of 0.7 or above (Bolarinwa, 2015). 
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 3.7 Data Collection Technique 

The current study involves two methods of collecting data; primary and secondary. According to 

(Simister, 2017) secondary data refers to the ready data which is already gathered, generated 

other researcher. On the other hand, primary data refers to the data collected by a researcher 

himself through interview, questionnaire and other sources.  

For this research, the researcher used both methods in collecting data. The primary data was 

collected through face-to-face interview, telephonic interview and questionnaire. On the other 

hand, the secondary data was collected from priors studies such as; books, journal article, 

conference paper, reports and newspaper.  

3.8 Data Analysis Technique 

The quantitative data of this research will be analyzed using PSPP software. Descriptive statistics 

approach will be applied, for example; the demographic data will be analyzed through frequency 

and cross-tabulation. On the other hand, the responses of the questions from section 2 to 5 which 

are based on 3-likert scale will be analyzed using mean, standard deviation, frequency and 

skewness. Besides that, section 5 will be analyzed through correlation coefficient in order to 

figure out the correlation among processes performance within the organization. Finally, 

reliability test will be conducted through; Principle factors and Chronbach’s α. The following 

Table illustrates data analysis technique.     

Data Analysis Method Implementation 

Descriptive statistic mean, standard deviation,  

frequency, cross-tabulation 

and Skewness 

To assess the data 

Correlation statistic Correlation Coefficient To find relationship between 

variables 

Inferential Statistics Principle component analysis  

Reliability test 

Principle factors 

Chronbach’s α 

 

Table 2: Data Analysis Technique 
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3.9 Legal, Ethical and Social Consideration 

Research ethics refers to the set of ethics a researcher should follow in order to protect the 

dignity of the research as well as all the parties involved. Following protects the right of other 

parties who are involved in the research through getting their consent. In addition to that, 

collecting and citing primary and secondary data in ethical manner ensure quality and facilitate 

the publication without any objection or harm (Akaranga & Makau, 2016).  

Ethical and social considerations were followed in this research. First of all, letter of consent was 

issued by the college in order to collect the information from interview in ethical way. The 

participants received a brief description of the research, conditions, risks and confidentiality. In 

addition to that the participants have the right to be informed about the content of the research. 

The declaration also includes that the participant is involved voluntary and there is no any 

specific benefits from the participation and no harms. Finally, the letter includes clause that 

states that the recorded conversation will be removed once the research is completed. 

Moreover, the questionnaire also was distributed with attached letter from MEC College stating 

that the student is enrolled in the college and the purpose from collecting data is to enhance 

knowledge. In addition to that, the letter indicates that none of the personal information will be 

collected such as; participant name or organization’s name, email or phone number. 

Finally, the finding of the research will not cause any harm to individual or society and at the 

same time experience of the experts in regards to the system implemented will benefit private 

and public organizations in future plans.  

3.10 Summary  

 Research methodology was discussed in this chapter from different dimensions. This research 

follows an exploratory research in nature. It used survey and interview in order to percent 

quantitative and qualitative data. A researcher follows no-probability sampling technique type of 

convenience. A sample of 51 participants was selected to explore situation. Furthermore, a 

framework of data analysis was introduced which contains analyzing quantitative data through 

descriptive and correlation analysis. A researcher followed a triangulation method to draw the 

conclusion using secondary data, interview data and questionnaire. A researcher also used 

Chronbach Alfa to insure research reliability. This chapter also discussed legal and ethical 
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aspects. Finally, this chapter is a preliminary chapter to be utilized in the next chapter in finding 

presentation and analysis.    
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Chapter 4: Project management 
 

4.1 Introduction 

This chapter highlights the contribution of project management concepts and procedures in 

completing this research. It illustrates the different phases the researchers follows in order to 

achieve research objectives, maintain quality and mitigate risks.  

Many studies agreed that the strong management of any project is the main reason of its 

successes. Project management refers to continues activities with common purpose. Usually a 

project is undertaken in order to solve problems or take advantage of opportunities. Every project 

follows certain phases in order to insure that each the project activities are completed within the 

timeframe see figure (6) (Nicos & Athanasios, 2016). 

Source: Developed by (Nicos & Athanasios, 2016) 

4.2 Project Phases 

 For the current research, a researcher followed the following phases in order to get this project 

done. The following Figure (7) shows a framework of the research phases and Figure (8) shows 

the project WBS. 

  

Figure 6: Research Phases 

Figure 7: Research Phases and WBS 
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1- Initiating phase 

In this stage the researcher chose the area of interest by reviewing prior studies. The finding 

showed that the topic is modern and in the exploratory stage where many organizations are 

looking for in order to enhance their performance.  Then, the suggested topic was presented 

to the supervisor for approval. Finally, after getting the approval, the research title, 

objectives, questions, cost and timeframe were initiated. Furthermore, the researcher 

communicated with the research stakeholders such as interviewee in order to get 

confirmation for the interview. Finally research proposal was finalized and submitted through 

MEC Module. 

2- Planning phase 

In this phase, the secondary data from different studies which assists the researcher with the right 

path of collecting data and in the exciting stage. In this stage the scope of the research was 

completed. The methodology and the resources of the research were specified. Finally, the plan 

was presented in a poster session in order to take experts feedback. The poster included project 

introduction, summary of literature review, expected deliverable and plan of the phases. 

3- Execution phase 

After getting the feedback from experts, a researcher proceeds with the execution phase. First of 

all, interviews were conducted with experts from different organizations in order to share their 

experience. The shared experience highly contributes in the development of the research and 

knowledge enhancement. After that, the questionnaire was designed based on prior studies and 

was approved by the supervisor and distributed among organization that are using ERP and i-

ERP systems. After the processes of collecting data, a researcher used PSPP software in order to 

analyze data, draw recommendation and conclusion. Finally, a researcher finalizes the research 

and viva under the supervisor directions.  

4- Closing phase 

In this phase the research will be submitted through MEC Moodle for review and marking.  
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4.3 Project Constraints 

According to (Chatfield & Johnson, 2016) the most common way to visualize and track a project 

is to use the triangle of project constraints which are; cost, scope and time see Figure (9). Project 

constraints can be defined as limited factors which affects the project quality. For the current 

research, a researcher considers completing the research within 6 months in order to insure 

quality and prevents any late submission. This factor successfully achieved by breaking down the 

activities to be completed within a specific period of time. Moreover, a researcher distributed the 

survey to the organizations via online form which saves cost and utilizes technology means to 

get the project deliverables. Furthermore, the scope of the research was continually tracked by 

the researcher and supervisor to insure that the activities are completed within the expected time, 

cost, resources and quality standards to meet research objectives. 

 

 

  Source: Developed by (Chatfield & Johnson, 2016) 

4.4 Risk Management  

Risk management refers to the plan taken to prevent unfavorable events that might occur during 

the project (Borghesi & Gaudenzi, 2013). Accordingly, the researcher prepared a risk plan in 

order to mitigate unfavorable risks. First of all, the researcher communicated with stakeholder 

that will affect the research including; experts from organizations, MEC college to get authority 

to processed with research. Secondly, the researcher started collecting data at early stage to 

prevent any delay. Furthermore, a research diaries were signed by the supervisor weekly to 

prevent gold plating; adding activities which are not related to the objectives.   

Figure 8: Project Constraints 
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4.5 Summary 

In conclusion, this research followed a project life cycle to insure the consistency stability of the 

research. A researcher planned the research with regards to project constraints; cost, time and 

scope to meet the desired objective with standard quality. In addition to that, risk management 

was conducted at early to mitigate undesired events. Finally this research was conducted by 

utilizing project management concepts, procedures which highly impacts the outcome of the 

research.      
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Chapter 5: Results and Analysis of Data 

 

5.1 Introduction 

This chapter aims to present and analyze data collected from the questionnaire and interview. 

The first section presents and analysis the interview data. Whereas, the second section present 

the data collected through the questionnaire. Then, the analysis part was conducted through 

PSPP software by applying several statistical tests including; reliability and sampling sizes 

calculations. Finally the findings were interpreted, analyzed and provided proper 

recommendation.    

5.2 Presentation and Analysis of Qualitative Data 

As shown in Table (1) in Page (25), the interviews were conducted with four interviewees (4I). 

However, the aim of theses interviews is to get answers for the research questions. First of all, all 

interviewees agreed that the top barrier not to implement i-ERP could be the cost of the system. 

In addition to that (I1) stated that education could be major barriers. People are not enough 

educated as they are not aware of the benefits of such systems. Furthermore, management and 

employees are resistant to change, also I4 agreed on this barrier. (I4) stated that, changing the 

mentality of employees and management is essential concern. Furthermore, (I1) stated that, 

organizations might believe that the current system meets requirements. Whereas, (I3 and I4) 

stated that poor IT infrastructure and resources, lack of strong business case, security and time to 

migrate are other possible barriers. 

Moreover, regarding to organizations’ maturity level to implement such system, all interviewee 

agree that the organization should be having good communication with stakeholders in order to 

study the system requirement match it with originations’ business strategy, vision and mission. 

Furthermore, the company should identify i-ERP system would be beneficial for the organization 

by evaluating ROI, profit margin. Then the company should consider the company resources 

such as; hardware and networking. According to (I4) the organization should insure that the 

server is stable and can handle the desired amount of data and the networking should be proper 

to access data very fast. After that, according to (I1, I3, I4), the company should plan list of new 

requirements, Change Management, prior decisions on design change, resources with relevant 

knowledge, where the solution is introduced first time.  
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Furthermore, regarding to the impact of machine on ERP processes, (I1) stated that machine 

learning support ERP processes from an HR perspective. He stated that, machine learning would 

be able to determine employee’s behavior and future decisions by deeply reviewing his activities 

through ERP system, success factors, employees’ productivity and KPI. Accordingly, machine 

learning can predict his performance for the upcoming years and the expected retirement. In 

addition to the (I3) stated that, the major improvement of i-ERP system is the improvement of 

processes approval. They were suffering from manual Management approvals in the form of 

paper bundles on the desk of each Manager. It was time taking and leading to slow down each 

business decisions and processes. Now mangers are able to take decisions in time and share the 

approvals by their cell phones. Furthermore, the processes are automated with predesigned auto-

control & decisions making. On the other hand, (I4) as an ERP implementation consultant, stated 

that, customers were requesting process prediction specially manufacturing and supermarkets. 

Such industries are highly depending on raw material; as if there is no raw material the business 

will stop. Accordingly, they were requesting for automated prediction processes to determine the 

required material and the proper supplier. Accordingly, an automated PO should be send 

automatically to suppliers. However, such feature is already embedded with i-ERP system such 

as SAP S/4HANA, SAP Business One and other software. 

Finally, the last question was asked regarding to the effectiveness of i-ERP system and whether it 

would be suitable for medium enterprises. However, all interviewee agreed that i-ERP system 

could be beneficial for both medium and large organizations. According to (I1, I2 and I3) i-ERP 

system can fit any organization size. For example; SAP has introduced Business by design. The 

software is designed according to the nature of business by default with minimized 

customization due to the advanced technologies embedded with i-ERP system. Furthermore, (I3) 

stated that, huge businesses today used to be a medium organization in the past or its initial 

stage. Hence, i-ERP system may lead the business to move form medium organization to the 

tycoon. On the other hand, (I4) stated that, i-ERP system is much advanced and more suitable for 

large organization. Medium organization are always looking for simple software, but at the 

sometime if the organization is having proper vision and mission, then they have to go for such 

system. As they have clear picture of what should be done in the coming years.    
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5.3 Presentation and Analysis of Quantitative Research 

The questionnaire has examined the responses of 51 companies. 41 companies are ERP users and 

10 companies are i-ERP users. This section includes presentation of demographic and questions 

data. Then, the next section will contain analysis of the questionnaire with respect to research 

questions.  

Demographic Data 

The first section of the questionnaire collected personal information of the participants and 

general information about the organization. Descriptive analysis was conducted to analyze these 

data including mean, frequency, and percentage tests. The demographic data includes participant 

job level, participant experience, company residence, company size, industry, ERP deployment 

option, ERP provider. 
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D1: Participant Job Level 

A total of 41 ERP users and 10 i-ERP users responded to the question on current their job level 

in the organization. ERP users indicated that 3 (7.3%) participants are project manager, 6 

(14.29%) are project coordinator and 2 (4.76%) indicated project analyst. Whereas, i-ERP users 

indicated that 1 (9.09%) is Digital manager; 4 (36.36%) are IT manager; 1 (9.09%) is IT 

practitioner. Table (3) and Figure (9) summarize the outcomes. 

D2: Participant Experience 

                    ERP Users                   i-ERP Users 

 

 

 

 

 

Table 3: Current Job Position 

Figure 9: Current Job Position 
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The majority of ERP participants, about 19 (42.2%) have 1-3 years of experience; 12 (28.5%) 

have 4-10 years and 10 (23.8%) have more than 10 years of experience.  

On the other hand, a total of 10 i-ERP indicated that 3 (27.2%) have 1-3 years of experience. 

While the majority 4 (36.3%) have 4-10 years and 3 (27.2%) have more than 10 years of 

experience. The following Table (4) and Figure (10) presents the outcomes.   

ERP Users i-ERP Users 

   

 

  

Table 4: Work Experience 

Figure 10: Work Experience 
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D3: Company Residence 

The result indicated the majority of companies that are using ERP systems are located in Muscat 

34 (82.9%). Whereas, 3 (7.3%) indicated that the company residence is in Al-sharqiya.  

On the other hand, 8 (80%) of i-ERP users are located in Muscat. Whereas, 2 (20%) indicated 

that the company is located in Dhofar. Table (5) and Figure (11) presents the outcomes.     

ERP Users i-ERP Users 

  

 

 

 

  

 

 

  

Figure 11: Company Residence 

Table 5: Company Residence 



40 
 

D4: Company Size 

This research targeted only medium and large organizations. Results indicated that 28 (68.3%) of 

the companies using ERP systems are Large and 13 (31.7) are medium.  

On the other hand, results indicated that the majority 9 (90%) of large companies are using i-

ERP systems and 1 (10) company are medium. Table (6) and Figure (12) presents the outcomes.     

ERP Users i-ERP Users 

  

 

 

 

 

Table 6: Company Size 

Figure 12: Company Size 
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D5: Working Industry 

The result illustrated diversity of the industries implementing ERP systems. The result indicated 

that the majority of companies implementing ERP are working in Oil and Gas industry 10 (24%). 

Whereas, 7 (17%) are working in information technology sector.  

Furthermore, the majority of the companies implementing i-ERP systems is working in Oil and 

Gas industry 4 (40%). Whereas, 2 (20%) are working in manufacturing sector. Table (7) and 

Figure (13) presents the outcomes.   

 

ERP Users i-ERP Users 

  

 

 

 

 

  

Table 7: Working  Industry 

Figure 13: Working  Industry 
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D6: ERP software type 

The result illustrated the majority of ERP and i-ERP users are implementing the system on-

Premise. The second, highest type is private cloud, then Hybrid cloud. However, 7% of ERP 

users are implementing ERP in public cloud. Whereas i-ERP participants indicated that they are 

implementing i-ERP on premise, public cloud and Hybrid see Table (8) and Figure (14).      

  

ERP Users i-ERP Users 

  

 

 

 

 

 

 

 

 

  

Figure 14: Type of ERP Software 

Table 8: Type of ERP Software 
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D7: ERP provider 

As shown in Table (9) and Figure (15), the majority of ERP and i-ERP participants indicated 

that, their ERP system is provided by Oracle. As 22 (54%) of ERP users are dealing with Oracle 

and about 6 (60%) of i-ERP users are also dealing with Oracle. Furthermore, 6 (15%) of the 

companies implementing ERP are dealing with SAP and Microsoft. On the other hand, 3 (30) of 

i-ERP users are dealing with SAP provider. 

ERP Users i-ERP Users 

  

 

 

 

 

 

 

 

 

  

Table 9:  System Provider 

Figure 15:  System Provider 
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Q8: In your opinion, Intelligent ERP refers to intelligent technologies such as; machine learning 

integrated with an ERP systems resulting into i-ERP. 

Definition of i-ERP question was asked in order to study the knowledge of participants regarding 

to i-ERP systems. The result indicated that 31 (76%) of the participants agreed on i-ERP 

definition which presented the majority. Whereas, 8 (19%) of the participants were not sure and 

2 (4.8%) of the participants went with disagreed. 

On the other hand, 7 (70%) of i-ER users agreed and 3 (30%) have chosen maybe. The findings 

are summarized in Table (10) and Figure (16). 

ERP Users i-ERP Users 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 16: Q8: Intelligent ERP refers to intelligent technologies such as; machine learning integrated with an 
ERP systems resulting into i-ERP 

Table 10: Q8: Intelligent ERP refers to intelligent technologies such as; machine learning integrated with an ERP 
systems resulting into i-ERP 
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Research Questions Presentation 

The second section of the questionnaire collected research questions upon research objectives. 

Descriptive analysis was conducted to analyze these data including mean, frequency, standard 

divination and percentage tests. Each research question has subset of multiple questions in order 

to enhance understanding. 

Research Q1: What are the barriers and significance to implementing i-ERP? 

As shown in Figure (17), in Q9, 90% of ERP users indicated that the high cost is the top barrier 

to implement i-ERP. Whereas 70% of i-ERP users indicated the significance to implement i-ERP 

is the need for predictive analytics and 60% due to readiness for quick innovation. The findings 

are summarized in Figure (18) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 17: Q9 Barriers to Implementing i-ERP 

Figure 18: Significance to Implementing i-ERP 
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Research Q2: What is the maturity level of i-ERP adoption? 

Questions 10 to 13 were asked about maturity level criteria. In Q10, 73% of ERP users and 70% 

of i-ERP users agreed that the higher the maturity level generates higher need for i-ERP system. 

The findings are summarized in Table (11) Figure (19). 

 

ERP Users i-ERP Users 

 

 

 

  

 

  

 

 

 

 

  

Figure 19: Q10: In your opinion, higher maturity level of an organization generates higher need for i-ERP 
implementation 

Table 11: Q10: In your opinion, higher maturity level of an organization generates higher need for i-ERP 
implementation 
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Moreover, as shown in Figure (20), 80% of i-ERP users indicated that the highest requirement 

that should be considered before implementing i-ERP is having stable IT infrastructure. 

However, in this regards 61% of ERP users agreed that the company has stable IT infrastructure 

to implement i-ERP. The findings are summarized in Table (12) Figure (21). 

 

 

 
 

 

  

Figure 20: Q 11: What is/are the Requirements to adopt i-ERP?? 

Table 12: Q11: Do you think that the current IT 
infrastructure helps to move towards (i-ERP) 
implementation? 

Figure 21: Q11: Do you think that the current IT 
infrastructure helps to move towards (i-ERP) 
implementation? 
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Moreover, as presented in the previous page Figure (20), 70% of i-ERP users indicated that the 

company should consider data migration before implementing i-ERP system and 40% stated that 

process optimization is another factor. Whereas, in this regards 64% of ERP users agreed that the 

company is ready to optimize its processes and master data to implement i-ERP. The findings are 

summarized in Table (13) Figure (22) 

 

 

Furthermore, in Q13 ERP users were asked whether the origination is ready for innovation. 61% 

of ERP users agreed that the company is ready to for innovation and hence implementing i-ERP 

systems. The findings are summarized in Table (14) Figure (23). 

Table 13: Q12: Do you think that your company is 
ready to optimize its processes, master data and re-
standardization? 

Figure 22: Q:12 Do you think that your company is 
ready to optimize its processes, master data and re-
standardization? 

Table 14: Q13: Do you think that your company is ready 
for innovation (run simple business process, analytics, 
big data IoT etc.) 

Figure 23: Q13: Do you think that your company is 
ready for innovation (run simple business process, 
analytics, big data IoT etc.) 
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Research Q3: How Machine Learning (ML) supports ERP processes? 

Questions 14 to 18 were asked to measure research third objective. In Q14, 80.5% of ERP users 

and 100% of i-ERP users agreed that the combination of machine learning and ERP will result 

into best products. The findings are summarized in Table (15) Figure (24). 

 

 

ERP Users i-ERP Users 

  

  

 

 

 

Figure 24: Q14: Do you believe that the combination of machine learning and ERP will result into 
best product? 

Table 15: Q14: Do you believe that the combination of machine learning and ERP will result into 
best product? 
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Moreover, 73% of ERP users agreed that machine learning supports decision automation of ERP 

processes and 70% of i-ERP users agreed that machine learning has supported decision 

automation of ERP processes. The findings are summarized in Table (16) Figure (25). 

 

ERP Users i-ERP Users 

  

  

 

 

 

  

Figure 25: Q15: Does machine learning support decision automation of ERP processes? 

Table 16: Q15: Does machine learning support decision automation of ERP processes? 
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In addition to that, 70% of ERP users agreed that the integration of machine learning and ERP 

will enhance internal workflow and customer service, and 100% of i-ERP users agreed that 

machine learning has enhanced internal workflow and customer service supported. The findings 

are summarized in Table (17) Figure (26). 

 

ERP Users i-ERP Users 

  

  

 

 

 

 

  

Figure 26: Q16: Do you think that the integration of machine learning and ERP will enhance internal 
workflow and customer service 

Table 17: Q16: Do you think that the integration of machine learning and ERP will enhance internal 
workflow and customer service 
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Moreover, 68% of ERP users agreed that ERP that support machine learning is able to define its 

business processes according to certain behavior, and 90% on that. The findings are summarized 

in Table (18) Figure (27). 

 

ERP Users i-ERP Users 

 

 

 

 

  

 

 

 

  

Figure 27: Q17: In your opinion, ERP that support machine learning is able to define its business 
processes according to certain behavior. 

Table 18: Q17: In your opinion, ERP that support machine learning is able to define its business 
processes according to certain behavior. 
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Furthermore, this question was asked in order to identify the relationship between i-ERP and 

IoT. In Q18, 61% of ERP users and 100% of i-ERP users agreed i-ERP will be hooked to 

internet of things. The findings are summarized in Table (19) Figure (28). 

 

ERP Users i-ERP Users 

  

 

  

 

 

 

 

  

Figure 28: Q18: Do you think that i-ERP will be hooked to internet of things? 

Table 19: Q18: Do you think that i-ERP will be hooked to internet of things? 
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Research Q4: How i-ERP affects the performance of medium and large organizations in Oman? 

Questions 19 to 24 were asked in order to compare the effectiveness of ERP and i-ER systems on 

certain processes. In Q19, 70% of ERP users agreed that ERP system enhances business 

processes performance. On the other hand, 80% of i-ERP users agreed that i-ERP system 

enhances business processes performance. The findings are summarized in Table (20) Figure 

(29). 

 

ERP Users i-ERP Users 

  

 

 

 

 

Figure 29: Q19: Does the current system enhance business processes performance at your organization? 

Table 20: Q19: Does the current system enhance business processes performance at your organization? 
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Moreover, 73% of ERP users agreed that ERP system enhances financial performance. On the 

other hand, 80% of i-ERP users agreed that i-ERP system enhances financial performance. The 

findings are summarized in Table (21) Figure (30). 

 

ERP Users i-ERP Users 

  

 

 

 

 

 

 

 

  

Figure 30: Q20: Does the current system enhance financial performance at your organization? 

Table 21: Q20: Does the current system enhance financial performance at your organization? 
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In addition to that, 63% of ERP users agreed that ERP system enhances employees’ productivity. 

On the other hand, 100% of i-ERP users agreed that i-ERP system enhances employees’ 

productivity. The findings are summarized in Table (22) Figure (31). 

 

 

ERP Users i-ERP Users 

  

  

 

 

 

  

Figure 31: Q21: Does the current system improve employees’ productivity at your organization? 

Table 22: Q21: Does the current system improve employees’ productivity at your organization? 
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Furthermore, 61% of ERP users agreed that ERP system enhances real-time access information. 

On the other hand, 90% of i-ERP users agreed that i-ERP system enhances real-time access 

information. The findings are summarized in Table (23) Figure (32). 

 

ERP Users i-ERP Users 

 

 
 

 

  

 

 

  

Figure 32: Q22: Does the current system support real-time access information? 

Table 23: Q22: Does the current system support real-time access information? 
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Moreover, 46% of ERP users agreed that ERP system supports quick innovation. On the other 

hand, 100% of i-ERP users agreed that i-ERP system supports quick innovation. The findings are 

summarized in Table (24) Figure (33). 

 

ERP Users i-ERP Users 

 

 

 

 

  

 

 

  

Figure 33: Q23: Does the current system support quick innovation at your organization? 

Table 24: Q23: Does the current system support quick innovation at your organization? 
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Finally, 36% of ERP users agreed that ERP system supports predictive analytics. On the other 

hand, 90% of i-ERP users agreed that i-ERP system supports predictive analytics. The findings 

are summarized in Table (25) Figure (34). 

 

 

ERP Users i-ERP Users 

  

  

 

 

 

 

 

 

Figure 34: Q24: Does the current system support predictive analytics at your organization? 

Table 25: Q24: Does the current system support predictive analytics at your organization? 
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Analysis of the Questionnaire Result 

In order to analyze the questionnaire, the main methods were used mean, standard deviation and 

skewness which heolps to identify the central tendency and relevance of responses. The 

following Table (26) shows the classification of mean impact degree, as it is taken in 0.5 

intervals.  

Mean Value Degree of Impact 

0.5 -1  Very low 

1 – 1.5 Low 

1.5 – 2  Moderate 

2 – 2.5 High 

2.5 – 3 Very high 

Table 26: Impact Dgree of Mean 

Source: (Bulushi, 2018)  

Whereas, the skewness is used in order to measure the symmetry in data distribution. The rule of 

Thumb is shown in Table (27) that classifies the level of symmetry.   

Skewness value Level of symmetrical 

Between -0.5 and 0.5 Fairly symmetrical 

Between -1 and -0.5 

Or 

Between 0.5 and 1 

 

Moderately skewed 

Less than -1 

Or 

Greater than 1 

Highly skewed 

Table 27: Skewness Level of Symmetry 

Source: (Jain, 2018)  
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Factor Analysis and Reliability Test 

For the current research, principle component analysis is being implemented as well as reliability 

test. Principle component analysis shows the most effective components that influence statistical 

analysis. Whereas, reliability test is applied on the research questions in order to show the 

questions internal consistency, determined by Chronbach’s α test. 

 The result in the following Table (28) indicates that the ERP research includes 9 most effective 

components that could influence the statistical analysis. Furthermore, the following Scree Plot 

figure (35) illustrates that 9 most effective and sustainable components out of 20 appear together 

at the top of the diagram.  

 

However, the following components in tables bellow indicated higher reliability result. The 

following Table (29) shows the result of component 1 which has the highest reliability. Table 

(30) shows the result of component 5 which is the second highest reliability.  

 

 

 

 

Table 28: Principle Components Analysis of ERP 
Survey Group Questions 

Figure 35: Scree Plot for the Principle Components 

Table 30: Reliability Test of ERP Component 1: 
Q (from 9 – 12) and from Q (14 – 24) 

Table 29: Reliability Test of ERP Component 5: 
From Q (8 – 10), from Q (14 -19) and from Q 
(21-24) 
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The accepted Chronbach’s α value should be above 0.7 which means that the questions of the 

research are real, valid and stable. As shown in table (31) the reliability test for the entire 

questions of ERP survey is 0.73 which means that the research is reliable   

 

 

 

 

On the other hand, factor analysis for i-ERP result indicted 2 effective components that could 

influence the statistical analysis. Table (32) shows the result of component 1 which has the 

highest Chronbach’s α. Table (33) shows the result of component 2 which is the second highest 

reliability.  

  

 

 

 

 

 

 

 Table (34) indicates the reliability test for the entire questions of i-ERP survey Chronbach’s α is 

0.85 which means that the research is reliable real, valid and stable.  

 

 

  

Table 31: Reliability Statistics - Chronbach’s α 
of ERP Result for Q1 to Q24 

Table 32: Reliability Test of i-ERP Component 
1: Q (from 8 – 10), Q13, Q17, Q19, Q22 and 
Q24 

Table 33: Reliability test of i-ERP Component 2: 
From Q (8 – 14), from Q (16 -19) and from Q (21-
24) 

Table 34: Reliability Statistics - Chronbach’s α of 
i-ERP Result for Q1 to Q24 
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Demographic Data Analysis 

Demographic data plays an important role as it reflects the background of the participants, 

company and software being implemented. Table (35) illustrates the cross-tabulation statistic in 

order to compare the relation between different variables. First of all, the organization’s size has 

high impact on the type of ERP implemented. According to (Saa et al., 2017), most of large 

organizations prefer on-premise ERP system due to security. On the other hand, medium 

organizations use private cloud in order to reduce cost and ensure security. The result of the 

survey indicated that (36.59%) which is the majority of large organizations are implementing 

ERP system on-premise and around 14.6% of medium organizations are implementing ERP in 

private cloud.       

 

 

 

 

 

In addition to that, i-ERP Respondents also supported the above result. Table (36) indicates that 

50% of large organizations are implementing i-ERP system on-premises and 10% of medium 

organizations are implementing i-ERP in private cloud.   

 

 

 

 

Table 35: ERP Organization Size vs. Software Type 

Table 36: i-ERP Organization Size vs. Software Type 
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Nowadays most of the industries need at least ERP system in order to keep their business run. 

The following Table (37) indicated that ERP system is being implemented by various industries. 

It is obvious that the majority of respondents are from Oil and Gas industry. About 14% of them 

implemented ERP on-premises while 9.7% implemented ERP in private cloud.

Table 37: ERP Organization’s Industry vs. Software Type 
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In addition to that, Table (38) indicates that about 40% of i-ERP respondents are from Oil and 

Gas industry; 30% implemented i-ERP on-premise and 10% implemented in private cloud. This 

demographic result matches with the ERP respondents. As oil and gas company represented 

24.3% of ERP respondents this could be due to business need and work flow of this industry.  

  

Table 38: i-ERP Organization’s Industry vs. Software Type 
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Research Q1: What are the significance and barriers to implementing i-ERP? 

This question was aiming to identify significance and barriers to implement i-ERP system in 

order to overcome them. 

As shown in Figures (17) Page (45), 70% of i-ERP users indicated that the significance to 

implement i-ERP system is the need for predictive analytics. Furthermore, 60% indicated that 

the need for readiness for quick innovation and digital transformation. However, prior studies 

indicated that 26.5% of the companies implemented i-ERP to digitalize their business 

(Morris et al., 2017).  

 However, as shown in Figure (18) page (45), ERP respondents indicated that the high cost of 

i-ERP system is the top barrier. However, i-ERP system could be customized to meet 

business size which could be a way of reducing cost. In addition to that the implementation 

of i-ERP system is more flexible and could be done within short period of time which 

minimizes the cost. An unclear benefit was categorized as the second barrier and then 

transformation from legacy system. It was also agreed by (Mahmood 2019; Lewis 2019) 

through interview as the main barrier is education. People usually are not aware of the 

benefits of such systems and hence resisted to alter.  
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Research Q2: What is the maturity level of i-ERP adoption? 

This question was aiming to investigate the relationship between organizational maturity level 

and the need to implement i-ERP. Furthermore, ERP participants were asked questions to 

determine the readiness to implement such system. First of all, both of ERP and i-ERP users 

highly agreed that a mature organization needs advanced system such as i-ERP. The mean value 

(2.71) indicates very high degree of impact according to level of mean impact Table (26), the 

Standard deviation value (0.45) and the skewness value (-1.09) shows highly skewed according 

to the Level of symmetrical which mean that data distribution is mostly agree. Analysis is 

presented in Figure (36). 

 

 

  

 

 

Furthermore, Figure (37) indicated very high value of mean (2.70), the Standard deviation value 

(0.48), the skewness value (-1.04) also shows highly skewed which mean majority of i-ERP 

respondents  agreed on the question which accords with the result obtained from ERP users. 

 

 

 

 

 

As discussed in Chapter 2, maturity level has great impact on the need of having i-ERP. The 

company can determine its level of maturity based on the Companies’ IT infrastructure, 

optimizing processes and readiness to innovation. The questions from (11- 13) were aiming to 

Figure 36: Frequencies and Histogram of Maturity Level of ERP Users 

Figure 37: Frequencies and Histogram of Maturity Level of i-ERP Users 



68 
 

identify whether the organization is enough mature to implement i-ERP systems. ERP responses 

indicated high value of mean (2.49), standard deviation value of (0.71) and skewness value (-

1.05) shows highly skewed which mean that the majority of ERP users have stable IT 

infrastructure to move towards i-ERP systems. In addition to that, according to ERP responses 

the second highest factor was readiness to innovation. The result indicated high value of mean 

(2.46), standard deviation value (0.74) and skewness value (-1.01) shows highly skewed result 

which means that the majority of ERP user agreed that the company is willing to innovate and 

implement advanced technologies like i-ERP system. As per discussed previously, fifth factor of 

maturity level is to determine the organization’s readiness to innovate and grow with regards to 

business strategy, scope and objectives. Also (Mahmood 2019) stated that the company should 

consider company’s business strategy in order to determine whether i-ERP system will satisfy 

them and enhance innovation. Finally, question 12 was aiming to determine whether processes 

optimization and master data are ready for i-ERP implementation. The result indicated high 

value of mean (2.32) which means that most respondents agreed that the company’s processes 

and master data are ready to implement i-ERP.  The Standard deviation value of (0.72) and 

skewness value (-0.57) shows moderately skewed which mean that the distribution is moderate 

among responses. Accordingly, the result indicates that most of the companies implanted ERP 

systems are enough mature and ready to shift towards i-ERP system.  

On the other hand, i-ERP users were asked to share their experience regarding to maturity level 

factors. Responses indicated very high value of mean (3.00) which means that IT infrastructure 

has very high degree of impact on implementing i-ERP system. Furthermore, i-ERP participants 

also agreed that processes optimization and master data is essential part of i-ERP implementation 

plan as the mean value of (2.9) indicates very high degree of impact. Reediness to innovation 

also was the second highest factor that encouraged the company to implement i-ERP system. As 

shown in Figure (18) page (45). 
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  Research Q3: How Machine Learning (ML) supports ERP processes? 

This question was aiming to identify the relationship between machine learning and ERP 

processes. However, both ERP users and i-ERP users highly agreed that the combination of ML 

and ERP will result into best product. ERP responses indicated very high value of mean (2.78), 

Standard deviation value of (0.47) shows that most respondents agreed that the integration of 

machine learning and ERP would result into valuable product. In addition, the mean of i-ERP 

responses indicated very high value of mean (3.00) and standard deviation of (0.47) which means 

that most i-ERP users agreed that. 

Moreover, question 15 was aiming to identify the perception of ERP users whether ML support 

decision automation of ERP processes. Figure (38) indicates very high value of mean (2.66) 

which indicates very high degree of impact, standard deviation value (0.62) and skewness value 

(-1.65) shows highly skewed which means that data distribution is mostly agreed on the 

relationship of machine learning and decision automation.  

 

 

  

 

 

 

 

On the other hand, i-ERP users were asked to share their experience regarding to relationship 

between machine learning and ERP process automation. Figure (39) also indicates very high 

value of mean (2.70), standard deviation value (0.48) and skewness value (-1.04) shows highly 

skewed which mean that majority of i-ERP respondents also agreed.  

  

Figure 38: ERP Users: Frequency and Histogram of of ML and decicison automation in ERP 
System 
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However, according to (Chakraborty, 2018) machine learning plays an important role in 

integrating the different organizations’ processes in order to enhance real-time and automotive 

decision.  

 

 

 

 

 

 

 

Moreover, Q16 was aiming to investigate whether the integration of machine learning and ERP 

will enhance internal workflow and customer service. ERP responses indicated very high value 

of mean (2.71) which means that the majority of participants agreed that the ERP embedded with 

machine learning enhances internal workflow and customer service. Likewise, i-ERP users 

shared their practical experience in i-ERP with very high value of mean (3.00). 

In addition, Q17 was aiming to determine the perception of ERP users in terms of whether 

machine learning can define business processes. Result indicates very high value of mean (2.63), 

Standard deviation value (0.58) and skewness value (-1.36) which shows highly skewed. This 

mean that most ERP respondents agreed that machine learning can determine business processes 

based on certain behavior. On the other hand, the result of i-ERP users indicates very high value 

of mean (2.90), standard deviation value of (0.32) and skewness value (-3.16) also shows highly 

skewed which mean majority of i-ERP respondents also agreed that machine learning helps ERP 

system to define business processes.  

Figure 39: i-ERP Users:   Histogram and Frequency of of ML and decicison automation in 
ERP System 
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Research Q4: How i-ERP affects the performance of medium and large organizations in Oman? 

This research question was aiming to evaluate the effectiveness of i-ERP systems by comparing 

the performance of ERP and i-ERP systems. Figure (4) summarizes the comparison between 

both systems. After that, the analyses of the separate questions are provided. 

 

 

 

 

 

 

 

 

 

 

 

 

First of all, Q19 aimed to compare the effectiveness of ERP and i-ERP systems in regard to 

processes performance.  ERP responses indicated very high value of mean (2.68), standard 

deviation value (0.52) and skewness value (-1.36) shows highly skewed which means that most 

respondents agreed that ERP system enhance processes performance.  

  

Figure 40: Summary of ERP and i-ERP Systems Effectiveness 
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The analysis are summarized in Figure (41) 

 

 

 

 

 

 

On the other hand, the result of i-ERP responses has slight increase on processes enhancement 

more than ERP system. Figure (42) indicated very high value of mean (2.70), standard deviation 

value (0.42) and skewness value (-1.78) shows highly skewed which mean majority of i-ERP 

respondents  agreed that i-ERP system enhances processes performance. According to (Paschek 

et al., 2017), 29% of the companies in 2017 expressed their need to i-ERP system to automate, 

optimize and enhance processes.   

Figure 41: Frequency and Histogram  of Current ERP System Enhances processes Performance 
Histogram 

Figure 42: Frequency and Histogram  of Current i-ERP System Enhances processes Performance 
Histogram 
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Furthermore, Q20 aimed to compare financial performance between ERP and i-ERP systems. 

The following Figure (43) of ERP users responses indicates very high value of mean (2.71), 

Standard deviation value (0.51) and skewness value (-1.52) shows highly skewed result which 

means that the majority of ERP user respondents agreed that ERP system enhances financial 

performance. 

 

 

 

 

 

 

On the other hand, i-ERP system has slight increase on financial enhancement more than ERP 

system. Figure (44) indicates very high value of mean (2.80), standard deviation value (0.42) and 

skewness value (-1.78) shows highly skewed which mean majority of i-ERP respondents  agreed 

that i-ERP system enhances processes performance. According to (Chakraborty, 2018) i-ERP 

system reduce operational cost by automating and facilitating business processes which saves 

save time and hence improve financial performance.  

  

Figure 43: Frequency and Histogram  of Current ERP System Enhances Financial Performance 
Histogram 

Figure 44: Frequency and Histogram  of Current i-ERP System Enhances Financial Performance 
Histogram 
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Moreover, Q21 was aiming to evaluate and compare employees’ productivity. ERP system 

responses indicated high value of mean (2.54) which means that most respondents agreed that 

ERP system enhances employees’ productivity. On the other hand, the result obtained from i-

ERP systems responses is reasonably high on compared to ERP system. It indicates a very high 

value of mean (3.00) which shows that all participants agreed on that. 

Furthermore, Q22 aimed to compare the effectiveness between both systems in regard to real-

time-access information. Figure (45) of ERP system responses indicates very high value of mean 

(2.46), standard deviation value (0.74) and skewness value (-1.01) shows highly skewed result 

which mean that the majority of ERP user respondents agreed that ERP system enhances 

financial performance real-time-access information.  

 

 

 

 

 

On the other hand, the result obtained from i-ERP system results has noticeable increase on real-

time-access information over ERP system. Figure (46) indicates very high value of mean (2.90), 

standard deviation value (0.32) and skewness value (-3.16) shows highly skewed which mean 

majority of i-ERP respondents  agreed that i-ERP system enhances processes performance. This 

result contradicts with the result of prior studies in Chapter2; i-ERP system overcomes the 

traditional flow of information by automating decision making to provide real-access time access 

information. 

 

 

 

 

Figure 45: Frequency and Histogram  of Current ERP System Supports Real-Time Access 

Figure 46: Frequency and Histogram  of Current i-ERP System Supports Real-Time Access 
Information Histogram 
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Moreover, Q23 was aiming to compare the innovation between both systems. ERP system 

responses indicate moderate value of mean (2.00). On the other hand, the result of i-ERP 

responses indicates very high value of mean (3.00) which is reasonably higher ERP system.  

Finally, Q24 aimed to compare predictive analytics between both systems. Figure (47) of ERP 

system responses indicate moderate value of mean (2.05), standard deviation value of (0.84) and 

skewness value (-0.09) is fairly symmetrical which mean that there is high distribution among 

maybe and disagree options. Furthermore, a noticeable number of respondents disagreed that 

ERP system supports predictive analytics. 

 

 

 

 

 

 

On the other hand, the result of i-ERP system has noticeable increase on predictive analytics over 

ERP system. Figure (48) indicates very high value of mean (2.90), standard deviation value 

(0.32) and  skewness value (-3.16) shows highly skewed which mean majority of i-ERP 

respondents  agreed that i-ERP system enhances predictive analytics. 

 

 

 

 

 

 

Figure 47: Frequency and Histogram  of Current ERP System Supports Predictive Analytics 
Histogram 

Figure 48: Frequency and Histogram  of Current i-ERP System Supports Predictive 
Histogram 
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Correlation Analysis 

Organizational processes are highly integrated and each component could affect the others. The 

following table (39) includes the correlations between the variables that are taken as factors that 

measure the effectiveness of ERP systems.  

 

 

 

 

 

 

 

However, the following table (41) was extracted from ERP responses which indicated that real-

time access information has the highest relationship with quick innovation (0.65). On the other 

hand the relationship between quick innovation and employee’s productivity tends to be the 

lowest (0.21). Furthermore, the following figure (49) presents the positive correlation between 

real-time access information and quick innovation   

 

  

Table 39: Correlation Between ERP Variables 

Table 40: Real-Time Access Information vs. Innovation Figure 49: Scatterplot of Real-Time Access 
Information vs. Innovation 
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Furthermore, the following table (41) includes the correlations between the variables that are 

taken as factors that measure the effectiveness of i-ERP systems. 

 

 

 

 

 

 

On the other hand, i-ERP survey result indicated that the higher relationship is between 

Processes Performance and real-time access information (0.67); similarly, between processes 

performance and predictive analytics 0.67) as shown in Table (42). However, On the other hand 

the relationship between processes performance and financial performance tends to be the 

relatively lowest (0.37). Furthermore, the following Figure (50) presents the positive correlation 

between process performance and quick innovation predictive analytics.   

 

 

 

 

 

  

Table 41: Correlation Between i-ERP Variables 

Table 42: Process Performance vs. Financial Performance 

Figure 50: Scatterplot of Process Performance vs. Financial Performance 
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5.4 Summary 

The findings and data analysis of qualitative quantitative questions (interview and survey) were 

interpreted in this chapter. The main finding of this research indicates positive perception on the 

effectiveness of i-ERP system compared with ERP system. Both inferential and descriptive 

statistical techniques were utilized. In addition to that, the research findings were supported and 

powered by literature review. 

Following conclusion in chapter 6 will contain further summary of the research findings with 

regards to project objectives. In addition to that, research contribution to sustainability and 

students reflection will be highlighted. Finally, future work and recommendations will be 

proposed.  
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Chapter 6: Conclusion  

Overall, aim of this study is to evaluate the effectiveness of i-ERP system in medium and large 

organizations’ performance. The specific research objectives were; (1) Identify significance and 

barriers, (2) To investigate the maturity level of i-ERP adoption, (3) To investigate how Machine 

Learning (ML) supports ERP processes, (4) To evaluate the effectiveness of i-ERP in medium 

and large organization’s performance. Previous research chapters (Chapter 1 – Chapter 5) 

discussed the scope and nature of the research in the introduction. In this chapter, research 

contribution to sustainable development will be explicated. In addition to that student reflection 

on learning gained will be discussed. Accordingly, recommendations and future work will be 

suggested.  

The following will summarize the research findings per objectives that are extracted from all 

research chapters. 

As per objective 1, the highest barrier not to implement i-ERP is the high cost of the system as 

(60%) of the participants agreed on this barrier. Whereas, the second barrier indicated that there 

is no clear benefits for such system and the third was resist to transforming from legacy system. 

This result also matches with prior studies as it was stated by IDC in 2017, around 45% prevent 

implementing i-ERP due to cost of the system which is considered as the top concern. However, 

in-depth interviews indicated agreed that the cost of i-ERP system could minimized by 

customizing it based on company size and need. Furthermore, the implementation of i-ERP 

system is much easier and more flexible than the traditional ERP system which could also 

minimize cost. 

For Objective 2, according to (Chumo, 2016) the most important factors to insure that the 

company is mature to implement such system are; communication, insure that the system 

matches with business strategy and scope of the project (IT infrastructure, Processes 

optimization and readiness to innovate). However, the findings indicated that the majority of 

ERP participants (61%) indicated that the IT infrastructure is ready to move towards i-ERP 

system. Around (46%) of the participants indicated that the company is ready to optimize its 

processes, master data. In addition to that, (61%) indicated that the company is ready for 

innovation. Accordingly, it would be possible the companies participated in the questionnaire to 

move towards i-ERP if top management agree and if it is aligned with the business strategy.  
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 Furthermore, objective 3 covered the functionality of i-ERP system. According to (Koelsch, 

2019) this generation of ERP systems helps the organizations to enhance processes and automate 

decision making by using machine learning to analyze and predict. However, 70% indicated that 

machine learning supports decision automation and 100% indicated that integration of machine 

learning and ERP will enhance internal workflow and customer service. Furthermore, the 

majority of participants who claimed that they are implementing ERP also agreed that machine 

learning supports ERP processes.        

As per objective 4, the research was targeting both medium and large organizations that are 

implementing ERP and i-ERP system in order to compare and determine the effectiveness of i-

ERP system. The result indicated that i-ERP system is more effective than ERP system in terms 

of processes enhancement, financial performance, employees’ productivity, real-time access 

information, quick innovation and predictive analytics. However, this exploratory research could 

be a preliminary for future researches as it was indicated by (IDC, 2018) that by 2019 around 

60% of the companies will be able to measure the performance of intelligent ERP on resources, 

processes and people optimization.  

 To conclude, the result of this exploratory research could be used to enrich future 

researches in this area. The interpretation of the questions has indicated the effectiveness i-ERP 

system. The interviews also indicated that such system can be successfully customized and 

implemented within medium organizations. Finally, the research questions were fulfilled and 

answered through the research chapters and the next sections will highlight related future work 

and recommendations.  
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6.1 Research Contribution to Sustainable Development    

This study aimed to evaluate the effectiveness of i-ERP system which aims to largely contribute 

to shifting to e-Oman.  The following lines define the contribution to sustainability in terms of; 

environment, economic and social.  

- This research was planned in a way that contributes to save environment.  The researcher 

designed and adopted on line survey scheme to avoid printing hard copy forms in order to 

save cost and environment as well. This goes under concept of “Go Green” which 

protects the environment. 

- The study discussed features of i-ERP system which contribute to automate business 

processes hence eliminating the use paper which contributes to save environment. 

- The study has evaluated the performance of i-ERP systems which helps in saving cost, 

hence insuring economic sustainability 

- The study provided an overview of the relationship between i-ERP and economic 

sustainable development.  

- The study proposed roadmap that shows the contribution of i-ERP system to innovative-

based economy. 

- This study will help the government to pursue with activities of e-Oman by enhancing the 

role of advanced technologies. 

- The study illustrated the significance of i-ERP systems in the digital transformation 

which ensures social and economic sustainability. 

- The results obtained from the study could be used as preliminary research for further 

studies which will enhance knowledge and social wealth.  

- A researcher provided recommended future research on same related topics which helps 

to sustain and develop this research work and adoption of the idea among a large segment 

of users and researchers.   
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6.2 Student Reflection 

This section is to provide the student’s reflection, knowledge and experience learned and 

challenges faced throughout the research phases.  This research was an instrument for enjoyment 

due to my passion to these topics as the researcher has completed courses in SAP Business 

Processes Integration, Associate Project Manager and becoming SAP Material Management 

(MM) Consultant. Despite from the challenges faced, this research is a continuous and endless 

journey. All the research objectives were successfully accomplished, and the researcher was able 

to provide sufficient and powerful solution for the problem and recommendations. 

However, the main challenges were faced in the early stage; defining the exact topic area in 

deciding whether to proceed or not due to lack researches in this topic as it is one of the modern 

and hot trend technology. Furthermore, this i-ERP topic was not discussed in the form of Oman 

except one news-paper of the system implementation. These challenges were solved by 

searching for sufficient number of prior reports, case studies and researches globally and link it 

to Oman region. Further challenge was in collecting data from organizations, as some 

organizations consider it as confidential data whereas some others have not responded to 

participate. 

On the other hand, plenty of experience and knowledge were gained throughout the research 

period. Starting from the art of choosing proper topics based on data availability, validity and 

uniqueness. Further experience gained in reaching the target sample and accessing data. Thus, 

communication skills were highly developed especially through communicating with people 

from different background in the interview which taught the researcher to respect other 

perspectives and beliefs. In addition to that, writing and research skills were improved for 

example; designing the questionnaire, well writing of justifications. Furthermore, comprehensive 

understanding of research methodologies and deciding the appropriate one was gained and would 

help for future post graduate studies. Time management was another element gained as this 

project assisted in arranging tasks to be completed within the limited time. 

Overall, the project objectives were successfully completed. Also, the experience gained from 

this research assisted the researcher to become better researcher and to overcome weaknesses.  
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6.3 Future Research 

Although, a lot of research has been conducted on ERP systems, the new generation of this ERP 

is relatively growing right now. Thus, the area of this topic is recently going broad. However, 

this topic is considered to be unique as no further studies were conducted in Oman on i-ERP 

system. Thus, it provides some recommendations to transfer to digitalization era, which mainly 

depends on such advanced technologies. However, this exploratory study could be as a stepping 

point for other researchers, ERP providers and organizations to continue investigating the other 

aspects of this topic as suggested bellow: 

- Further study can expand the measurements and analysis tool in evaluating the 

effectiveness of i-ERP system.  

- Further evaluation of i-ERP effectiveness in terms of; ROI and alignment with business 

strategy. 

- Evaluation of i-ERP performance for separate modules; could solve the problem for the 

organizations that are concentrating in separate module such as; HR or Finance. 

- It is also suggested to study the impact of  the automated processes of i-ERP system on 

employees’ productivity  

- A comprehensive case studies of the challenges faced companies while implementing i-

ERP system could overcome any future failure 

- It is necessary to investigate risks associated with implementing i-ERP. 

- Challenges facing Oman in transferring to i-ERP adoption. 

- Further research could be i-ERP contribution to innovative-based economy  

- The role of i-ERP system in the transformation to digitalization era. 

- The result of this study stated that 61% of ERP users and 100% i-ERP users agreed that i-

ERP system will be hooked to IoT. Accordingly, Future research could investigate the 

effectiveness of i-ERP system in IoT. 
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6.4 Recommendations 

The following recommendations are drawn based on the analysis of qualitative and quantitative 

findings: 

- ERP providers should plan events and spread the awareness of such system. Provider 

companies should encourage researchers to publish further researches and reports 

emphasizing the effectiveness and the importance of i-ERP system.  

- It is recommended raise result of this research to Information Technology Authority 

(ITA) for importance of having such intelligent systems in the contribution to national 

information infrastructure (NII). 

- ITA may consider i-ERP system in transfer to e-Oman. 

-  Project managers may align i-ERP system adoption with the business strategy, vision 

and mission.    

-  Organizations may maintain experienced and trained and skilled team who are familiar 

with ERP processes and features.   

- The organizations should plan list of requirements that contribute to originations 

development in order to determine the proper system that fulfill them.  

- This study could be a stepping point for the government in order to start planning for 

strategies that support i-ERP implementation in government sectors as it will facilitate 

processes, eliminate manual transactions and reports which leads to satisfy citizen and 

contribute to e-Oman as well. 
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