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Business Intelligence System:  

A Determinant Factor in Employee Efficiency Due to Covid-19 in Malaysia 

 

By 

Muhamad Hariz Bin Yacob 

 

February 2022 

 

As the world are now in the fourth industrial revolution (IR 4.0), it is important that every firm 

practice Business Intelligence System (BIS) in their operation as BIS enables them to analyze, 

explore and transform data from multiple data sources to improve performance. However, in 

Malaysia, the adoption and practice of BIS is only above average due to various reasons. 

Unforeseen circumstances, COVID-19 pandemic outbreak forces Malaysian firms to adopt 

and use BIS vigorously as Malaysian government imposes lockdown on all activities including 

social and economy. Despite that, Malaysians are not fully aware of the importance of BIS as 

some firms have already possessed good BIS but the utilization is quite minimal, only for 

certain function in their job. Working culture in Malaysia that emphasize long work hours in 

the office and belief that working remotely and working from home is not effective and 

efficient together with the lack of awareness of BIS can bring to the table has caused BIS 

adoption rate is moderate. Furthermore, the lack of empirical research that investigate the 

direct correlation BIS and performance also contributed to the scenario. This exploratory study 

will prove that utilization of BIS will enhance and improve employee efficiency by looking at 

four factors: BIS tools, employee training and development in BIS, decision making by BIS 

and employee engagement in BIS. A quantitative study has been done to analyze these four 

factors and bring out a model confirming the initial hypothesis. Three hundred random 

respondents from firms in higher education are expected to answer the questionnaire and prove 

the significant relationship between BIS and employee efficiency. The study is able to prove 

that all four variables in BIS has a positive correlation with employee efficiency albeit the 

limitations of the pandemic situation.  
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CHAPTER 1 

INTRODUCTION 

 

1.1 Introduction 

 

Industrialization rea began in 1700s and each revolution carried its own significant role to the 

advancement that enjoyed today. Industrial revolution started with mechanical revolution 

whereby mechanical equipment powered by water and steam replace the agricultural sectors 

to enhance the economic structure. The second revolution was where electrical energy was 

introduced and become a major system that resulted a mass production. This happened during 

the 1870s. The rise of electronics during the 1970s marked the third industrial revolution 

(Alaloul et al., 2020). 

 

As the world is now in the Industrial Revolution 4.0 since 2011. This indicate an era where 

analytics are conducted on computerized business intelligence platform, which is one of the 

key advanced information technologies. Other than that, cloud computing and data warehouse 

become an essential part of business in various industries. This leads to an advanced 

information processing technologies being developed in other to cater needs. There are few 

characteristics in the industrial revolution 4.0. It can be seen that everything is recorded 

digitally in a big data warehouse and this database can be accessible anytime and anywhere 

due to cloud computing. All this is accessible with an internet connection as internet of things 

has becomes daily necessity. Together with this, Artificial Intelligence is developed 

extensively to make daily life become much easier and it can be used in machine so that it can 

replace human labor in order to produce more precise product and reduce labor cost. All in all, 

a proper Business Intelligence system is required to control and monitor everything from the 

simplest task using word processor or a spreadsheet to a complicated programming. 
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Shahroom & Hussin, (2018) mentioned that each industrial revolution changed the way we 

live, work and interacts with each other. People in the industry have to rapidly adapt and be 

prepared in every aspect to sustain their existence. Thus, they are required to know the general 

characteristic of the revolution. 

 

In general, current technological advancement revolve around data. It can be seen that the 

volume of the data that was being processed is very big. Everything in the world can be 

digitized into data and be processed as and when necessary. Other than high volume of data, 

value of data is another thing that is crucial in current revolution. This is because data value 

represents large values of specific parameters of the analyzed information. As everything is 

on hands now, velocity of data is important. If the speed of the data delivery is slow, a crucial 

decision might not be able to be made and will cause irreparable damage or loss to an 

organization. High speed data of new information appeared and become the new norm. Data 

variation completed the general concept in current revolution as numerous types of data 

available and accessible to be processed and used by consumer to fulfill daily operation either 

in a small firms, large firms or even daily life. 

 

Technological advancement will have a direct relationship with performance. However, it will 

depend on the level of technological advancement adoption. Therefore, in current era where 

technology played major role in determining performance component, technological adoption 

will become a major factor that will reduce human error, increase productivity and effective 

communication. Baskaran et al. (2020) exploratory study finds that job satisfaction and 

motivation has a statistical significance with technological adoption. However, there are many 

other components in employee performance has not been proven to have relationship with 

technological adoption, not to mention specifically business intelligence system. Lots of 

exploratory study needs to be done in order to determine the factors that can propel 

performance efficiently with the adoption of technology. 
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1.2 Background of the study 

 

Although the fourth industrial revolution started at 2011, and it was known that 

implementation of business intelligence systems is the way forward. Firms in Malaysia seems 

to prefer the old method. This can be seen where most firms are still doing their job manually, 

did not embrace the full usage of business intelligence system. Some firms possess good 

business intelligence system but did not fully utilize it. Some firms only use very simple 

business intelligence system such as spreadsheet and word processor but still did not utilize it 

well. Even worse, there are also some firms that are still using the old outdated software and 

hardware that requires manual labor.  

 

The year 2020 become the biggest catalyst to Malaysian firms to forcefully embrace business 

intelligence system due to COVID-19 pandemic. Malaysian government announced a total 

lockdown starting 18 March 2020. As Malaysian was not accustomed to business intelligence 

system, lots of firms were forced to adapt while the rest were forced to shut their business. 

This gave a huge impact on Malaysian economy. During the first phase of lockdown, firms 

were struggling to adapt to changes. Although some firms possess good business intelligence 

system, employees on the other hand was not ready to adapt and move forward. While some 

other firms have to cut down their employees due to unable to sustain. This economic collapse 

became an eye opener to firms and employees that in order to survive, adaptation to fourth 

industrial revolution is necessary. 

 

1.3 Problem Statement 

 

Although IR 4.0 has started for more than 10 years, firms in Malaysia reluctantly utilized the 

core concept of the revolution. Thus, firms in Malaysia were left behind by firms from other 

countries. This is due to the conception that the concept of the revolution is that everything, 

every job, tasks and even supervision can be done remotely without the absolute need to be in 
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the office while at the same time efficiency and effectiveness increased. On the other hand, 

firms in Malaysia believed that efficiency and effectiveness can only be achieved by executing 

the task in the office. Jayasingam et al.(2021) stated in his research that due to the initiative by 

the Malaysian government to become leading nation in the world in terms of fiscal progress, 

resident well-being, and innovation en route to become developed nation, working long hours 

in the office has become the norm that represent great productivity and performance. This 

belief contradicts with the concept of the revolution that are fast paced, handy, and everything 

is at the fingertips. This has resulted some firms that totally ignored the revolution find 

themselves becoming irrelevant in the market while some that managed to make slight 

adjustment find themselves staying afloat. 

 

However, due to COVID-19 pandemic, economic activity in Malaysia was halted and almost 

collapse. In order to recover the economy, Malaysian government announced flexible work 

arrangement that only 30% of working capacity was allowed to work in the office while the 

rest have to work from home. According to Lim (2018), flexible work arrangement has been 

initiated by the government since 2007 and implemented on public sectors. On 2015, the 

initiative has been improved by the government to be implemented in the industry that 

included three modes; working from home, flexi-working hours and modified compressed 

work week. However, acceptance of the initiative is limited that only some multi national 

companies, educational institutions, and some small firms practiced it. This initiative in the 

pandemic situation managed to give a breather to the economy and firms started to adapt to 

the implementation of business intelligence system thoroughly as 70% of firms’ workforce 

will have to work from home. Despite that, the acceptance is still quite limited that forced the 

government to introduced Flexible Work Arrangement Incentives on 5 June 2020 to encourage 

firms to adopt flexible work arrangement in effort to recover the economy. However, it is 

common belief among Malaysian that working from home is inefficient. This is because 

Malaysian workforce norm is working long hours in the office represent good productivity 
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and performance. Unfortunately, during the Movement Control Order, only 30% of workforce 

are allowed to work in the office.  

 

Higher education in Malaysia is one of the most contributors to Malaysian economy that 

brought about more than RM 5 billion per year from international student enrollment, not to 

mention Malaysia’s goal to become an education hub that has brought lots of branch campus 

such as Xiamen University, Southampton University, Nottingham University, and many other 

institutions together with twinning and mobility program to Malaysia. With the 

implementation of MCO in Malaysia, all higher education was impacted and halted their 

operation. Like other industries in Malaysia, firms in higher education industries were facing 

the same problem as other industries. They were forced to adapt to BIS but did not fully 

utilized it due to beliefs that employee performance will be affected to the worse. Therefore, 

employee performance became an issue that arises. 

 

1.4 Research Objective 

 

The purpose of the research is to investigate the implementation of business intelligence 

system and determine its effect on employee performance. With that, two angle of scope will 

be investigated, maturity and readiness of business intelligence implementation in a firm will 

help determine the correlation to employee performance. 

 

 

1.5 Research Question 

 

The research question used in the study were as follows; 

i. Do BIS tools implementation has significant impact on employee 

efficiency 
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ii. Do training and development in BIS have significant impact on employee 

efficiency 

iii. Do decision made from BIS analysis have significant impact on employee 

efficiency 

iv. Do employee engagement in BIS have significant impact on employee 

efficiency 

 

1.6 Significance of Study 

 

This research would be able to prove to firms in Malaysia the importance of implementation 

and proper practice of business intelligence system as mentioned in other studies that proper 

implementation of business intelligence propels a firm to gain competitive advantage. With 

that being said, it can assist in maneuvering Malaysian economy in the fourth industrial 

revolution. This statement will reject common believe that working from home is inefficient. 

 

1.7 Organization of the study 

 

This research project consists of five major chapters. Chapter 1 is introduction. It briefs the 

background of the research starting with current industrial revolution that highlighted the 

change of technological advancement. It also stated the problem and purpose of the research 

as pandemic COVID-19 pandemic struck the nation. Other than that, the justification of the 

research was briefed together with related research question and the organization of the study. 

 

Chapter 2 is literature review that includes the definition of business intelligence and business 

intelligence system. By reviewing prior literature, a theoretical framework is designed 

according to the research question. By looking at maturity and readiness of business 

intelligence together with employee efficiency, a conceptual framework that linked employee 
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efficiency and business intelligence is designed according to the findings and views of 

researchers over a wide range of theories and approaches. 

 

Chapter 3 will explain how the research is conducted, research design, data collection, 

sampling analyzation and measurement of all independent variables, dependent variables and 

moderating variables. Data analysis techniques is based on descriptive and inferential 

statistics. 

 

Chapter 4 research findings that presents the descriptive analysis, reliability test and factor 

analysis of the research. It will the describes the evaluation and the established hypothesis. 

 

Chapter 5 is discussion and conclusion. This chapter presents the discussion of the research 

findings, presents a quantitative analysis of the findings with supporting data, compares the 

findings with other researchers, suggests conclusions and implications of the study. It also 

discusses the limitations of the research study conducted. 

  



8 

 

CHAPTER 2 

LITERATURE REVIEW 

 

2.1 Introduction 

 

2011 make its mark in history with new industrial revolution, fourth industrial revolution (IR 

4.0). The practice of analytics, computerized system, together with internet of things has been 

widely practiced and has resulted the usage of cloud computing and Business Intelligence (BI) 

become an integral part of the IR 4.0 as it involved all the cores of the revolution at the same 

time. However, based on observation and prior literature, there lack empirical research that 

directly investigate the correlation between BIS and employee efficiency and therefore, BI is 

not well received by Malaysian firms. Utilization of BI by firms in Malaysia is minimum and 

at most above average. This is due to believes that BI is only a system to be used during 

working hours in the office rather than a comprehensive system that can steer the firms to gain 

competitive advantage. However, due to COVID-19 pandemic, Malaysian government 

imposes lockdown on all activities including social and economy, thus introducing work from 

home (WFH) firms in Malaysia was forced to implement BI system in order to survive and 

stay afloat.  Be that as it may, Malaysian firms was lacking comprehensive knowledge in BI, 

not to mention minimum utilization in it, together with the believe that working remotely from 

the office is not efficient and effective has caused management in firms facing difficulties in 

determining employee performance. On account of this issue, employee efficiency is 

emphasized in this study. This is because, with efficient employees can minimize resources 

used and maximize gain for the firms. Thus, enabling firms to plan further ahead and 

maximizing resources that they possessed. 

 

Reviews of prior literature was done in two main domain which is BI and employee 

performance to investigate the relationship between BI system implementation and employee 
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efficiency with the TOE framework as an exploratory research in order to answer the research 

question. 

 

2.2 Theoretical Foundation 

 

Data and information are important for processes in the management and decision making in 

current situation. This is why BI is important and due to the pandemic situation, everything 

has to be done remotely. For this reason, in order to retrieve significant information, complex 

information system of BI is used and this will facilitate the firms to analyze the generated data 

that are available to managers and analysts. These data exist in a very particular structure and 

form which empower managers and analysts to make accurate decision as quoted from Kubina 

et al., (2015). Employee performance on the other hand can be interpreted generally as how 

an employee fulfill the duties of their roles, complete required tasks and behaves in the 

workplace. Thus, an exploratory study is required to investigate relationship between them. 

 

2.2.1 Business Intelligence, Business Intelligence System and its advantages 

 

Business Intelligence (BI) is the set of tools, methodologies and practices that allow analyzing, 

exploring and transforming data in a way that optimizes the decision-making process, a 

necessary element to continuously improve the competitiveness (Pérez-Pérez et al., 2018). BI 

has become a key technology in IR 4.0 as BI grant firms to understand the data that they 

retrieved from data warehouses and act accordingly that benefited the firms in various aspects 

especially aspects that related to decision making such as financial analysis, sales and 

marketing and even customer behavior together with other important factors.  

 

Ranjan (2014) also mentioned that BI has a very broad section of applications and 

technologies. As BI has a very broad applications and technologies, it can helps organizations 

to make better decisions by gathering, providing access, and analyzing data that are required 
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in making better decisions. BI is also a solution that help firms in efficient data delivery which 

saves time and enables managers to make decision faster.  

 

Effective decision making is needed at all levels of an enterprise. – create value for today’s 

competitive environment (Bhosale, 2019). Effective decision making and creating value for 

competitive environment will affect performance management and consequently will improve 

employee efficiency as employee will be managed well and fair. All reality matters can be 

translated into numerical value. Hence, every information available can be translated into data 

which the management, even employees are able to make decision quickly and accurately. All 

this decision that was made from analyzing the data is very important and crucial for the firm 

as it will prevent gut-feeling decision making that will jeopardize the firms’ future.  

 

Along with the implementation of BI, managers can supervise the employee systematically 

through the system. They can monitor their productivity and activity even to the seconds. For 

this reason, a competitive environment will eventually form that will spark creativity and 

efficiency in productivity among the employees. Thus, increasing the firms’ performance. 

 

Hartl et al., (2016) in his research, successfully proved that by improving BI resources, a 

positive impact will be seen on performance management. This happened due to better 

resources management in human resources and sound and effective decision making. Pérez-

Pérez et al., (2018) stated that BI can be regarded as one of the main resources in production 

process as it will enable firms to gain considerable competitive advantage and it was oriented 

to efficiently affect administrative management. Firms that invested in BI implementation and 

making sure it was fully utilized by their employee will see a rise in efficiency.  

 

Employees will be able to increase their efficiency as a result of spending less time to complete 

their job due to BI utilization. In addition to that, this will enable employees to increase 
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productivity level with the same amount of employee. Furthermore, efficient employee will 

propel firms to gain return of their investment in BI and propel the firm to gain competitive 

advantage.  

 

Business intelligence system (BIS) on the other hand enables to systematically determine the 

targets of intelligence, determination of the critical intelligence needs, regular and constant 

gathering of the business intelligence, the analysis and distribution of intelligence, 

coordination and organization from professionally trained personnel, and including of all 

employees in the organization to cooperate in one of the activities of business intelligence 

(Klepic, Z, 2004). This statement highlighted that BIS is BI tools that will help firm to utilize 

BI functions in their operations. It is done systematically from the simplest part of the 

operation to the complex part of the operations. It also emphasizes the needs of coordination 

of various department in the firm and also the importance of skilled employees. All these 

factors will create an organizational culture that drive all members in the organization towards 

the same goal. 

 

BIS - equips the knowledge workers with an opportunity to timely access of information, 

analyze it effectively and intuitively present the right information. Such an opportunity enables 

an organization to make the right decision and take the right action (Sophian Gauzelin & 

Bentz, 2017). She also mentioned that firms will gain greater insight into business with the 

implementation and practice of BI as it allows the management to have a greater understanding 

of the company inside out together with environment that the company operate in, and the 

overview of the industry will enhance organization performance. With the implementation of 

BIS in the process, existing employee will have to work extra mile in the beginning to 

understand how the system works. Despite that, this is also an opportunity for the employee 

to learn new knowledge that will be able to guarantee their future. With this acquired 

knowledge, employees will be able to access information required within their jurisdiction and 
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make accurate decisions. By doing so, not only will the employee improve their efficiency, it 

also proved that the firm made the right decision in implementing BIS as they will obtain 

positive return of investment from BIS. 

 

Kubina et al., (2015) stated that BIS offers solutions as decision support that can anticipate 

anomaly and minimize its impact on business. This is due to BI role as decision support 

solution that uses specific data analysis and specific tools in gaining relevant data information 

about the company and the environment. Additionally, BI can be applied in every level of 

business practice process from the lowest hierarchy to the top. 

 

BIS is systems that execute BI. Some systems required specific employee with specific skillset 

while some systems despite being known and used by everybody, the utilization is very 

minimal. As BIS is the tools that help firms and employees making decision, it is imperatively 

important that employees possess the knowledge to use BIS. On this ground, employee 

training and development in possessing the required knowledge in BIS is essential. Only with 

skilled employees that can utilized BIS are able to make better decision and creating 

competitive environment. 

 

Clear business vision planning, committed management support and sponsorship and robust 

and extensible framework as a whole can be used to predict strongly significant readiness of 

implementation business intelligence (BI) successfully in the organization (Bargshady G. et 

al, 2014). Nooradilla Abu Hasan et al., (2016) discussed that the degree of familiarity of an 

organization in which they adopt and implement BI to fully integrate with business value by 

examining the risk and strength can help organizations plan to improve BI execution and 

develop competencies to drive BI into center of process and managing BI that will cause the 

productivity to increase. She also discussed that readiness factor involves the type of system, 

the system function, the system capabilities and the surrounding components for completing 
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them as factors for readiness assessment. According to her, the level of readiness of business 

intelligence systems, involved technology and organizational factors. 

 

Organizational readiness is analyzed by looking at the number of experts in the firms, their 

organizational rules, organizational culture that the firms nurtured and management 

permanence. While technology readiness is analyzed by hardware used for BIS, the software 

used is either simple or complex, the content in the BIS, access to internet is also important as 

it will determine either the data is up to date or outdated and also administration rules that will 

enable employee to have job autonomy. 

 

BI maturity on the other hand reflects to the implementation of business intelligence systems 

that contribute to improve the information quality in several ways, including faster access to 

information, easier querying and analysis, a higher level of interactivity, improved data 

consistency due to data integration processes and other related data management activities 

(Aleš Popovič et al., 2009). In other words, BI maturity refers to the BI practice in the firms. 

Better BI practice in the firms will contribute to improve data quality and consistency that 

related to management activities. This improved data will enable more accurate decision 

making in the management activities. 

 

BIS implementation also involved technology and organizational changes that contribute 

primarily to improve the quality of information and data. This can impact better strategic 

business objectives through improved decision making. Aleš Popovič et al., (2009) also 

mentioned some key points in BIS implementation which is the knowledge required for 

employees to execute their tasks well. A clear knowledge definition of employees needs would 

ensure the comprehensiveness and conciseness of information. In order to achieve this, 

contemporary managerial concept and organizational goals needs are required to be prioritized 

simultaneously. Another key is improved quality data collection process that could enhance 
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the correctness of information. As a results of BI practice, data and information was improved 

and cognitively enable more accurate decision making from the more accurate data analyzed. 

And the last key he mentioned is an organization culture that have proper information culture 

of fact-based decision making. Without organizational culture that nurture the importance fact-

based decision making and the environment that enable employee to do so, BI practice will 

not be fully utilized as employee will be constraint to make decision. As employees are the 

one that face the issue day in day out, they might be more well verse of the problem and the 

decision that they made might bring huge benefit to the organization. A combination of these 

three factors will determine the level of maturity of BI adoption in a firm. 

 

Gonzales, M. L, (2011) on the other hand stated that leadership, skill, infrastructure, and value 

is the key in BIS implementation. He specified each factor into few subfactors with 

sponsorship, organization, and planning in leadership factor. User competencies and training 

in skill factor. Technical and functional in infrastructure factor. And risk and contribution in 

value factor. Based on these factors, BI practices in a firms can be analyzed quantitatively and 

determine the level of BI maturity. 

 

In other words, BI readiness describes BI adoption and BI maturity describes the practice of 

BI. These two theories will helps analyze BI readiness and maturity in technological and 

organizational context. Technological context will analyze about the BI itself. Whereby the 

characteristic of the system, the acceptance of using the system, the impact of using the system 

will be analyzed. Meanwhile organizational context will include factors such as firms’ rules 

and policy pertaining to the BI, culture in the firm around BI such encouraging employees to 

attend training about BIS that can improve their efficiency, and most importantly the 

organizational culture that related to BI. With this context in mind, a clear picture about 

readiness and maturity of BI can be analyzed. 
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(Kiruthick Raj Gunasekaran, 2021) stated that with the implementation of BI, reports and 

analysis planning can be done more accurately. With the accurate report and analysis, better 

business decisions can be made with the improved quality data. Better business decisions will 

increase the operational efficiency, reduce cost and increase profit. As a result of that, 

headcount in the firm can be reduced, hence preventing extra loss on salary. Due to no extra 

loss on salary, each employee will obtain a good renumeration and this will cause employee 

satisfaction to increased which will resulted customer satisfaction. Satisfied customers means 

that the firm is doing it right. 

 

This statement was supported by (Rehaan Mazid, 2021). In his research, he mentioned a more 

detail explanation of the advantage of BI. BI help companies make quick and accurate 

financial, operational, sales and management decisions which are crucial elements for the 

success and growth of a company. Companies can identify current market trends and expected 

market performance which in turn provides them new opportunities to focus open and build 

strategies to have better profitable outcomes compared to their competitors. He also mentioned 

BI tools will help visualize different dimensions that effect the performance and sales of the 

company and improving upon the weakness and operations using these data can help 

companies increase revenue. Companies can track and compare their sales with their 

competitors, get personalized feedback on budgeting, forecasting, operational planning that 

can help identify possible weak points of the company to ben improved upon. Using BI will 

helps companies make decisions using a Data Driven Approach which helps make efficient 

and better decisions with better accuracy and quick results. Understanding the customers are 

a crucial part of any Business, and BI tools can directly help find relation between the 

parameters that impact the customer experience and customer satisfaction. These tools can 

help find inefficiencies and errors from volumes of data, help the sales teams get better insights 

for future sales and plan out the areas where budgets should be focused on thus improving the 

Profit Margin of the company. BI offers the incredible tool of Forecasting which helps 
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companies look and prepare for the possibility of upcoming customer trends and helps them 

yield better revenue. These tools further help companies in maintaining and storing high 

quality data and updating them by removing irrelevant data, thus saving storage space along 

with providing better quality. Providing an all-round view of all dimensions of the company, 

BI helps improve operations and sales and in turn the performance of the company in the 

market. In short, he emphasizes improvement various parts in firm and these sectors can be 

classified as accuracy and speed, opportunities, revenue increase, competitive analysis, data 

driven approach, customer experience, more profits, a step ahead, quality of data, operational 

efficiency. 

 

(Andrej Kocbek & Juric, 2021) added BI helps align the organization towards its key 

objectives by empowering analyst and managers with factual data so that faster and fact-based 

decision can be made. Latent problems in the business can be found with by building an 

analysis of the information that cannot be seen. With this, instantaneous answers that can only 

be found in the data is analyzed and can quickly and efficiently collect, distribute and combine 

essential data for decision making that can quickly recognize competitive advantage.  

 

Adela et al., (2009) and Rouhani et al, (2016) discussed that BIS implementation and practice 

bring powerful impact on strategic decision-making quality with less time. This can be 

materialized if BIS have the ability to allow managers to view data in different perspective to 

navigate the data in order to discover new parameters that are normally negligible but have 

impacts to the business. Hence, implementation and practice of BIS will improve management 

quality over technology as it will allow managers to extract, transform, process and present 

the data to provide strategic information that is very important and crucial to the organization 

as it will affect the performance of the organization as a whole together with the increase of 

efficiency from the employees. 
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2.2.2 Employee Performance and Efficiency 

 

Employee performance and efficiency is a major contributor towards firms’ success. In current 

scenario where there are lots of graduates are available to hire, firms have to take risk in 

recruiting these graduates that does not guarantee wonderful performance and efficiency 

despite tremendous academic qualifications. Every now and then, these graduates have to be 

sent to training to make sure that they will be capable to meet the job needs in executing the 

tasks. Firms have realized that they have to develop unique dynamic characteristics that 

empower their competitive advantages in order to survive in a constantly changing market 

environment (Diamantidis & Chatzoglou, 2018). Thus, focusing on exploiting their human 

resource especially employee performance become a source of strategic advantage.  

 

Efficiency is related to the quality of the produced work; accomplish tasks with fewer 

resources or with less wasted time. Efficient employees complete their tasks in the least 

amount of time and resources by adopting several time-saving techniques. By increasing the 

employee efficiency, time might be saved for other tasks resulting in increased employee 

productivity as well (Evangelia Fragouli & Irini Ilia, 2019). She also stated that organizations 

should exploits technology and use available tools that are suitable to improve employee 

efficiency and labor productivity. Other than tool, a proper and suitable training and 

development is important. Acquisition of new knowledge and skills through training leads to 

improved employee performance (Diamantidis & Chatzoglou, 2018). In the reason of that, 

employee training and development will enhance employees’ knowledge and skills in 

executing their day-to-day job. Other than that, it will create value for the employees and 

prepare them for future endeavors either in terms of promotion in the same department or other 

department. In order to achieve this, employee training and development program will have to 

planned properly so that it can bring great impact especially in terms of their job performance. 
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 This on the other hand, will create training culture in the organization. This culture is related 

to job autonomy as the firms’ training policy is closely related to the improvement of their 

employees’ job-related skills and flexibility. Md. Imrul Jobaid et al., (2015) supports this 

statement in his research saying that work training does have a positive relationship with job 

satisfaction. Employee training is very important because it will equip employee with proper 

know-how to adopt in the IR 4.0. Training is the most significant tool in order to adopt the 

approach of smart work. Each organization should promote personal development since this 

will enable employees to assess their skills and knowledge and set goals, in a regular basis, to 

maximize their potential (Evangelia Fragouli & Irini Ilia, 2019). This statement emphasizes 

the importance of employee training.  

 

Job autonomy on the other hand will enables employees to make decision within their 

jurisdiction on how to perform their work. Job autonomy reflects the degree of freedom and 

independence that employees have in decision making regarding the way they perform their 

jobs (Diamantidis & Chatzoglou, 2018). Employees with increase job autonomy will have 

more flexibility in their job because they have the freedom to choose how to execute their job 

more efficiently. This is positively related to commitment and proactivity and thus, will 

increase employee performance. Evangelia Fragouli & Irini Ilia, (2019) also mentioned in her 

research that employees should be given the freedom to make decisions when necessary, so 

that employees can have a clear direction to prioritize properly in their tasks and at the same 

time promote effective cooperation and knowledge sharing.  

 

Employee engagement is the direct outcome of organizational culture. Therefore, strong 

organizational culture will lead to strong employee engagement while employee engagement 

will lead to employee satisfaction. Diamantidis & Chatzoglou, (2018) stated that job 

environment affects employee productivity and performance. Job environment is the 

environment where the employee worked in. It involves employee’s interaction between each 
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other and also work process and procedures. These two factors in job environment are closely 

related not only among employee but also firms rules and regulations. With at least good rules 

and regulations that regulate and dictate the employees together with good working attitude 

among employees, job environment will have the ability to affect employee’s ability to be 

proactive and productive. 

 

Management support on the other hand is important for employee performance improvement. 

This is because when employees perceived that the management supports their job-related 

efforts, they will feel satisfied and motivated to gain recognition from their superior and thus, 

the improved of job performance is to be expected. Organizational environment or job 

environment will influence employees’ attitude and behaviors and have a direct relationship 

with employee performance. Mosammod Mahamuda Parvin & N. Kabir, (2011) also stated 

the same thing. He said that policy makers and managers have to turned their attention to 

provide different kinds of facilities to their employees in order to satisfy their employees. This 

is because he finds that employee job satisfaction can improve service quality. One of his 

variables in his research is working condition. A good work environment and good work 

conditions can increase employee job satisfaction and the employees will try to give their best 

which can increase the employee work performance. Therefore, satisfied employees will offer 

good services for the organization and will subsequently increase organizational performance. 

 

Other than that, Hafiza Nayab, (2013) emphasize that manager’s attitude, organizational 

culture, personal problems, and job content and financial rewards are determined to affect the 

performance. Employee motivation, job design, management style, working condition are 

factors that affecting staff performance (JAMES PRESTON KIAMA WATETU, 2017). 

Hafiza statement was supported by James and it is clear that employee engagement which is a 

direct outcome of organizational culture is important in shaping employee performance. 

Employee engagement leads to job satisfaction. While job satisfaction have a significant and 
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direct relationship to employee performance, implying that a satisfied employee is believed to 

have higher performance level. This indicates the higher job satisfaction enhances drastically 

the employee performance (Inuwa, 2016). 

 

However, Owoyemi & Ekwoaba, (2014) stated that strong organisational culture is quite 

ambiguous, although it seems positive, it can also lead to closure of mind and restriction and 

reduction of autonomy. This however are minimally occurred as in normal scenario; strong 

organizational culture will promote autonomy especially with technological assistance. 

Evangelia Fragouli & Irini Ilia, (2019) highlighted the impact of technology on employee 

efficiency. With technology, each employee can be assigned tasks that match their skills, 

which leads to an increase in their efficiency as they can maximize their skills and accomplish 

more tasks with the same amount of effort. Technology also explores and introduces new ways 

of working with the aim of helping employees become more efficient. Employees have the 

ability to communicate multiple times, interact with more experienced people individually or 

in group chats, discuss their tasks, get tips and brainstorm on how to do their jobs more 

effectively. Any company that wants to gain a competitive edge in the global marketplace and 

attract employees who will use their skills in the most efficient way should have a virtual 

workplace that contains all the necessary information an employee needs in their day-to-day 

work. This open communication ensures that employees get their questions to the right people 

quickly, not wasting time reinventing the wheel, and can complete their tasks in less time. 

Today, with the power of technology, almost every organization has knowledge bases and is 

aware of the exact competency to the workforce. Most organizations that have physically 

dispersed staff have adopted and promoted the use of custom software that connects all 

employees and have found that using social media as a voice for employees can increase job 

satisfaction, reduce employee turnover, and increase work productivity. Ergo, in general, using 

social media effectively during work hours also has a positive impact on job performance and 

employee productivity. 
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2.3 Empirical Research 

 

In this quantitative research, information is gained through the survey questionnaire that was 

distributed to the respondent. Important data such as opinions, behavior and other defined 

variables were quantified in a structural format. With this data, analysis is made as prescribed 

in methodology to answer research questions and research objectives. Findings from the 

analysis will be able to solve the research questions and fulfil research objectives in a scientific 

manner rather than based on speculation and gut feeling. 

 

2.4 Proposed Conceptual Framework 

 

The most common theory in analyzing the implementation of business analysis is Technology-

Organization-Environment framework. Baker (2011) mentioned that this framework 

represents one segment of innovation that analyze how a firm implement innovation. The 

process of innovation stretched from development of innovations to the implementation of the 

innovations within the firm. The framework explains three elements, technological context, 

organization context and environment context that influence implementation decisions that in 

overall will influence technological innovation. 

 

Technological context represents the pool of existing technologies to a firm adoption (Loo 

Fong Yee, 2013). All technologies that currently posses by the firm and existing technologies 

available in the market is contained in the technological context. Tech that was possess by a 

firm is important because it will dictate the broad limit and scope of implementation. 

Innovations that exist but are not yet in use in the firm also influence innovation – both 

demarcating the limits of what possible as well as by showing firms ways in which technology 

can enable them evolve and adapt (Baker, 2011). The needs to implement new technology or 

evolve existing one was driven by current technology limitation that the firm possess and 

efficiency. If these two factors occur in a firm, adaptation, adjustment or evolvement is 
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required. However, there are other factors that might hinder the implementation as mentioned 

by Loo Fong Yee (2013), cost perceived advantage, compatibility, trialability, complexity and 

observability of technology innovation are factors that firms has to consider when trying to 

adopt to new technology. 

 

Organizational context refers the internal factors to an organization influencing a technological 

adoption and implementation (Loo Fong Yee, 2013). The organizational context refers to the 

characteristics and resources of the firm, including linking structures between employees, 

intra-firm communication process, firm size, and the number of slack resources (Baker, 2011). 

This context is to find a fit between system and organization system which is to align the firms’ 

strategies with existing resources. The relationship between organization and innovation 

adoption process can be identified. This context is essential in decision making as it 

emphasizes teams in firms and also degree of funding in responsibilities for employees other 

than lateral communication along with reporting lines. 

 

Environmental context defines as the external pressures in which an organization conduct its 

business (Loo Fong Yee, 2013). Baker (2011) stated that this context includes structure of the 

industry, with or without the technology service providers and the regulatory environment. 

With regard to industry structure, competition among firms is a must and the most important 

factor is efficiency and labor. If a firm possess great efficiency in its process either in 

production or management or both together with efficient labor management, it is easier for a 

firm to plan for expansion. However, it will also need to consider rules and regulation set the 

regulatory body. Some acts are designed to constrained firms and benefit consumer. Some 

rules on the other hand, forces firms to adopt to innovation. Therefore, environment context 

can be said to be either beneficial or detrimental according to the circumstances. 
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Figure 1: TOE Framework  

 

Note.  From Loo Fong Yee.  (2013, May).  A Study on the Drivers and Barriers for the BI Adoption.  
ht tp:/ /eprints.utar.edu.my/819/1/MKMA25106 -2013-07UKM03086-2.pdf 

 

From the understanding of the Technology-Organization-Environment framework together 

with the broad spectrum in theoretical foundation, a conceptual framework that is suitable to 

achieve the research objective in determining factors for employee efficiency in BI context is 

designed for the research. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2: Proposed Conceptual  Framework  
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2.5 Hypothesis Development 

 

From the theoretical foundation where prior literature is reviewed, four main concept is 

extracted that supported the conceptual framework and hypothesizes: BI is an essential tool in 

IR 4.0, implementation and practice of BI bring lots of advantages to firms – better & accurate 

decision making, detect inefficiencies, competitive analysis - better reporting, analysis and 

forecasting, operational efficiency increased, increased revenue & profit, gain competitive 

advantage, implementation and practice of BI in Malaysia is above average and tools, training 

and development, decision making, organizational culture have positive relationship with 

employee efficiency. As result of that hypothesis is as follows. 

 

H1 : Perceived BIS tools, has positive significant impact to employee efficiency 

H2 : Perceived training and development in BIS, has positive significant impact to 

employee efficiency 

H3 : Perceived decision making made via BIS, has positive significant impact to 

employee efficiency 

H4 : Perceived employee engagement in BIS, has positive significant impact to employee 

efficiency 

 

2.5.1 Research hypothesis 

 

Tools is important in BI. BI without tools is not BI as no analysis can be done accurately. 

Pérez-Pérez et al., (2018) stated in his research that BI as a tool and method that analyze, 

explore and transform data is an essential element to improve efficiency. Kubina et al., (2015) 

on the other hand mentioned that with specific BIS tools and data analysis from the information 

will offer solutions to the management to improve efficiency. Rehaan Mazid, (2021) also 

mentioned about BIS which stated BIS tools will help management to visualize various 

dimension that affect the performance of the business that have a significant relationship with 
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revenue. BIS tools have the ability to directly finding relationships between parameters that 

affect customer experience and satisfaction. Besides that, inefficiencies and errors can be 

detected in the data and the authenticity of the performance report can be analyzed. BIS tools 

also help firms to maintain and store high quality data and update it accordingly by removing 

irrelevant data, saving storage space while delivering better quality data that will improve 

efficiency consequently. Evangelia Fragouli & Irini Ilia, (2019) added that organizations 

should take advantage of technology and use available tools that are capable of improving 

employee efficiency and productivity. Ranjan, (2014) highlighted the importance of BIS tools 

by saying BI tools are widely accepted as the middleware between transactional application, 

decision support applications and tailored to efficiently handle business transactions from 

system to efficiently support business decision. Level of implementation and practice of BI 

tools will determine the efficiency, effectiveness and accuracy of each decision made. If a 

firms implemented a good BI tools but it was not utilized well by the employees, it will not 

bring the desire results. 

 

H1 : Perceived BIS tools, has positive significant impact to employee efficiency 

A proper and suitable training and development is important. Acquisition of new knowledge 

and skills through training leads to improved employee performance (Diamantidis & 

Chatzoglou, 2018). Training is the most significant tool in order to adopt the approach of smart 

work. Each organization should promote personal development since this way employees can 

assess their skills and knowledge and set goals, in a regular basis, to maximize their potential 

(Evangelia Fragouli & Irini Ilia, 2019). Gonzales, M. L, (2011) also mentioned that employee 

skill is very important in adoption and practice of BI. He stated that existing user skills and 

training will enable employee to be more prepared in the changes of the system, the market 

and the organization. BIS training and development for employee will affect decision making 

ability of an organization. Sophian Gauzelin & Bentz, (2017) mentioned that BIS will enable 

employee to analyze efficiently and present the accurate information in timely manner. 
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Knowledge and skill in operating in BIS is important as it will guarantee the efficiency and 

accuracy of each process. If the firms practices the training culture in nurturing the BIS 

knowledge and skill among employee but fail to plan a development plan in BI practices, the 

result will stagnant. Therefore, employee has to be first equipped by a proper and specific 

skillset and knowledge in order to execute the process and a proper development plan in BIS 

practice and utilization is also important in order progress further and creating value for the 

firms. Thus, training and development for employees in BIS will affect employee efficiency. 

 

 

H2 : Perceived training and development in BIS, has positive significant impact to 

employee efficiency 

Decision making is very important in every level of management. One decision can determine 

the fate of the firms. One good decision might enable the firms to gain a firm position in the 

market while one bad decision will cause the firms to bankrupt. Take Nokia for example. 

Nokia is the market leader in telecommunication industry in early 2000 but they decided not 

to diversify and adopt to android system in their devices and in the end, Nokia losses their 

position in the market and no longer operate in IR 4.0. BI solution helps in efficient data 

delivery which saves time and enables managers to make decision faster as mentioned by 

Pérez-Pérez et al., (2018), BIS optimizes the decision making process and improve 

competitiveness. Ranjan (2014) also stated that as BI has a very wide range of applications 

and technologies, BI is able to collect, access and analyze data that can help organizations 

make better decision. Effective decision making is needed at all levels of an enterprise. – create 

value for today’s competitive environment (Bhosale, 2019). Competitive environment is 

important in today’s industry because it will spark innovations and creativity and at the same 

time promote efficiency. Effective decision making is one of the most important factor in 

creating the environment. For the central role of BI solutions we consider decision support, 

using specific tools and data analysis obtained by distributing relevant information 
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management company (Kubina et al., 2015). Ranjan (2014) also mentioned that BI has a very 

broad section of applications and technologies. BI can helps organizations make better 

decisions by gathering, providing access to, and analyzing data that are required in making 

better decisions. Effective decision supported by BI can predict the occurrence of a 

phenomenon and minimize its impact on business. Aleš Popovič et al., (2009) mentioned that 

BIS have an impact on strategic business goals through improved decision making. Kiruthick 

Raj Gunasekaran, (2021) supported the statement by stating that organization will be more 

data driven together with great accuracy and speed in decision making will affect accurate 

financial report, operational, sales and management decision and these factors are critical for 

the success and growth of an organizations. BIS will offer firms a decision making support 

from its analysis function from various data. In addition to that, due to the collection of data 

from various sources, the decision made will cover all possible outcome for the firms from the 

comprehensive analysis. 

 

H3 : Perceived decision making made via BIS, has positive significant impact to 

employee efficiency 

Employee engagement is the direct outcome of organizational culture and leads to job 

satisfaction. An organization with strong organization culture will produce strong employee 

engagement and higher job satisfaction. Diamantidis & Chatzoglou, (2018) mentioned that job 

autonomy allows employees to make decisions about how they perform their jobs within their 

areas of responsibility. Job autonomy reflects the degree of freedom and independence 

employees have in making decisions about how they perform their jobs. This statement shows 

a strong organizational culture whereby employee is engaged well with their job and will be 

satisfied as they are able to make any decision within their jurisdiction. Strong organizational 

culture is important in BI adoption as mentioned by Nooradilla Abu Hasan et al., (2016) in her 

research. Aleš Popovič et al., (2009) also mentioned similarly, he said that organizational 

culture that has proper information culture fact based decision making in key in BI adoption 
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and practice. Work environment affects employee productivity and performance - it affects 

the ability of employees to be proactive and productive (Diamantidis & Chatzoglou, 2018). 

Hafiza Nayab, (2013) also emphasize that manager's attitude, organizational culture, personal 

problems, job content and financial rewards affect performance. Organizational culture is an 

important key that will drive an organization towards competitiveness internally and 

externally. Employee motivation, job design, management style and working conditions are 

factors that affect employee performance (JAMES PRESTON KIAMA WATETU, 2017). 

Supporting this statement, (Rehaan Mazid, 2021) mentioned that employee satisfaction is 

increased which in turn leads to customer satisfaction. Mosammod Mahamuda Parvin & N. 

Kabir, (2011) also stated the same as he said that policy makers and managers need to focus 

their attention on providing different types of facilities to their employees in order to satisfy 

their employees. This is because he states that employee job satisfaction can improve service 

quality. He also stated that good working environment and conditions can increase the job 

satisfaction of employees and employees will try to do their best which can increase the job 

performance of employees. This shows that higher job satisfaction drastically increases 

employee performance (Inuwa, 2016). As the direct outcome from organizational culture that 

will affect job satisfaction, employee engagement is important as it will look into factors that 

are not entirely numerical but behavioural. It will look into organization behaviour, 

organization culture and shared value and also employee motivation and satisfaction. By 

analyzing these factors, a relationship between employee engagement and efficiency can be 

analyzed and documented. 

 

H4 : Perceived employee engagement in BIS, has positive significant impact to 

employee efficiency 

From prior literature, it can be seen that each literature first mentioned about the relationship 

between BI and decision making. Then, the result of that is its implication on organizational 

culture that leads to training culture and job satisfaction. It is however very important to first 
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analyze the level of adoption towards BI by analyzing the BI tools used and then the ability 

for the employee to use and operate the tools before employees are able to make decision and 

presenting a report. With these factors in place, only then employee will be satisfied and 

motivated in their job and thus, will increase and improve their efficiency specifically and 

performance generally. 

 

2.6 Summary of Chapter 2 

 

This chapter entails the process in developing the study by focusing all related prior literature 

to review all relevant factors that might have considerable value to this study. In order to design 

the conceptual framework, theory about the study is reviewed by studying related prior 

literature so that all related factors that coincide with research objectives and research 

questions can be analyzed. This is to make sure that any misleading information can be avoided 

in the study. 

Findings from previous research gave many perspectives and view about the study and provide 

better understanding about BI and its implementation together with employee performance 

and efficiency. Findings from previous research is important as it showed the advantages and 

limitations that can be exploited for this study. It also contributed to understand the pro and 

cons towards the industry. In trying to have a better and deeper understanding, a conceptual 

framework that selected four independent variables is developed to have a better concept and 

fulfill the needs of research objectives and research questions. 

From the theoretical foundation and conceptual framework, hypothesis is developed so that 

the study is adequate to fulfil the purpose that it is testable and provide value to the industry. 

By following the proper steps in the study, the study can be understand in detail and its 

importance to the industry can be recognize without jumping into conclusions based on 

assumptions and rumors. 
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CHAPTER 3 

RESEARCH METHODOLOGY 

 

3.1 Introduction 

 

Theory about BI and employee efficiency is discussed in detail in chapter 2 by reviewing prior 

related literature in BI and employee performance. The theoretical foundation leads to the 

development of conceptual framework that shows the relationship between BI and employee 

efficiency. In order to answer the research questions, hypothesis is developed by elaborating 

conceptual framework based on theoretical foundation. This chapter however, explains the 

process of research. A methodology refers to the philosophy and framework that are 

fundamentally related to the entire process of research (Opoku et al., 2016). Therefore, this 

chapter will discuss research design, population and sampling, data collection, 

operationalization and measurement, and data analysis. 

 

3.2 Research Design 

 

Research design involves the plan of action that links the philosophical assumptions to specific 

method (Opoku et al., 2016). 
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Figure 3: Research design  

 

3.3 Study Population and Sampling Procedures 

 

Malaysia was currently in a lockdown, therefore there will be no face to face interview can be 

conducted. Thus, it is decided that the research will conduct online questionnaire that targeted 

300 random respondents that are related with higher education. The questionnaire will be 

distributed through online survey platform. The questionnaire will available online to 

responded in a selected timeframe because the study is limited by time constraint. 

 

Secondary data on the other hand is compiled from various relevant resources such us prior 

literature, internet sources, and books. A detail analysis of prior literature review helps identify 

the direction of the study based on limitations and suggestions it. Internet sources on the other 

hand gives insight on the latest issue pertaining to the objectives of the study. Secondary data 

is the already available data that was selected to guide the study. 

 

Due to current circumstances whereby, no interview can be conducted, the questionnaire was 

design in a close ended question using the Likert scale. The question is designed based on 
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prior literature and its relationship with this study’s hypothesis so that it can address the issue 

in the study. The construct of the question will be using layman term in order to make sure 

that the respondent really understand the question and to make sure that the data obtained is 

solid. This is because due to Malaysia unreadiness and immaturity in BI, terms such Business 

Intelligence System, Data Warehouse was not familiar among Malaysian. Despite giving 

limited insight with the close ended question, it us however enable the data to be analyzed 

easier quantitatively. The questionnaire is designed in sequence from easy to difficult and from 

general to specific. This is to make respondent understand what is the question trying to ask. 

By doing it in sequence, the respondent will be able to reflect to their daily operation is using 

BI and ensure that the data will be accurate. Demographic questions will be at the end of the 

questionnaire to ensure that the respondent feel the privacy of the study and feel comfortable 

to the questionnaire. Furthermore, as it was situated at the end of the questionnaire and 

respondent have been answering all the other question, it will give an indicator that the 

questionnaire is ending and it will all be done. 

 

3.4 Data Collection Method 

 

This study primarily targeted 300 respondents in higher education with an online questionnaire 

due lockdown in Malaysia where face to face interview is prohibited. The questionnaire was 

prepared accordingly to address the issue highlighted in the study. Layman terms was used in 

the questionnaire in order to make sure respondents totally understand the question and to 

ensure that the data collected is accurate. Secondary data on the other hand was done by 

researching related materials to this study. By analyzing the findings and its research literature 

review in detail, and exploit limitations and suggestions from it, any misdirection in the study 

can be avoided. 
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3.5 Operationalization and Measurement 

 

The conceptual framework that developed in chapter clearly indicate the independent variables 

and dependent variable together with its relationship discussed in hypothesis development. 

Together with research question and research objectives, this study will have a clear direction 

will focus on the direction so that it will not strayed from direction and waste time. 

 

3.5.1 Independent Variables 

 

This study consists of four independent variables that will be proved that it has significant 

relationship with the dependent variable. The independent variables has been discussed in 

hypothesis development in detail with H1: better tools implemented, better employee 

efficiency, H2: better training and development in BIS, better employee efficiency, H3: better 

decision made via BIS, better employee efficiency and H4: better decision made via BIS, better 

employee efficiency. These four variables will proved their relationship with dependent 

variable in either positive or negative way significantly. 

 

3.5.2 Dependent Variable 

 

Dependent variable for this study is employee efficiency which is the objective of the study. 

As Malaysia was not well acclimate with BI and BIS, this study will help firms understand the 

importance of BI and BIS implementation and practice in IR4.0 era. Other than that, this 

study’s goal is to understand, predict and explain the variability of these variables. 

 

3.6 Data Analysis Techniques 

 

The questionnaire was developed based on past research to understand the relationship 

between independent variables and dependent variable and therefore distributed to the 

respondents. The data that was collected will be analyze using SPSS using factor analysis, 
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EFA and CFA. After factor analysis, model can be developed using the structural equation 

modelling and the relevancy can be obtained. There are two types of analysis needs to be done, 

descriptive and inferential. Descriptive analysis will present mean, median, mode, percentage, 

frequency and range while inferential will present correlation, regression and ANOVA. Any 

types of figure such as table and histogram will be used to present the findings of the analysis. 

 

3.6.1 Descriptive Analysis Techniques 

Descriptive analysis is best to analyze demographic factors whereby it will analyze the 

characteristic of the population of the respondents. Pattern, traits, behavior, income level and 

attitude towards the questionnaire can be analyzed. As it shows pattern, any outliers can be 

excluded from the analysis so that a genuine and clean data can be obtained and give a 

significant result. 

 

3.6.2 Inferential Analysis Techniques 

 

Data that was collected that answering the variables question will be analyzed using inferential 

analysis. This is because, inferential analysis will show the correlation between variables. By 

using the reliability method, any outliers and weak data can be excluded so that the findings 

of the research is significant. After CFA, a model can be developed and be used as future 

reference. 

 

3.7 Summary of Chapter 3 

 

This chapter discussed research design whereby it started by identifying the problems, 

developing questionnaires based on literature review to address current issue, sampling and 

measurement and data analysis. This chapter also entails the targeted respondent and the 

distribution of the questionnaire. Furthermore, data analysis techniques that is important to the 

study was also discussed in this chapter. 
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CHAPTER 4 

RESULTS AND DISCUSSIONS 

 

4.1 Introduction 

 

This chapter will analyze the findings from the feedback done by the respondents using SPSS 

and AMOS software. Survey was performed using online survey platform and distributed to 

300 respondents that are related to higher educational institutions. Due to COVID-19 

pandemic constrained and government Movement Control Order whereby most institution 

work remotely; the respondents can only answer the survey online.  

 

The survey question was developed based on past research on Business Intelligence System 

and employee performance. TOE framework was used as a guide to correlate Business 

Intelligence System and employee performance. The reference are as listed in Table 1 

 

Independent Variables Reference 

BIS Tools Pérez-Pérez et al., (2018) 

Kubina et al., (2015) 

Bargshady G. et al, (2014) 

Nooradilla Abu Hasan et al., (2016) 

Aleš Popovič et al., (2009) 

Kiruthick Raj Gunasekaran, (2021) 

Andrej Kocbek & Juric, (2021) 
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BIS Training Hartl et al., (2016) 

Sophian Gauzelin & Bentz, (2017) 

Bargshady G. et al, (2014) 

Nooradilla Abu Hasan et al., (2016) 

Aleš Popovič et al., (2009) 

Gonzales, M. L, (2011) 

Decision via BIS Pérez-Pérez et al., (2018) 

Ranjan (2014) 

Bhosale, (2019) 

Sophian Gauzelin & Bentz, (2017) 

Kubina et al., (2015) 

Bargshady G. et al, (2014) 

Nooradilla Abu Hasan et al., (2016) 

Aleš Popovič et al., (2009) 

Kiruthick Raj Gunasekaran, (2021) 

Rehaan Mazid, (2021) 

Adela et al., (2009) 

Rouhani et al, (2016) 

Employee Engagement in BIS Bhosale, (2019) 

Klepic, Z, (2004) 

Sophian Gauzelin & Bentz, 2017) 

Bargshady G. et al, (2014) 

Nooradilla Abu Hasan et al., (2016) 

Aleš Popovič et al., 2009) 

Gonzales, M. L, (2011) 

Kiruthick Raj Gunasekaran, (2021) 
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Rehaan Mazid, (2021) 

 

Dependent Variable 

 

Reference 

Employee Efficiency Bhosale, (2019) 

Hartl et al., (2016) 

Diamantidis & Chatzoglou, (2018) 

Evangelia Fragouli & Irini Ilia, (2019) 

Md. Imrul Jobaid et al., (2015) 

Mosammod Mahamuda Parvin & N. Kabir, (2011) 

Hafiza Nayab, (2013) 

JAMES PRESTON KIAMA WATETU, (2017) 

 

Table 1 : Variable References  

 

4.1.1 Pilot studies 

 

Prior to distributing the survey question, a pilot test was conducted to test the reliability of the 

question. The test was conducted on 10 respondents and the feedback was analyzed using 

reliability test and Cronbach Alpha as the standard. Table 2 shows the results of the pilot test. 

 

Variables No of Items Cronbach’s Alpha 

BIS Tools 9 0.957 

BIS Training 9 0.934 

Decision via BIS 9 0.909 

Employee Engagement in BIS 9 0.869 

Employee Efficiency 10 0.789 

 

Table 2 : Pi lot  test  reliabili ty 
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From the test pilot, Cronbach’s Alpha value for each independent and dependent variable is 

greater than 0.7. This proved that the survey question is reliable and ready to be distributed for 

data collection. 

 

4.2 Survey Response Analysis 

 

4.2.1 Response Rate 

 

According to Department of Statistics Malaysia, workforce in higher education is 43,852 

employees throughout Malaysia. It is important to determine the appropriate sample size 

which is representative of the population under study. Thus, Yamane Taro method of sampling 

will be used to determine the sample based on the total population with an acceptable degree 

of probability with a confidence level of 0.07. According to (Mudge et al., 2012), the optimal 

σ can play an important role in experimental design if used before data are collected which to 

determine the minimum sample size required to achieve a desired overall probability of error 

that can function as prospective power analysis to design an experiment. In conjunction to the 

time constraint and current situation in Malaysia, a higher σ value of 0.07 is applied rather 

than traditional σ value of 0.05. 

 

Therefore, a sample size via; 

𝑛 =
𝑁

1 + 𝑁(𝑒)2
 

 

Where, 

n = sample size 

e = significance level 

N = population size 
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With the Yamane Taro formula above, the sample size for the study is; 

𝑛 =
43,852

1 + 43,852(0.07)2
 

𝑛 = 203 

 

Based on calculation above, a sample size with 203 respondents is required for the study that 

can represent the total population. Therefore, a total of 300 survey question was distributed to 

various institution, governing bodies and stakeholders that are related to higher education in 

Malaysia. Due to current circumstances in Malaysia, the surveys were distributed online and 

in a convenience way as it can be accessed with various method and thus highlighted the 

importance of IR4.0 at the same time. A total of 211 feedback was received, which represent 

70.33% of response rate. As the feedback data was complete, the data collected is satisfactory 

and significant. 

 

4.2.2 Demographic profiles 

 

Demographic and socioeconomic analysis can bring necessary insights to examine the sample. 

It is used to develop an understanding of the age, sex, and racial composition of a population 

generally. There are few demographic variables that are included in this study such as gender, 

age group, education level and gross annual income. A significant impact can be anticipated 

on how the results is interpreted. 

 

There are 117 male respondents that comprises of 55.5% of the sample while female 

respondents comprise of 44.5% which indicate only 94 female respondents answered the 

survey. This is not surprising as according to Department of Statistics of Malaysia, gender 

ratio in Malaysia is 106 males for 100 females which equals to a 53:50 ratio.  
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Age group is classified into three groups and it was set according to Generation Z, Millennials, 

and Generation X. The classification was set according to Brunjes (2022) which indicated that 

people that are born from 1997 to 2012 which is equivalent to age 9 to 24 years old, are 

Generation Z; people born from 1981 to 1996, equivalent to 25 to 40 years old are Millennials; 

and people born from 1965 to 1980 are Generation X. from 211 respondents, only 5 

respondents which brings 2.4% are Generation Z and another 7.6%, which is equivalent to 16 

respondents, came from Generation X. The rest of the respondents are from Millennials with 

a total of 190 respondents which is 92.4% of the sample. Even though it said that about 50%-

70% of workforce in Malaysia consists of Millennials, this study indicates that Millennials is 

slowly replacing Generation X in the workforce as most of them are at the later stage of their 

career in the management or have already resign from service. 

 

125 respondents are from Malay ethnicity which is a majority respondents with 59.2%. 

Chinese ethnicity is the second largest majority with 25.6% which brings 54 respondents while 

the rest is from Indian ethnicity with only 32 respondents with 15.2%. This proportion 

somehow reflects to the ethnicity proportion in the population. This can be seen as most 

Chinese tends to involved themselves in business and entrepreneurship if we look into 

Malaysia economy situation generally. Normally, people with Chinese ethnicity involved in 

higher education as lecturers, international students’ agents or management roles in branch 

campus for universities originated from China. Indian ethnicity on the other hand prefers to be 

a medicinal practitioner as doctor. Thus, people with Indian ethnicity most probably involved 

as lecturer or agents in higher education industries. Meanwhile, Malay ethnicity is the largest 

ethnicity in Malaysia and therefore most employees in the industries are from this ethnicity 

that filled various roles from top to bottom. 
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From the analysis, most respondents were at least an undergraduate such as Bachelor’s Degree 

or Diploma as it was the largest proportion with 55% which is 116 respondents. Other than 

that, 24.6% graduated at the postgraduate level such as Master’s or PhD. Certificate holder 

with 16.6% and 35 respondents are the next major group in education attainment among the 

respondents. The rest of the respondents possessed professional certificate, graduate from 

secondary school and primary school with 2.4%, 0.9% and 0.5% respectively. As employees 

in higher education industries, it is imperative that each employees possess sufficient 

knowledge and skills to execute tasks daily. Therefore, it is not surprising to see that most 

respondents possessed a Bachelor’s Degree. Being an educator, one has to be educated first in 

order to educate others.  

 

Demographic Factor Frequency Percentage 

Gender Male 

Female 

 

117 

94 

55.5 

44.5 

Age Generation Z 

Millennials 

Generation X 

 

5 

190 

16 

2.4 

90 

7.6 

Ethnicity Malay 

Chinese 

Indian 

 

125 

54 

32 

59.2 

25.6 

15.2 

Education Attainment Primary School 

Secondary School 

Certificate 

Undergraduate 

1 

2 

35 

116 

0.5 

0.9 

16.6 

55 
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Postgraduate 

Professional Certificate 

52 

5 

24.6 

2.4 

Table 3 : Demographic Factor  

 

4.3 Goodness of Data 

 

Validity and reliability of data is very important in order to verify the data. Hence, a suitable 

test is conducted to test both validity and reliability of data obtained from the survey. Two 

software from IBM, which is SPSS and AMOS was used to analyzed the data. 

 

4.3.1 Unidimensionality 

 

Likert scale is a well-known unidimensional scaling method. As the survey was conducted 

using Likert scale questions, it is important to determine and identify the underlying 

relationship between variables. Therefore, an Exploratory Factor Analysis (EFA) is required 

to be conducted on the data as shown on Table 4 

 

Construct Item Factor Loading 

BIS Tools 

TL1 0.762 

TL2 0.763 

TL3 0.677 

TL4 0.713 

TL5 0.719 

TL6 0.768 

TL7 0.769 

TL8 0.753 

TL9 0.686 
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BIS Training 

TRD1 0.767 

TRD2 0.709 

TRD3 0.784 

TRD4 0.736 

TRD5 0.735 

TRD6 0.580 

TRD7 0.740 

TRD8 0.633 

TRD9 0.758 

Decision via BIS 

DCN1 0.751 

DCN2 0.728 

DCN3 0.743 

DCN4 0.743 

DCN5 0.778 

DCN6 0.844 

DCN7 0.783 

DCN8 0.826 

DCN9 0.705 

Employee Engagement in 

BIS 

EE1 0.768 

EE2 0.783 

EE3 0.841 

EE4 0.723 

EE5 0.739 

EE6 0.537 

EE7 0.720 

EE8 0.801 
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EE9 0.746 

Efficiency 

EF1 0.814 

EF2 0.626 

EF3 0.630 

EF4 0.610 

EF5 0.815 

EF6 0.664 

EF7 0.613 

EF8 0.751 

EF9 0.819 

EF10 0.843 

Table 4 : Factor Loading  

 

From the Table 4, all observed variables have a factor loading greater than 0.5. Hence it 

indicated that all items has achieved unidimensionality. 

 

4.3.2 Reliability 

 

Reliability test is another method to determine the goodness of data. Reliability test is 

conducted to ensure that the data is reliable and satisfies the purpose of the study so that the 

data is good and clean. Cronbach’s Alpha is used to measure the reliability of the data.  

 

Construct Item Item to Total 

Correlation 

Cronbach’s 

Alpha 

BIS Tools 

TL1 0.562 

0.789 TL2 0.436 

TL3 0.569 
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TL4 0.400 

TL5 0.489 

TL6 0.451 

TL7 0.483 

TL8 0.481 

TL9 0.477 

BIS Training 

TRD1 0.590 

0.793 

TRD2 0.532 

TRD3 0.551 

TRD4 0.425 

TRD5 0.456 

TRD6 0.526 

TRD7 0.459 

TRD8 0.552 

TRD9 0.358 

Decision via 

BIS 

DCN1 0.317 

0.848 

DCN2 0.517 

DCN3 0.684 

DCN4 0.530 

DCN5 0.671 

DCN6 0.581 

DCN7 0.528 

DCN8 0.731 

DCN9 0.602 

Employee 

Engagement in 

BIS 

EE1 0.517 

0.845 EE2 0.622 

EE3 0.392 
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EE4 0.654 

EE5 0.617 

EE6 0.471 

EE7 0.595 

EE8 0.610 

EE9 0.580 

Efficiency 

EF1 0.434 

0.779 

EF2 0.384 

EF3 0.392 

EF4 0.518 

EF5 0.542 

EF6 0.534 

EF7 0.484 

EF8 0.420 

EF9 0.329 

EF10 0.413 

 

Table 5 : Reliabili ty Test  Cronbach’s Alpha  

 

The reliability of a measure is good if Cronbach’s Alpha value is greater that 0.7. In the Table 

5, Cronbach’s Alpha value of each construct is greater than 0.7. Hence, all constructs are 

reliable good. 
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4.3.3 Validity 

 

In every study, accuracy of data measured is very important. Therefore, validity of the data 

obtained in measured to make sure that the data is accurate and able to evaluate the theories in 

the study. There are few types of validity measurement such as Content Validity, Convergent 

Validity and Discriminant Validity. In this study, convergent validity is used by calculating 

Composite Reliability and Average Variance Extracted from the data obtained. Composite 

Reliability indicated a latent construct’s reliability and internal consistency while Average 

Variance Extracted indicated the average proportion of variance explained by measuring the 

items for latent construct. Composite Reliability (CR) and Average Variance Extracted (AVE) 

are computed following this formula. 

 

𝐶𝑅 =
∑𝜆2

(∑𝜆2) + (∑𝜀)
 

Where 

λ = factor loading 

ε = error variance 

 

𝐴𝑉𝐸 =
∑𝜆2

𝑛
 

Where 

λ = factor loading 

n = the number of item construct 

 

According to Hair et al. (2010), factor loading estimates should be higher than 0.5, and ideally, 

0.7 or higher. Therefor in Composite Reliability and Average Variance Extracted, factor 

loading lower than 0.7 will be excluded in order to obtain an ideal result. 
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Construct Item Average Variance Extracted 

(AVE) 

Composite Reliability 

(CR) 

 

TL3 

0.562 0.845 

TL4 

TL5 

TL6 

TL7 

TL8 

TL9 

BIS 

Training 

TRD1 

0.559 0.846 

TRD2 

TRD3 

TRD4 

TRD5 

TRD7 

TRD9 

Decision via 

BIS 

DCN1 

0.590 0.928 

DCN2 

DCN3 

DCN4 

DCN5 

DCN6 

DCN7 

DCN8 

DCN9 
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Employee 

Engagement 

in BIS 

EE1 

0.587 0.897 

EE2 

EE3 

EE4 

EE5 

EE7 

EE8 

EE9 

Efficiency 

EF1 

0.654 0.708 

EF5 

EF8 

EF9 

EF10 

 

Table 6 : Average Variance Extracted  

 

If the CR value is greater than 0.7, the CR value is greater than AVE, and the AVE value is 

greater than 0.5, the data has achieved Convergent Validity (Hair et al, 2010). By excluding 

TL3, TL9, TRD6, TRD8, EE6, EF2, EF3, EF4, EF6, and EF7, an ideal CR and AVE result 

was obtained which comply with cut off value mentioned. 

 

4.4 Model Construction and Equation 

 

This section discussed Confirmatory Factor Analysis (CFA) and Structural Equation 

Modelling (SEM). CFA is used to evaluate the data fit the hypothesized model based on 

previous study. SEM on the other hand is a construction of model which represent observed 

variables and its correlation. From the AVE calculated, the model was analyzed in AMOS. 
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4.4.1 Confirmatory Factor Analysis 

  

Figure 4 : CFA Init ial Model  
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Figure 3 shows the initial setup for CFA that will be used in the analysis. In conjunction to the 

theoretical framework, there are 4 latent variables, BIS tools, BIS training, decision via BIS 

and employee engagement in BIS are independent variable while efficiency is the dependent 

variable.  

 

 

Figure 5 : CFA Model Fit  
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Figure 5 shows the CFA results after having modification done on the path according to 

modification indices in order to get a model fit for the data. 

 

Fitness Index Threshold Results Goodness of Fit 

Chisquare (cmin)  449.822  

Degree of freedom 

(df) 

 310  

Chisquare over 

degree of freedom 

(cmindf) 

<5.0 1.451 significant 

TLI >0.90 0.935 significant 

CFI >0.90 0.968 significant 

GFI >0.90 0.903 significant 

RMSEA <0.10 0.046 significant 

Table 7 : CFA Model Fir  

 

The chi-square over degree of freedom indicated that the data fit the model usefully. In order 

to determine the fit of the data, the chi-square over degree of freedom must be less than 5.0. 

Therefore, as the study obtained chi-square over degree of freedom of 1.451, it shows that the 

data is fit. 

 

Tucker-Lewis Index (TLI) and Comparative Fit Index (CFI) are incremental fit indices that 

compare the fit of hypothesized model with the baseline model. Both indexes is said to be fit 

if the fit index is greater than 0.9. As shown in Table 7, both TLI and Cfi of the study exceeded 

0.9. Hence the data is fit. 
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Goodness of Fit Index is an absolute fit index which tested and calculated the proportion of 

variance that is accounted for by the estimated population covariance. The generally accepted 

values for GFI that fitting the model is 0.90 and greater. GFI for the study on the other hand 

is 0.903 which exceed the minimum threshold for GFI. Thus, the model is fit. 

 

Root Mean Square error of Approximation (RMSEA) is an absolute fit index that assess how 

far the hypothesized model is from the perfect model. To determine the fitness index, RMSEA 

value must be less than 0.10. Model for this study is said to be fit model as its RMSEA value 

is 0.046, which is less than 0.10 

 

A model can only be considered a fit model if the model meets all the fitness index required. 

In order to achieve the fitness of the model, structure path can be modified accordingly based 

on Modification Indices suggested by AMOS. Hair et al., (2010) mentioned that multiple fit 

indices should be used to assess a model’s goodness-of -fit and should include chi-square and 

the associated degree of freedom, one absolute fit index (GFI), one incremental fit index (CFI), 

one good-of-fit index (TLI) and one badness of fit index (RMSEA). 
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4.4.2 Structural Equation Modelling 

 

Figure 6 shows the Structural Equation Modelling (SEM) for the study that was generated 

after CFA was conducted. Table 8 shows the goodness of fit of the SEM. 

 

Fitness Index Threshold Results Goodness of Fit 

Chisquare (cmin)  465.458  

Degree of freedom 

(df) 

 322  

Chisquare over 

degree of freedom 

(cmindf) 

<5.0 1.446 significant 

TLI >0.90 0.936 significant 

CFI >0.90 0.967 significant 

GFI >0.90 0.900 significant 

RMSEA <0.10 0.046 significant 

Table 8 : SEM Model Fit  
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Figure 6 : Structural Equation Modelling  

 

 

4.5 Hypothesis Testing 

 

Hypothesis testing uses data from the sample to test the data statistically to find the probability 

of a parameter assumption. Objective for this research is to investigate the implementation of 

business intelligence system and to determine business intelligence effect on employee 

efficiency. From the SEM analysis, the data obtained from the sample meet the fit index and 
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therefore, it indicated that business intelligence has been implemented effectively as the 

correlation between four independent variables towards the dependent variable can be 

determined. 

 

Hence, four independent variables which is BIS tools, BIS training, decision via BIS and 

employee engagement in BIS relationship with dependent variable which is employee 

efficiency can be deducted according to the analysis to determine either it is significance or 

not and at the same time determine its impact positively or negatively. 

 

4.5.1 BIS Tools and Employee Efficiency 

 

Perceived BIS tools, has positive significant impact to employee efficiency is the first 

hypothesis of the study. This hypothesis indicated that BIS tools and employee efficiency have 

a positive correlation between them. Although CFA and SEM analysis shows a good model 

fit for the data, null hypothesis which is the opposite of the first hypothesis of the study, will 

state that there is no correlation between BIS tools and employee efficiency can be tested. By 

setting the correlation between BIS tools and employee efficiency to zero in SEM, GFI for the 

null hypothesis, which is 0.87 shows that the model is no longer fit. As GFI indicated absolute 

fix index of the model, GFI for null hypothesis proved that null hypothesis does not fit the 

theoretical model, thus, null hypothesis is rejected. Path coefficient analysis determine the type 

of relationship between BIS tools and employee efficiency. From the AMOS output, the path 

coefficient is 0.08. This shows that the causal relationship between BIS tools and employee 

efficiency is a positive relationship. Thus, the first hypothesis is accepted. 
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4.5.2 BIS Training and Employee Efficiency 

 

The second hypothesis of the study is perceived training and development in BIS, has positive 

significant impact to employee efficiency. Therefore, null hypothesis for this theory is training 

and development in BIS did not bring any impact on employee efficiency. Testing the null 

hypothesis by setting the correlation between training and efficiency in SEM to zero, a GFI 

that was lower than 0.90 was obtained (GFI H0 = 0.883). As the model are no longer fit with 

zero correlation between training and efficiency, this proved that there is correlation between 

these two variables. Thus, the null hypothesis is rejected. After confirming the correlation 

between BIS training and employee efficiency, the path coefficient will determine the causal 

relationship. From AMOS output, path coefficient 0.105 and therefore indicated that BIS 

training and employee efficiency has a positive relationship. Thus, the second hypothesis is 

also accepted.   

 

4.5.3 Decision via BIS and Employee Efficiency 

 

The third hypothesis is perceived decision making made via BIS, has positive significant 

impact to employee efficiency. This hypothesis indicated that decision in an organization when 

made with BIS assistance will lead to greater efficiency. Null hypothesis for this theory is 

there is no impact on employee efficiency when decision is made with BIS assistance. The 

correlation between decision and efficiency in SEM is tested by setting the value of regression 

weights to zero. GFI for null hypothesis is 0.892 and it is less than 0.90. Thus, the model is 

not fit. From the analysis, it proved that there is correlation between Decision via BIS and 

employee efficiency as alternate hypothesis for this theory brings a model fit. With the 

correlation proven, path coefficient between the variables can be determine from AMOS 

output. The path coefficient is 0.205 and this indicated that there is positive relationship 



58 

 

between the decision via BIS and employee efficiency. Therefore, the third hypothesis is 

accepted. 

 

4.5.4 Employee Engagement in BIS and Employee Efficiency 

 

Perceived employee engagement in BIS, has positive significant impact to employee 

efficiency is the final hypothesis of the study. The null hypothesis of this theory is no 

correlation occur between employee engagement in BIS and employee efficiency. Therefore, 

null hypothesis is tested. A GFI of 0.897 was obtained from the null hypothesis testing. As it 

is lower than threshold of 0.90, the null hypothesis is rejected. Therefore, it proved that there 

is correlation between employee engagement and employee efficiency. Path coefficient 

analysis will indicate the causal relationship between these two variables. From AMOS output, 

path coefficient for this correlation is 0.811, a positive relationship. Hence, the final and fourth 

hypothesis is accepted. 

 

4.6 Chapter Summary 

 

The outcome of the research confirms that business intelligence has been implemented in 

higher education because the other variables can be observed and evaluated. Thus, proved that 

BIS tools, BIS training, decision via BIS, and employee engagement in BIS has a relationship 

with employee efficiency. Statistic test has proven that four independent variables; BIS tools, 

BIS training, decision via BIS and employee engagement in BIS has a positive significant 

impact toward efficiency among employee in higher education industries in Malaysia. The 

analysis also shown that business intelligence highly impacted employee engagement in BIS. 

This can be contributed to the strong organizational culture in higher education industries. 

With the implementation of BIS, employee in all hierarchy have to adapt in order to maintain 
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overall performance so that education is not halted during the pandemic. In conclusion, Table 

9 shows the summary of the hypothesis testing. 

 

 

 

Hypothesis Accepted Ranking 

H1 : Perceived BIS tools, has positive significant 

impact to employee efficiency 

Yes 4 

H2 : Perceived training and development in BIS, has 

positive significant impact to employee efficiency 

Yes 3 

H3 : Perceived decision making made via BIS, has 

positive significant impact to employee efficiency 

Yes 2 

H4 : Perceived employee engagement in BIS, has 

positive significant impact to employee efficiency 

Yes 1 

 

Table 9 : Summary of Hypothesis Testing  
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CHAPTER 5 

DISCUSSION AND CONCLUSION 

 

5.1 Introduction 

 

The purpose of the study is to investigate the implementation of business intelligence system 

(BIS) and determine its effect on employee performance. Implementation level of BIS can be 

investigated by determining its effect on employee efficiency. There are four main items that 

was investigated which is BIS tools, training in BIS, decision via BIS and employee 

engagement and its impact on employee efficiency. The study has a very broad scope of 

conception; therefore, it is decided to focus on higher education industry in Malaysia. With 

the assistance of prior literature, a conceptual framework was designed which focus on TOE 

framework and pilot test was conducted to test the reliability of the survey question. With the 

pilot test showing great reliability results, the survey question was distributed to 300 

employees in higher education industry in Malaysia. The data was then analyzed with 

structural equation modelling (SEM) to find the legitimacy of the study. 

 

Findings of the study will be discussed in this chapter according to the relevant prior literature 

together with the implications, limitations, future research topics and conclusion of the study. 

This study would be able to give insights to firms in Malaysia about the importance of 

implementation and proper practice of BIS especially in IR4.0 era and its effect in 

performance. Although this study focuses on employee efficiency and not the overall 

performance with only four items investigated, it will manage to prove that employee 

efficiency and employee performance was no longer constrained in the office. It can be 

achieved everywhere and anywhere. 
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5.2 Summary of Findings 

 

This study suggests four variables; BIS tools, training in BIS, decision via BIS and employee 

engagement to have a positive impact on employee efficiency. This theory has been proven 

through the study with numerous references from prior literature about IR4.0, business 

intelligence system, TOE framework and employee performance. The main purpose of the 

study was to investigate how far has business intelligence system being implemented in higher 

education industry in Malaysia and in addition to that, as COVID-19 being the catalyst to 

further implementation of business intelligence system, the effect the implementation would 

bring to employee efficiency is to be determined. 

 

As the whole workforce in Malaysia was forced to adapt to changes due to COVID-19 

pandemic, business intelligence come into play in order for firms to stay afloat. As higher 

education industry income come from student enrollment, it is highly important that the firm 

is able to possess sufficient equipment to make sure overall operation of the firms continue 

running. Without sufficient equipment, overall operation activities will be halted as each 

employee has to stay at home due to lockdown. Therefore, BIS tools such as computers, 

laptops, webcam, relevant software such as Zoom, Google Meet and many others are very 

important. Other than overall operation, teaching and learning session can also be conducted. 

Students that enroll were mostly Gen Z where they were highly literate in various software 

and owned at least laptop and smartphone. With these simple equipment, lectures can be 

conducted anytime anywhere. Thus, student enrollment can still be done despite everybody 

was still staying at home. In this case, employee such as technical staff, admission staff, and 

lecturers can still be productive and efficient despite working from home. The study also 

indicated a positive correlation between BIS tools and employee efficiency even though the 

correlation was not quite strong. 
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With BIS tools in place, employee’s knowledge can be enhanced with trainings. Some tasks 

require high proficiency in the system while some tasks require adequate proficiency in it. 

Although most of the respondents in the study was a millennial, proficiency in system vary 

from each person. Therefore, training in BIS is important to make sure that employee can work 

at any given time at any given place. Training can be done online via video conferencing 

software among the employee. This can enabled employee that have low proficiency to 

improve their proficiency is BIS so that tasks can be done easily and efficiently. To setup 

lecture schedule, to setup online class, to setup online exam and other tasks, proficiency is BIS 

is very important. Hence, training in BIS would be able to increase employee efficiency. 

Findings from the study also indicated the same thing, that there were positive correlation 

between training in BIS and employee efficiency. 

 

On the other hand, decision making is very important during the time as Malaysian economy 

has taken a big hit due to COVID-19. Therefore, a precise and accurate decision is a must in 

order to understand firms own dynamics, forecast the market development and understanding 

risks. As firms during these times have to operate efficiently in order to really reduce costs 

and maximizing profit, firms have to understand their own strengths and weaknesses in order 

to do so. Firms will have to utilize their strength and avoid their weakness so that they can 

exploit their advantages to the maximum. In order to that, data have to be carefully analyzed 

to understand the general situation of the market. For example, firms have to decide how to 

divide and delegate the manpower to gain the most effective way to gain profit. In this case, 

firms have to decide how to at least maintain student enrollment, how arrange lecture schedule, 

what type of software were required to do so, how many part time lecturers should the firm 

hire and many other related matters. All these required an accurate data and forecast to make 

the best decision for the firm. Decision making in a firm is actually the most important part 

that can ensure a firm’s sustainability in current situation. The study also indicated that 
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decision making with BIS assistance have positive correlation with employee efficiency. This 

statement confirmed claims that a good decision made will increase productivity and vice 

versa. 

 

Employee engagement is closely related to employee satisfaction. Some says that employee 

engagement is the direct outcome of organizational culture. During the COVID-19 situation 

where most people lost their job due to inability to adapt and firms decision to reduce cost that 

forced them to downsizing, employees in higher education was still able to enjoy normal 

monthly salary and they enjoy doing their tasks at home because they were able to handle the 

household at the same time. Satisfied employees were able to bring lots benefits to the 

organization. This is because, when an employee were happy, they would not mind doing extra 

mile in the tasks. Not to mention, currently they were working remotely at home whereby they 

can complete their tasks and took care of other things at home, additional productivity, 

especially efficiency can be expected. However, this would never happened if the management 

forces the employee to do the tasks at certain period of time as in the office. This decision will 

backfire because it would create bad atmosphere and cause motivation and satisfaction to 

decrease. One of the key point in IR4.0 was, able to complete any task at any given time, any 

given location because everything is online. Therefore, the management should encourages 

employees to complete their tasks just before a certain dateline for instances. As they were 

working from home, there were lots of other things to be done, the employee will absolutely 

complete the tasks at hand before attending other things at home that requires their attention. 

This is actually a win-win situation where firms responsibility was completed efficiently while 

taking care of the household. Satisfied employee would increase efficiency, greater efficiency 

would lead to satisfied customers, and at the end of the day, would bring revenue and profit to 

the firms. Work from home was a new norm in Malaysia and most employee that was not 

impacted by downsizing would be able to increase their efficiency. Thus, it is parallel to the 
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study whereby employee engagement and employee efficiency have a positive correlation. A 

very strong one at that. 

 

This empirical study managed to provide evidence that BIS tools, training in BIS, decision via 

BIS and employee engagement have a positive impact on employee efficiency. Despite the 

lockdown situation in Malaysia, respondents from higher education industry managed to give 

their feedback within the stipulated time. This is also a prove that BIS was starting to be part 

of their lives. This is an exploratory research as to the best of knowledge, research that 

combined BIS implementation and its effect on employee efficiency was not yet done on 

Malaysian workforce. Although this study only targeted employees in higher education, this 

study would be beneficial to help firms in Malaysia the importance of BIS in IR4.0 era.  

 

5.3 Implications of the Study 

 

Outcome of this study provide practical and theoretical relevance. It is important for firms to 

understand BIS and the effects it caused to the organization. Nazri & Iskandar, (2021) 

investigated the adoption of BIS in higher education institution in Malaysia. Their results 

shows that BIS was only moderately adopted. This can be contributed by lack of knowledge 

of what BIS can bring to the table. Perception of BIS in higher education is that it incur huge 

cost to be implemented, lots of training required for the system to be fully functional. Despite 

that, BIS can actually bring immediate impact on the organization if it used correctly. Take 

Education Malaysia Global Services (EMGS) for example. EMGS is a government link 

company that was responsible about international student matters in higher education in 

Malaysia. They have been using their own specific BIS in their tasks in determining the 

authenticity of academic documents and determining that each applicant meet the entry 

requirement set by MQA. After the government announcement of total lockdown, EMGS stay 

in hiatus in only 2 weeks before partially operational to obey the SOP set by the government. 
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However, each EMGS employee was working as usual remotely as they are able to complete 

the task without going to the office. At most, less than 6 employee is in the office at any 

working day to accommodate ad-hoc cases that requires Malaysian Immigration Department 

assistance. In 2020, despite a decrease of total international student enrollment compared to 

2019, EMGS managed to successfully processed more than 30, 000 new students’ application. 

Not to mention existing student currently studying in Malaysia. In 2021, international student 

enrollment increases to more than 40, 000 new students. In actuality, all this was achieved by 

utilizing existing BIS in daily operation and new marketing techniques. If EMGS effort can 

be replicated by other players in the industry, higher education industry in Malaysia is able to 

prosper. 

 

The impact of BIS on business intelligence not only implicate the organization itself, but it 

also implicates the market. International student that enrolled in higher education in Malaysia 

contributed to more than RM 5 billion annually to Malaysian economy. This itself has created 

lots of job opportunities and reduced unemployment rate among fresh graduates. Not to 

mention local student that enrolled in the institutions. In overall, higher education industry has 

become one of the main contributors for Malaysian economy. If this industry paralyzed, 

Malaysian economy will be at least half paralyzed. COVID-19 make matters worse when all 

operation was halted due to lockdown that caused enrollment to institution was also halted and 

no lecture are done. Due to this, international students that were concern about their own safety 

have gone back to their home country while local student was unable to enroll in the institution.  

Due to this, some institution forced themselves to implement online lectures in order to avoid 

going into red. This however, greatly benefited the organization themselves as Ministry of 

Higher Education of Malaysia also supported the effort by issuing a circular about online 

lectures to be implemented by institutions during the pandemic. This has forced BIS adoption 

on national level and has propel to moderate adoption as mentioned by Nazri & Iskandar, 

(2021) in his research. This effort has managed to make sure higher education industry to 
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survive as students was able to enroll in institution and attended lectures despite staying at 

home. The effort has been accepted well as the enrollment rate has seen an increase in 2021 

after a slump in 2020. This increment indicated that as employees was getting comfortable 

executing tasks at home, efficiency has managed to increase and thus, more effort has been 

done. The result is an increase in enrollment. 

 

5.4 Limitations of the Study 

 

Every research might have its own limitation due to circumstances. This study is an empirical 

study and limitations will absolutely occur while interpreting the findings. Moreover, this 

study has a very broad area of exploitation and application as employee efficiency is applicable 

in every industry in the world. However, this study only focuses on higher education industry 

in Malaysia. Thus, there are lots of other factors that can have a correlation with employee 

efficiency and performance that was not in this study. Although higher education industry in 

Malaysia is very big, it is only one of major contributor in economic growth in Malaysia. There 

are lots of other industry that highly impacted Malaysian economy and their nature in 

determining employee efficiency might differ from what was practiced in higher education 

industry. Another study with different variables or content might be necessary to investigate 

BIS implementation and its impact on employee efficiency. This is because employees in 

different industry behave differently from each other due to the nature of their industry. For 

instances, practices such as all employee must attend at least seven days training in a year that 

was practiced by public universities might not be applicable to employees in construction 

industries. This has resulted the model obtained are not suitable to employees in construction 

industries.  

 

According Department of Statistics of Malaysia, there are 43,852 employees in higher 

education. This number only reflected employees that worked in higher education institution. 



67 

 

However, higher education industry contain not only institution but also other stakeholders 

such as EMGS, MQA, UPU which is a government link company and also agents that brought 

international students to Malaysia. This study only managed to get 211 sample to be analyzed. 

According to Yamane Taro sample calculation, sample for this study only managed to obtain 

0.07 error rate. The most traditional error rate is 0.05 while the most accurate error rate is 0.01. 

From this numbers, it can be concluded that, the sample was unable to accurately portray the 

workforce in higher education industry. 

 

This can be contributed to the current COVID-19 situation whereby no face-to-face interaction 

is allowed, social distancing is practiced throughout Malaysia. This constraint reduces this 

study to only able to distribute the survey question online via online survey platform. In 

addition to that, because of no interaction between the researcher and the respondent, 

additional information and observation was unable to be conducted. If there was not COVID-

19 situation, data collection via observation can be done. With this mixed method 

methodology, a hands on experience about the implementation of BIS can be investigated 

accurately. And of course, the impact towards employee efficiency can be determine first hand. 

 

This study only investigated four variables and its effect on employee efficiency. There might 

be more factors that can affect employee efficiency that has a relation with BIS, or factors that 

might influence these four variables towards employee efficiency, either as a moderating 

variable or mediating variable. Take IT literacy for example, if an employee is highly literate 

in IT, they can study and used the system easily which may contribute to the increase impact 

for BIS tools and decision making. On the other hand, if the said employee was given a chance 

to be a trainer to train other employee, it might increase the impact for training via BIS and 

employee engagement. Maybe there would be other variables that has bigger impact on 

employee efficiency other than the four variables selected for this study. This might depend 

on the industry as each industry has their own judgement about efficiency and performance. 
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Furthermore, this study was based on prior literature that researched about BIS and employee 

performance that was researched separately. Bias and inaccuracy have to be taken into 

consideration. 

 

From the demographic analysis, most respondent are from millennials generation. In actuality, 

most employees in workforce are from millennials and gen X. Normally, gen X are in the 

management roles in higher education institution. There is a possibility that they ignore the 

survey question as they prioritize other tasks. While millennials were mostly in executive level 

in the organization but some might be in management and the others might be in non-executive 

level. Although the survey question was designed using layman term, they might not really 

understand about the relationship between BIS and employee efficiency. This is due to their 

work as they are mostly executioner rather than thinker in the organization. In addition to that, 

working culture in all organizations are different, the respondents background is different and 

their upbringing is also different. 

 

5.5 Directions for Future Research 

 

BIS tools, training in BIS, decision via BIS and employee engagement has been proven to 

provide a positive impact towards employee efficiency. This can be a kickstart for other 

researchers to research in depth about the relationship between BIS and employee 

performance. This is because, IR4.0 has just begun for only about 10 years and there will be a 

lot more variables that can be investigated throughout the revolution. Thus, this study is able 

to offer an important basis for future and further research about BIS and employee 

performance. 

 

As this study is able to be the basis for future research, the targeted respondent can be 

diversified to be more specific or wider spectrum. This is because this study only targeted 
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higher education industry in Malaysia and employee efficiency is part of employee 

performance. In the meantime, BIS can be adopted in every industry in Malaysia and it can 

bring forth different results. Employee performance on the other hand has a wider range of 

perception and field. With a wider range of study, a generalized model can be constructed so 

that each industry will adopt BIS and utilized it in order to maximizing profit and become a 

sustainable firm in the market. 

 

By researching other industries, a more suitable variables can be investigated because lots of 

other factors that can related to BIS can influenced employee performance to be found. This 

study only analyzed four variables that are relevant at the moment. IR4.0 on the other hand, 

has just started and its essence can be summarized into four major components which is cyber 

physical system, internet of things, cognitive computing and computer system resources. From 

these four major components, lots of other variables can be extrapolated and explored to 

determine what can BIS influenced employee performance. 

 

Due to current circumstances, this study was limited to be conducted online only. In the future 

a more thorough study with mixed method research can be done when COVID-19 situation is 

not a limitation anymore. By doing so, study can be conducted by various method in various 

fields in order to clearly understand the benefits IR4.0 and BIS brought to the market. A 

comprehensive study can be conducted in specific industry in specific type of respondent so 

that a more accurate data can be obtained. If a study is done to a specific industry and 

respondent, a more effective effort can be done to address employee performance issue in the 

specific industry. This can also investigate pattern among demographic factors that might have 

correlation with BIS and employee performance. With this, a proper effort can be done to 

prevent and curb demographic factors that are able to negatively impacted employee 

performance. When the study is accumulated, a general model for industries in Malaysia can 

be designed and steer the industry forward in IR4.0.  
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5.6 Conclusion 

 

Although currently there are no literature that analyzed BIS and employee efficiency for 

industries in Malaysia, some developed countries have started to delve in this topic of study. 

Malaysia however was left behind due to working culture in the industry. Even though 

COVID-19 has forced firms to adapt and adopt to BIS, the acceptance level is quite low. This 

is due working culture in Malaysia that employee can only perform effectively and efficiently 

in the office. Therefore, most firms are reluctant to fully adopt BIS and assume BIS as a 

temporary solution during the pandemic. This study has rejected this statement as it has been 

proven that BIS utilization will increase employee efficiency while COVID-19 only acted as 

catalyst in Malaysia in BIS adoption. 
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APPENDIX A 

 

QUESTIONNAIRE 

 

SECTION 1: BIS Tools      
Please indicate the degree of your agreement from strongly disagree to strongly 

agree with each statement.   
(1-strongly disagree, 2-disagree, 3-neutral, 4-agree, 5-strongly agree) 

     

Business Intelligence System (BIS) and Employee 

Efficiency 
strongly 

disagree 
   strongly 

agree 

Did you use computer every day in your job 1 2 3 4 5 

I believe that it is important for me to learn how to use 

computer 
1 2 3 4 5 

I believe that my work is easier using computer 1 2 3 4 5 

I believe that it is essential to have uninterrupted internet access 1 2 3 4 5 

System software implemented by the company is good 1 2 3 4 5 

I can reduce time taken to complete my work with system 

provided 
1 2 3 4 5 

I can access data easier with the system 1 2 3 4 5 

I believe that data and information stored by the company are 

of high-quality data 
1 2 3 4 5 

I believe that data and information in the company are 

maintained efficiently 
1 2 3 4 5 

 

 
     

SECTION 2: Training & Development in BIS      
Please indicate the degree of your agreement from strongly disagree to strongly 

agree with each statement.   
(1-strongly disagree, 2-disagree, 3-neutral, 4-agree, 5-strongly agree) 

     

Business Intelligence System (BIS) and Employee 

Efficiency 
strongly 

disagree 
   strongly 

agree 

I can perform better if I better understanding about the software 1 2 3 4 5 

If I know more about the software, I can work faster 1 2 3 4 5 

I am willing to learn more about the software 1 2 3 4 5 

My organization-imposed knowledge sharing after training 1 2 3 4 5 

Every employee in the organization was given chances to 

attend training 
1 2 3 4 5 

I am able to utilized what I learned in the training using the 

system 
1 2 3 4 5 

Knowledge from the training in using the system propel me for 

better work performance 
1 2 3 4 5 

I managed to develop my skills and prepare me for future 

endeavours 
1 2 3 4 5 

I have access to the learning and development I need to do my 

job well 
1 2 3 4 5 
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SECTION 3: Decision via BIS      
Please indicate the degree of your agreement from strongly disagree to strongly 

agree with each statement.   
(1-strongly disagree, 2-disagree, 3-neutral, 4-agree, 5-strongly agree) 

     

Business Intelligence System (BIS) and Employee 

Efficiency 
strongly 

disagree 
   strongly 

agree 

I can make better decision in my work with software assistance 1 2 3 4 5 

I feel that my decision is more accurate with system assistance 1 2 3 4 5 

Less time is spent in making decision with system assistance 1 2 3 4 5 

The decisions made brings benefit and impactful 1 2 3 4 5 

The system helps in forecasting the production 1 2 3 4 5 

A better collective decision can be made using the system such 

as zoom meeting 
1 2 3 4 5 

All members involved in the decision making is able to 

participate despite their whereabout 
1 2 3 4 5 

Decision is made from the insights gain from the data 1 2 3 4 5 

Day-to-day decisions demonstrate that quality and 

improvement are top priorities 
1 2 3 4 5 

 

      

SECTION 4: Employee Engagement      
Please indicate the degree of your agreement from strongly disagree to strongly 

agree with each statement.   
(1-strongly disagree, 2-disagree, 3-neutral, 4-agree, 5-strongly agree) 

     

Business Intelligence System (BIS) and Employee 

Efficiency 
strongly 

disagree 
   strongly 

agree 

I find my job is very interesting 1 2 3 4 5 

I am satisfied with my job 1 2 3 4 5 

I have full authority within my jurisdiction to complete my 

work 
1 2 3 4 5 

My productivity exceed my expectations 1 2 3 4 5 

I have access to the things I need to do my job well 1 2 3 4 5 

Most of the systems and processes here support us getting our 

work done effectively 
1 2 3 4 5 

I know what I need to do to be successful in my role 1 2 3 4 5 

I believe there are good career opportunities for me at this 

company 
1 2 3 4 5 

This is a great organization for me to make a contribution to my 

development 
1 2 3 4 5 
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SECTION 5: Employee Efficiency      
Please indicate the degree of your agreement from strongly disagree to strongly 

agree with each statement.   
(1-strongly disagree, 2-disagree, 3-neutral, 4-agree, 5-strongly agree) 

     

Business Intelligence System (BIS) and Employee 

Efficiency 
strongly 

disagree 
   strongly 

agree 

I am able to work anytime anywhere with the system my 

company implemented 
1 2 3 4 5 

I can process data handily within huge volumes of data 1 2 3 4 5 

I managed to increase my efficiency when handling the data 1 2 3 4 5 

My organization encourages staff to attend training 1 2 3 4 5 

Internal training to enhance knowledge about the system is 

done regularly 
1 2 3 4 5 

Training attended increase my efficiency in using the system 1 2 3 4 5 

I can make a very accurate report 1 2 3 4 5 

Accurate decision is made from the forecast and reports 1 2 3 4 5 

I meet my current job expectations 1 2 3 4 5 

Policy and regulations in the organization encourages me to 

deepen my knowledge 
1 2 3 4 5 
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