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Abstract 

The Impact of InsurTech on the Firm Performance and Financial Sustainability 

of Insurance Companies and Takaful Operators in Malaysia 

By 

Jamaltul Nizam Bin Shamsuddin 

Over the last decade or more, there has been substantial growth in digital innovation, 

especially in financial technology (FinTech). A subdimension of FinTech, insurance technology 

(InsurTech), was built to create solutions for the insurance sector based on the technological 

approach. InsurTech start-ups adopt a user-friendly approach, build a close relationship with 

insurance customers, and offer a service where the client is protected in all respects. 

Malaysia’s digital economy grew at an exponential rate to RM66.22 billion in the first half of 

2024, accounting for 22.6% of the country’s gross domestic product (GDP). According to a 

report from the World Economic Forum, Malaysia is at the forefront of adopting industry 4.0 

technology, which includes robots. From insurers to advanced technology developers, leading 

multinational companies have relocated their Asia-Pacific “high-value, high-impact” central 

operating models to Kuala Lumpur, using Industry 4.0 technologies and the information and 

communications technology skill pool. 

This study examines the impact of InsurTech on firm performance and the financial 

sustainability of insurance companies and takaful operators in Malaysia. Data from 51 

registered insurance companies in Malaysia, with the sample spanning from 2008–when the 

FinTech movement gained popularity following the 2008 global financial crisis–to 2021. The 

sample period covers major financial issues, economic downturns and the Covid-19 pandemic. 

This study uses six indicators to measure the firm performance and financial sustainability, i.e. 

InsurTech, liquidity, financial efficiency, financial stability, solvency, and macroeconomics. 
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This study uses a two-step system GMM analysis to examine the effect of InsurTech on 

performance indicators (return on assets, return on sales, insurance performance 

measurement and operating self-sufficiency), insurance characteristics, government 

interventions and the impact of the Covid-19 pandemic in Malaysia. This study runs the 

random effect/fixed effect models as a comparison. 

The two-step system GMM results show that there is no relationship between financial 

stability and firm performance or between solvency and financial sustainability. In contrast, 

the results indicate that InsurTech, liquidity, and financial efficiency impact firm performance 

and the financial sustainability of Malaysia’s insurance companies and takaful operators. The 

empirical findings indicate that InsurTech companies and insurance characteristics adversely 

affect the insurance performance measurement and operating self-sufficiency of insurance 

companies and takaful operators in Malaysia, where takaful operators are more affected than 

insurance companies. InsurTech and tax incentives have no impact, but InsurTech and the 

Covid-19 pandemic negatively affect firm performance and the financial sustainability of 

insurance companies and takaful operators in Malaysia. 

Through investment in technology, the insurance industry gains a profitable return by having 

InsurTech in the value chain, reducing manual operations costs and co-integrating with other 

financial industry players. The financial measurements and their relationships in this study 

contribute to the insurance industry's growth in Malaysia, with the adoption of advanced 

technology in insurance services that can improve profitability. Specifically, the study 

investigates the interactions between financial aspects to provide stakeholders, policymakers, 

and the insurance industry with a comprehensive understanding of financial and investment 

decisions.  

Keywords: InsurTech; Insurance companies; Takaful Operators; Firm Performance; Financial 

Sustainability; Malaysia 
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Chapter 1 

Introduction 

 
1.1 Research Rationale 

In today’s technological world, consumers need fast-paced, unique solutions to their financial 

and insurance needs. Financial technology, or “FinTech,” as it is commonly known, responds 

to these challenges by bringing together the best financial and insurance services with new 

technology. According to Kumar (1999), technology involves: (1) a tangible component 

composed of workpieces, tools, apparatus, engineering drawings, production lines, processes 

and equipment; and (2) a knowledge-based element, which includes know-how in 

management, marketing, production, quality control, dependability, skilled labour and 

operational fields. Technology is an intricate network of artefacts produced and/or used by 

living systems (Coccia, 2019). It consists of multiple entities or subsystems, each being 

interconnected with at least one other entity in the system. These entities are selected based 

on practical, technical and economic attributes. Technology’s purpose is to fulfil users’ 

requirements, objectives, and/or resolutions to facilitate adaptation to and/or survival in their 

surroundings. 

 

FinTech is used to integrate technology to provide financial services and solutions (Arner et 

al., 2015; Nicoletti, 2017). Anyfantaki (2016) defines FinTech as emerging technologies that 

pose challenges to the traditional banking and financial market. They offer many services, such 

as mobile money platforms, crowdfunding, online portfolio management and international 

money transfers. Nicoletti (2017) pinpoints FinTech’s potential by discussing its 

expeditiousness, fluidity and state-of-the-art business models. Ismail (2019) defines FinTech 

as the provision of services that combine financial services and technology. 

 

FinTech has a long history in the financial services industry (Ahmi et al., 2020) (see Table 1.1). 

Innovation in technology has significantly advanced financial services in terms of automation 

and efficiency. The development of Fintech has gone through several changes, from the 

creation of credit cards in the 1950s, automatic teller machines (ATMs) in the 1960s, digital 

stock trading in the 1970s, to mainframe computers and more advanced bookkeeping in the 
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1980s, to internet banking and online stock brokerage in the 1990s (Ahmi et al., 2020). 

Consumers have embraced these innovations that have emerged gradually over the past five 

decades, without any heavy resistance. Instead of perceiving these innovative technologies as 

a threat, financial sector operators have embraced their ability to facilitate efficient record-

keeping and to support the delivery of products and services to their clientele.  

 

Table 1.1: The Evolution of FinTech 
Era Period Technology Evolution Innovation in FinTech 
FinTech 
1.0 

1866 - 
1967 

Analogue technology 1866: Transatlantic cable 
1918: Fedwire funds service  
1934: International Business Machine 
Corporation (IBM)®801 bank proof cash machine  
1945: Cheques  
1950: Diner’s Club  
1958: Credit cards  
1966: Telex 

FinTech 
2.0 

1967 - 
2008 

Digitalisation and 
globalisation 

1967: ATMs 
1971: NASDAQ invented electronic trading  
1973: Society for Worldwide Interbank Financial 
Telecommunication (SWIFT)  
1981: Bloomberg – Innovative Market Solutions 
(IMS)  
1982: TradePlus  
1990s: Internet banking  
1993: Citicorp initiate financial services 
technology consortium  
1995: Online checking account  
1995: First virtual bank  
1997: First mobile payment  
1998: PayPal  
2000: Crowdfunding  
2006: Amazon web services (Cloud computing) 

FinTech 
3.0 

2008 - 
2014 

The Global Financial 
Crisis (GFC) ushered 
in a new age of 
FinTech start-ups and 
rapid digitalisation, 
and revolution in 
FinTechs 

2009: Cryptocurrencies (Bitcoin) 
2011: Google Wallet 
2013: Apple Pay (digital wallet/mobile payment) 

FinTech 
3.5 

2017 - 
2017 

Market reform 2014: Blockchain Technology R3 is formed 
2015: Hyperledger 
2016: First FinTech bachelor programme 
2017: Cryptomina - Coinbase 

FinTech 
4.0 

2018- 
present 

Industry revolution 
4.0 

 

Source: Adapted from Arner et al. (2015, 2018); Ashta and Biot-Paquerot (2018); Nicoletti 
(2017); Sharma (2018); Vardhman (2019) as cited in Ahmi et al. (2020). 

Naufal Haifa
Rectangle

Naufal Haifa
Typewriter
Material removed due to copyright compliance
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FinTech (1.0) has existed since 1866, when the transatlantic cable, designed to aid 

communication, was successfully laid between Europe and the Americas (Nicoletti, 2017). 

Since then, FinTech has introduced several innovative tools and matured alongside other new 

technology.  

 

In 1967, Barclays Bank was the first bank to adopt ATMs, signalling the first step in FinTech 

innovation (Ahmi et al., 2020). Access to the market for new products and services has 

shortened; today, it is possible to process more transactions at a greater speed. With greater 

access to the internet, social media platforms, and portable devices, especially smartphones, 

the use of banking technologies has intensified since the 2000s. The OECD (2020) has 

identified numerous innovations that have occurred, including mobile wallets, payment 

applications, robo-advisors and crowdfunding (peer-to-peer lending platforms). The past 

decade has seen the ‘take-off’ of the FinTech industry. 

 

Insurance technology (InsurTech), a sub-dimension of FinTech, consists of technologies that 

aim to offer solutions for the insurance industry using technology (Ismail, 2019). Shamsuddin 

et al. (2023) define InsurTech as an entity operating in the insurance value chain, including 

insurance companies, intermediaries and segment specialists, that use technological advances 

to either challenge the insurance industry or offer additional services. InsurTech startups are 

characterised by their user-centric approach and strong client relationships. Their services 

provide clients with protection against a wide range of potential hazards. Startups of this 

nature try to safeguard the insurance company against harm by using risk prevention 

mechanisms, warnings and guidance services. Trov, a UK-based Axa-backed InsurTech 

company, provides insurance policies for personal property including cameras, personal 

computers and mobile phones. Scoot Walcheck, the Chief Executive Officer (CEO) explains; 

“We track the risks in real-time” and “as soon as you turn on a device, your insurance is 

enabled, and it is disabled as soon as you turn it off. Then, the time elapsed is calculated for 

billing purposes” (Mächler, 2016, p.43). The US, the UK, the Netherlands, and Germany have 

the world’s most advanced InsurTech companies (Ismail, 2019). 

 

The bulk of the insurance business involves the virtual exchange of promises, not physical 

goods. The insurance industry ‘sells’ trust, a fact summed up in the adage: ‘Insurance gets sold. 
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It doesn’t get bought.’ Over time, intermediaries have assumed responsibility for the sale of 

insurance; agents and brokers directly explain the benefits of coverage to clients. As with 

numerous intermediary procedures, the identity of individuals and entities is obscured. When 

people encounter difficulties resolving a claim, whether through direct or indirect means, the 

entire process of trust is compromised (Sabine et al., 2018). 

 

Digital technologies have revolutionised industries and allowed businesses to cut out 

intermediaries and interact directly with their customers. Web sites, fora and e-markets are 

now the surrogate middle-persons; in other words, these platforms fill in the blanks not only 

in the traditional supply chain but also in the network in which the products are sold. This is a 

critical moment because the insurance industry, especially the Property and Casualty (P&C) 

area and other standardised product sales, is responsible for this change. Transparency 

related to direct sale offerings should, in theory, reduce principal-agent issues and information 

asymmetry and, therefore, decrease the number of traditional intermediaries such as agents 

or brokers (Sabine et al., 2018). Today, insurance companies have the opportunity to adopt 

the current wave of technology to ensure the sustainability of the financial sector. 

 

The evolution of the insurance industry and its overall expansion depend on this technology 

(Ostagar, 2018). It not only contributes inelegantly to the insurance industry but also lends a 

hand in determining an approximate mix for current times. Inventions in technology increase 

the speed and efficiency of the business workflow. This both contributes to the industry’s 

value and also influences its trajectory, to some degree, particularly in light of evolving supply 

and demand. The impacts of innovation and technology are far-reaching, encompassing the 

ability to expedite business processes and influence underwriting decisions. Technology 

applications, such as global positioning systems (GPS), the internet and mobile devices, have 

contributed significantly to the insurance industry’s evolution. Such technologies have helped 

insurance companies conduct market research, ensure market penetration, promote their 

businesses, gain insights into market development, provide after-sales service and understand 

customer satisfaction. The ability of individual insurance companies to collect and analyse 

customer data has been made possible only by the introduction of various software and 

hardware. 
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Using the McKinsey Panorama 2016 database, Catlin et al. (2017) illustrate how InsurTech 

start-ups are approaching the market. Figure 1.1 shows the focus of these InsurTechs. Through 

40% of InsurTechs grow their business by either offering new products and services or 

entering new areas, 60% try to cut costs.  

 

 
 
Figure 1.1: A diagram of the focus of InsurTech - growth and reduction in acquisition 

expenses 
Source: McKinsey Panorama Insurtech database (Catlin et al., 2017) 
 

The McKinsey Insurance 360° benchmarking survey presents evidence of the favourable 

business outcomes resulting from strategic IT investments in Western Europe from 2015 to 

2019 (Lansing & Vogelgesang, 2021). Figure 1.2 shows that insurers who allocate more 

resources to technology have better results than competitors who do not prioritise key 

business indicators such as gross written premiums (GWPs) growth, return to shareholders 

and expense and loss ratios. 

 

From 2015 to 2019, life insurance companies that increased their investment in information 

technology (IT) experienced a more substantial decrease in expense ratio (2.0 percentage 

points) and a greater return on technical reserves (1.7 percentage points) compared with 

insurers that decreased their investment in IT. These results were realised by insurers within 

three to five years of investment (Volosovych et al., 2021). Those P&C insurers with significant 
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IT investments grew their top-line GWPs almost twice as fast as those with less IT spending. 

Additionally, the study found that high IT investments resulted in a higher reduction in 

combined ratios when compared to low IT investments (Mustafina et al., 2020). 

 

 

Figure 1.2: IT development and maintenance investment analysis in Western Europe (2015 
to 2019) 

Source: McKinsey’s Insurance 360° (Lansing & Vogelgesang, 2021) 
 

Having justified the research in this section, section 1.2 provides an overview of the insurance 

industry and the development of InsurTech in Malaysia. Section 1.3 identifies the research 

problem. Sections 1.4 and 1.5 explain the research questions and research objectives. Section 

1.6 details the research methodology used in the study and the data collection process. 

Section 1.7 provides a concise overview of the research. 

 

1.2 Insurance and InsurTech in Malaysia 

Insurance contracts have a long history, all the way back to roughly 2,800 B.C., when the 

Babylonian legal code included insurance requirements (Islamic Banking and Finance Institute 

Malaysia [IBFIM] & Malaysia Takaful Association, 2018). Essentially, insurance was designed 

to address the risks encountered by merchants and traders at sea. These included 

safeguarding the cargo and goods carried by ships and safeguarding the sailors and officials 

against death. 
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Such activity was popular among the Chinese, Greeks, and Europeans, as evidenced by 

archaeology. The first instance of life insurance occurred in 1583 in England, when a term 

contract on the life of a certain William Gybbon was granted. Edmund Halley’s 1693 invention 

of the mortality table was a watershed moment in the life insurance market (IBFIM &  Malaysia 

Takaful Association, 2018). However, it was not until roughly a century later that any degree 

of precision in predicting death rates was realised. 

 

The Malaysian insurance sector began in the 18th century (IBFIM & Malaysia Takaful 

Association, 2018). As the insurance sector was developed and operated by British trading 

companies and agents, it was modelled on the British system of the time. Because of a lack of 

experience, few indigenous people purchased any insurance. It was only in the 1950s that the 

Malaysian insurance sector really expanded (IBFIM & The Malaysia Takaful Association, 2018). 

At that time, the market was dominated by British and American enterprises. Locally 

incorporated businesses began offering insurance. Following independence in 1957, 

nationalistic policies encouraged domestic firms to expand their market share. However, this 

boom ended when many companies failed to adhere to basic underwriting processes, leaving 

policyholders with worthless policies. 

 

The government addressed this problem by enacting the Insurance Act, 1963. Today, the 

insurance industry is regulated by the Office of the Director General of Insurance. The 

Governor of Bank Negara Malaysia (BNM) serves as both the Director General of Insurance 

and Bank Negara (Klein, 2014).  

 

Although Malaysia’s financial services regulatory regime is now at a new stage with the 

enactment of the Financial Services Act, 2013 (FSA) and the Islamic Financial Services Act, 2013 

(IFSA), which came into force on 30 June, 2013, many provisions of these Acts continue to be 

in accord with the past acts of repealed financial institutions. This was carried out by enacting 

the FSA and IFSA that superseded the previously disparate legal systems. In essence, all acts 

were amalgamated into a singular legal framework that covers both the conventional and 

Islamic financial sectors. The framework includes the Insurance Law 1996 and the Takaful Act 

1984, which were both repealed on the same day (30 June, 2013) (BNM, 2013). Figure 1.3 

shows the genesis of InsurTechs in Malaysia. 
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Figure 1.3: The InsurTech timeline in Malaysia 
Source: CB Insights (2021) and BNM (2013). 
 

As an Islamic nation, Malaysia possesses a distinctive insurance sector. It employs a dual 

insurance system comprised of conventional insurance policies and takaful policies. To 

accommodate the varying religious preferences of consumers, insurance companies in 

Malaysia provide two choices. Conventional insurance operates on the principle of risk being 

transferred to the insurer through an exchange contract. In contrast, takaful involves a 

contract based on profit-sharing principles; here, participants assume shared risk and provide 

mutual guarantees. Takaful differs from traditional insurance in that it is governed by Islamic 

law. In Malaysia, takaful family, takaful general, conventional life, and takaful general are the 

main types of insurers. They are divided into four groups. The Malaysian insurance sector is 

licensed under the BNM which governs via a number of policies such as risk-based capital (RBC) 

and risk-based capital for the takaful (RBCT) framework. In Malaysia, the applicable basic 

insurance policies are the RBC and RBCT frameworks. The primary objective of the RBC(T) 

frameworks is to guarantee that insurers maintain sufficient capital to meet the demands of 

their respective risk profiles. 

 

BNM liberalised the insurance industry in Malaysia. The liberalisation of Motor and Fire Tariffs 

was conducted over two phases, with the first phase starting on 1 July, 2016. This phase 

witnessed the opening up of the motor industry; in addition to adding other cover and new 

motor premiums, the companies were able to set pricing based on market value. Starting on 

1 July, 2017, the premium pricing for comprehensive private motor insurance and private 

motor third-party fire and theft products was liberalised, allowing insurers and operators to 
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set the pricing of premiums individually (BNM, 2016). The new premiums consider a broader 

list of factors that lead to fairer price-setting. More unpredictable innovation on the part of 

the insurer generates new ambient insurance products tailored to customers in the markets 

with excellent service and long-lasting protection for consumers at competitive prices. De-

tariffication is typically considered a catalyst for the transition to a broader business model of 

insurance and explains the need to embrace technology in Malaysia’s insurance industry 

(Schanz, 2019). 

 

The insurance industry has changed drastically from 2016 onwards, with 74% of insurers 

collaborating on InsureTech solutions. InsurTech, a system designed to innovate the insurance 

industry using technology (Ismail, 2019), was a key factor that triggered changes in this area. 

Such involvement included the introduction of new technologies that boost efficiency, 

adopting digital platforms for better customer service, and using big data to develop more 

personalised insurance products. Insurers are increasingly adopting a more proactive 

approach to take advantage of InsurTech’s resources, where innovation is the main strategy. 

Insurers are among the financial institutions most engaged in tracking FinTech to ensure they 

are able to respond competitively, with some even collaborating with the innovators (OECD, 

2017). Figure 1.4 shows that FinTech and InsurTech have been trending in Google since 2008.  

 

 
Figure 1.4: Global Google search trends over time for InsurTech and FinTech 2008 – 2021 
Source: Authur processing via Excel. Data extracted from Google Trends on 7 September, 2021. 

Note. Numbers represent global search interest at a given time. A rating of 100 represents the 
term’s highest popularity. A score of 50 indicates that the term is half as popular. A score of 0 
indicates insufficient interest. 
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This figure makes it clear that the innovation of insurance services technology began in the 

first half of 2016 and reached a peak in the middle of 2017. The first InsurTech company began 

in Malaysia in 1985, alongside the launch of remote-controlled car alarms. Figure 1.5 shows 

the total number of InsurTech companies in Malaysia from 2017 to 2021 and InsurTech’s 

market share in Malaysia’s FinTech ecosystem.  

 

Figure 1.5: The total number of InsurTech companies and percentage of InsurTech players 
in Malaysia’s FinTech ecosystem, 2017 to 2021 

Source: Fong (2018, 2019, 2021) and Fong and Konig (2017) 
 
The data show an upward trend in InsurTech firms in Malaysia from 2017 to 2021, with a 

proportional increase of InsurTechs in the FinTech ecosystem for the same period. BNM 

aspired to reach a 75% life insurance penetration rate by 2020 and has initiated many efforts 

to provide low-income groups with basic insurance coverage (BNM, 2011). However, the goal 

has not been reached. In 2022, the life insurance and family takaful penetration rate stood at 

54%. This figure indicates a lack of financial inclusion despite the authorities’ ongoing efforts 

to provide insurance coverage for all groups, including low-income classes. Ensuring financial 

inclusion via increased uptake of life insurance is one of the main initiatives in making the 

system financially inclusive and secure enough to protect the population. Although BNM has 

achieved success, to some extent, through various initiatives and measures, reaching the 

specified targets within the allocated time takes considerable effort. This situation confirms 

the necessity for continuing innovation, regulatory support and custom-made solutions to 

close the insurance gap, especially in those areas where the need is greatest.  
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As Malaysia entered into 2024, one of the most anticipated roles for the InsurTech sector was 

the reinvention of the insurance industry, which will provide renewed drive and require 

greater support from the government and regulatory bodies. BNM’s new digital insurance 

licensing system, released in the first half of 2024, will help eliminate insurance coverage gaps 

associated with limited coverage and underinsurance problems. This framework signifies a 

concerted effort to improve financial protection for individuals and families, focusing, in 

particular, on the challenges of integrating the bottom 40% income group (B40) into the 

insurance fold and catering to millennials’ preferences for simpler, more relevant insurance 

products. BNM will need to do much more than act as a regulatory body; it should also seek 

to stimulate competition by fast liberalisation or approval of product types and reduction in 

the time InsurTech businesses spend in the testing period. I-money, FatBurry, Policy Streets 

and Katsana are Malaysian InsurTech start-ups. According to CB-Insight, the total capital 

raised by insurance technology start-ups in the first quarter of 2016 exceeded $1 billion (CB 

Insights, 2021). 

 

1.3 The Research Problem 

1.3.1 Inconsistent General Insurance Premiums, General Insurance Growth and 

Growth in InsurTech Companies in Malaysia 

Recognising the relationship between advances in technology, consumer confidence and the 

development of the insurance industry in Malaysia, scholars argue that FinTech and InsurTech 

in Malaysia are disruptive (Frost & Sulivan, 2019). PricewaterhouseCoopers (PwC, 2017) has 

reported that only 27% of consumers trust their insurance providers. A similar percentage 

(28%) of insurance CEOs believe that technology will completely reshape competition in the 

industry; 58% believe that it will have a significant impact. According to PwC (2017), most 

consumers and insurance CEOs think that the insurance industry will be significantly affected 

by FinTechs.  

 

In 2024, CB Insights reported that $4.5 billion had been invested in InsurTech globally in 2023. 

The insurance industry is a difficult market to gain entry into because of regulatory and capital 

hurdles. Initially, InsurTech start-ups had to partner with incumbent insurers. Though this is 
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still true, most established insurers conduct incubator, venture capital, or some type of start-

up programmes to facilitate and encourage InsurTech to work with them (Tunstead, 2018). 

A study by PwC (2017) found a lower return on investment (ROI) in the insurance industry 

compared with the financial industry. Cappiello (2018) claims that the insurance industry 

would provide a profitable ROI through technological investment. Through digital interaction 

with customers, companies have obtained, accumulated and managed a great deal of data 

relating to their customers. Cappiello (2018) argues that technology endowment has the 

potential to create a system that can boost the insurance industry. This perception is especially 

important considering the contradictory revelations of PwC. Laskowski (2013) argues that 

technology gives insurers the ability to evaluate their clients’ demands, position products and 

services to appeal to individuals and corporations, help with underwriting decisions, and 

minimise insurance fraud. 

 

Innovations boost operations by using artificial intelligence (AI) to improve efficiency. These 

systems automate current underwriting and claim processes for customers (Klapkiv & Klapkiv, 

2017). Investing in projects related to InsurTech can provide insurers with an opportunity to 

expand their products and services, grow their customer base and exploit their analytical 

abilities (PwC, 2017). According to Eling and Lehmann (2018), new technologies could be 

automated, standardised and improved, particularly in relation to the effectiveness and 

efficiency of supply chains (e.g., e-commerce sales and digital claims submission). Cappiello 

(2020) suggests that new technologies have transformed how insurers and clients interact, 

opening up new opportunities for improvement. 

 

The total general insurance premium growth in Malaysia from 2008 to 2019 does not support 

the PwC’s (2017) findings or those of scholars (Cappiello, 2020; Eling & Lehmann, 2018; Ismail, 

2019). Most InsurTech investments are concentrated in the health and motor segments, fields 

that supposedly support the growth in general insurance premiums (Cappiello, 2020). 

However, the increase in InsurTech companies in Malaysia has not expanded total general 

insurance premiums or the growth of general insurance premiums in the nation from 2008 to 

2019. 
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Figure 1.6:Total general insurance premiums, percentage growth and InsurTech companies 

in Malaysia, 2008 to 2019 
Source: ISM Insurance Service Malaysia Berhad, BNM website and InsurTech Malaysia. 
 
Figure 1.6 shows the continuous decline in the percentage growth of general insurance 

premiums in Malaysia since 2010. This decline in premiums is notable because the number of 

InsurTech companies started developing in 2013. In short, the figures suggest that 

technological innovation in the insurance industry as a result of the growth in InsurTech 

companies has not led to consistent growth in general insurance premiums. Naylor (2017) 

questions whether InsurTech innovators pose a threat to challenger companies because of 

‘digital disruption’. As Cappiello (2020) argues, the evidence suggests that InsurTech start-ups 

do not pose an imminent competitive threat to incumbent insurers. In fact, the author 

provides evidence that insurance companies offer different types of services and engage in 

cooperative relationships with InsurTech start-ups to innovate the entire value chain. 

Cappiello has also highlighted the co-integration between InsurTech companies and insurers, 

noting that such relationships are often synergic rather than competitive. However, Ari et al. 

(2020) rejects Cappiello’s (2020) claims. Though Cappiello argues that insurers should take on 

additional business, Ari et al. (2020) recommend that insurers engaged in digital business 

examine how digital invaders excel in four areas of new business development (i.e., customer 

acquisition, data analysis, state-of-the-art technology, and talent), so they know how to scale 

up their new business. 

2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019
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1.3.2 Continued Growth in Number of People Employed in the Finance and 

Insurance Industries 

Studying insurance companies in Zimbabwe, Mazviona et al. (2017) find that the expense ratio, 

claims ratio and company size negatively affect an insurance company’s performance. In 

contrast, leverage and liquidity positively affect company performance. The authors propose 

that insurance companies implement cost-cutting mechanisms, such as automated systems, 

to mitigate operational expenses. 

 

The insurance industry is considered a Knowledge Intensive Service (KIS) (Hertog et al., 1995; 

Windrum & Tomlinson, 1999). According to Antonelli (1998), the relationship between new 

information and communication technologies (ICTs) and inter-enterprise KIS has come into 

focus. There is a need for better technology and a structured approach to cost management 

in the insurance industry. By leveraging technology, firms can reduce the time between 

product conception, production and delivery with fewer workers. Using robots and 

automation rather than human beings who work for wages and benefits greatly reduces a 

firm’s costs (Wilburn & Wilburn, 2018). Cline et al. (2016, p. 2) argue:- 

 

In the next 15 years, it is likely that 45 percent, and maybe up to 75 percent of 

existing offshore jobs in the financial services sector, will be performed by robots, 

or more precisely, robotics process automation (RPA). That should translate into 

enormous costs savings of up to 75 percent for firms that get on board. Success 

in today’s … financial markets require unprecedented levels of speed, accuracy, 

and cost-efficiency beyond what a human workforce can provide. 

 

Lamberton et al. (2017) claim that RPA will decrease manual operations costs by between 25% 

to 50% or more. While working more efficiently, RPA also improves service and compliance 

and usually reaches an ROI in less than one year. Adam and Dan (2016) reveal that the 

insurance business has automated 10 processes between 2014 and 2015. These innovations 

have cut the processing time (e.g., reduce the time needed to complete one process by over 

90%). The innovations also enable around-the-clock work with multi-skilled robots processing 

products 24 hours a day, seven days a week. 
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Figure 1.7: The number of people employed in finance and insurance industries versus 

InsurTech players in Malaysia, 2015 to 2019 
Source: Department of Statistics Malaysia (DOSM) and FinTech Malaysia. 
 

However, data from the Department of Statistics Malaysia shows an increase in the number 

of people employed in the finance and insurance industry over a five-year period, paralleling 

the growing number of InsurTech players in Malaysia (see Figure 1.7). From 2015 to 2019, 

there was significant growth in the number of employees in the finance and insurance industry 

(26,000 staff), with the highest number of workers in 2017 (11,000). These figures differ from 

those given by Lamberton et al. (2017) and Adam and Dan (2016). Those authors claim that 

an increase in technology will result in a decrease in the number of manual workers. Micheal 

et al. (2016) argue that today’s technologies could automate 45% of the activities people are 

paid to perform and approximately 60% of all occupations could see 30% or more of their 

constituent activities automated using technology. However, the data shows a continuous 

increase in the numbers of people employed in Malaysia’s finance and insurance industries. 

In sum, the growth in InsurTech players in Malaysia has not contributed to automation. 

 

1.3.3 Technology Does Not Facilitate the Growth of the Insurance Industry 

The Covid-19 pandemic sped up previous trends in the insurance industry, with firms 

embracing technology and seeking additional ways to innovate (Mayer Brown, 2020). As 

Mayer Brown (2020) notes, in creating prospects, the pandemic presents a hindrance for 

InsurTech companies, investors and regular insurers. The opportunities include 

personalisation, buying and claims management, collaboration with InsurTech companies, 
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technology transactions and collaboration with other industries. The challenges associated 

with the pandemic include insurance regulation, venture capital investment and contingent 

payment structures. The Covid-19 pandemic accelerated existing trends in the insurance 

industry to advance technology and innovation in other ways (Mayer Brown, 2020). Among 

the limitations presented by the Covid-19 pandemic, inefficiency of insolvency adjustments 

not attuned to the market is a limitation. In the current cultural climate, customers depend 

more on online channels. Insurance carriers in tune with online products and services have 

not only been able to concentrate on existing policyholders stuck at home (and potential new 

customers), but have also been able to assist worried clients, anxious and concerned about 

their coverage in the middle of a pandemic. Even if the Covid-19 pandemic is largely over, 

customers may have become used to the new standard, where online channel transactions 

are completed much faster, just like those offered on digital platforms. Insurance providers 

who are adept at enhancing digital platforms and customising products to individual 

customers’ situation have a better chance of realising greater financial gain (Mayer Brown, 

2020). 

 

The recent start-up of InsurTech companies in the market will increase technology adoption 

in the insurance sector. The fast-paced development of InsurTech and FinTech, has not only 

led to a change in the working of the insurance industry but also to the performance of the 

relevant authorities’ supervision of the financial sector (Chatzara, 2020). Investigating FinTech 

and InsurTech, the OECD (2017) outlines criteria for assessing the impact of these digital 

financial instruments on the global financial system: These new digital financial instruments 

alter the global financial system. That identifies the positive and negative sides of innovation, 

framework gaps and problems and competition among financial institutions and end 

consumers. According to the OECD (2017), the emergence of FinTech was one of the most 

remarkable changes in the market in the last decade. Firms that have become successful in 

this area have traditionally been credit institutions; alternative trade finance solutions, such 

as supply-chain financing, have appeared more recently. When interviewed for the Edge (1 

June, 2020), Lee Yen Ming, CEO of Policy Street, stated:  
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I don’t think it will take many years before we see Malaysia’s first digital insurer 

because there are already a few players in the more developed countries. It will 

eventually make its way to our country, just like digital banks. It is a matter of when, 

and not if, it will happen. 

 

The Covid-19 pandemic influenced the use of financial technology. As things become more 

‘normal’, there will be fewer face-to-face interactions. The use of fiat money will also be 

reduced. Fu and Mishra (2020) found an increase, between 24% to 32%, in the number of 

individuals downloading financial mobile applications during the pandemic. The authors used 

mobile application data from 74 countries to determine the effects of the Covid-19 pandemic 

on the adoption of digital finance and FinTech, as proxied by mobile application downloads in 

the finance category. The authors found that the Covid-19 pandemic, and the ensuing 

governmental lockdowns at the time were the main causes of the statistical and economic 

increases in mobile app downloads. The authors consider these outcomes in terms of absolute, 

relative and per capita app downloads. 

 

Collaboration between telecommunication companies and insurance firms helped establish a 

robust financial stream and enhance consumer experiences through the provision of 

insurance services (Shashwat et al., 2020). Those authors claim that customer demand for 

voice, data and digital platforms to manage their requirements has increased. By developing 

new business models with digital platform providers, expanding their reach and delivering 

value to this group of consumers, insurers have a unique opportunity to capitalise on this shift. 

 

The insurance industry is required to use e-payments in their daily transactions. The need for 

e-cash transactions was even greater during the pandemic as people were confined to their 

home (Sudha et al., 2020). Today, online shopping is widely used, and digital transactions are 

increasing. Data from BNM show an increase in electronic payments for the first six months 

of 2020 (see Figure 1.8). However, the insurance industry in Malaysia recorded a decline in 

growth during the pandemic. For the first six months of 2020, general insurance companies in 

Malaysia grew only 1.40% and life insurance purchases declined by 12.60%. In contrast, during 

the pandemic, from May to June 2020, online transactions for E-Money increased by 29.41%, 

and FunPlus Phoenix (FPX) transactions increased by 16.26%. Significantly, Malaysia’s general 
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and life insurance premiums recorded a reduction in the first six months of the Covid-19 

period despite an increase in payment transactions. This finding shows that new payment 

technologies did not contribute to growth in the insurance industry during the initial Covid-19 

outbreak.  

 

 
Figure 1.8: Electronic payment and insurance premium growth (general & life) in Malaysia, 

December 2019 to June 2020 
Source: BNM, General Insurance Association and Life Insurance Association  
 

1.4 Research Objectives 

The objectives of this study are:- 

(1) To identify the factors that influence firm performance and the financial sustainability 

of insurance companies and takaful operators in Malaysia from 2008 to 2021. 

(2) To evaluate the relationship between the development of InsurTech companies and 

firm performance and the financial sustainability of insurance companies and takaful 

operators in Malaysia. 

(3) To investigate whether InsurTech and insurance characteristics affect firm 

performance and the financial sustainability of insurance companies and takaful 

operators in Malaysia. 

(4) To investigate whether InsurTech and government intervention affect firm 

performance and the financial sustainability of insurance companies and takaful 

operators in Malaysia. 
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(5) To investigate the impact of InsurTech and the Covid-19 pandemic on firm 

performance and the financial sustainability of insurance companies and takaful 

operators in Malaysia. 

 

1.5 Research Questions  

This study comprehensively reviews the literature and industry practices in relation to 

InsurTech and insurance companies’ performance in Malaysia. We ask: “Will InsurTech enable 

Malaysian insurance companies and takaful operators to remain profitable and financially 

sustainable? How does InsurTech influence Malaysian insurance companies’ characteristics 

and ownership in the context of profitability?” 

 

This study addresses five key questions: 

(1) What factors influence firm performance and the financial sustainability of insurance 

companies and takaful operators in Malaysia from 2008 to 2021? 

(2) Is there a relationship between the development of InsurTech companies and firm 

performance and the financial sustainability of insurance companies and takaful 

operators in Malaysia? 

(3) Can InsurTech and insurance characteristics affect firm performance and the financial 

sustainability of insurance companies and takaful operators in Malaysia? 

(4) Does InsurTech and government intervention affect firm performance and the 

financial sustainability of insurance companies and takaful operators in Malaysia? 

(5) What is the impact of InsurTech and the Covid-19 pandemic on firm performance and 

the financial sustainability of insurance companies and takaful operators in Malaysia? 

 

1.6 Research Methods and Data Collection 

1.6.1 Research Methods  

This study uses a research framework adopted from quantitative sustainability indicators and 

underlying financial ratios from the farming industry (Zorn et al., 2018). Panel data are used 

to examine the relationships between InsurTech, internal factors, and microeconomic shocks 

to answer research questions (1) to (5). To answer research question (1), we use a random 

effects/fixed effects (RE/FE) regression model based on Phan et al.’s (2020) study. 
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A two-stage systems Generalised Method of Moments (GMM) model (Hwang & Sun, 2018) is 

used to answer research questions (2), (3), (4) and (5). We use panel data and the models of 

Phan et al. (2020) and Serge et al. (2019) to investigate the effect of InsurTech, firm 

characteristics, government interventions, and the Covid-19 pandemic on firm performance 

and the financial sustainability of insurance companies and takaful operators in Malaysia. 

 

1.6.2 Data Collection 

The data used in this study are from registered insurance companies in Malaysia from 2008 to 

2021. The yearly data started in 2008 when the FinTech industry gained popularity (PwC, 2017). 

The sample period is eventful and covers major financial issues, economic downturns and the 

Covid-19 pandemic. The study of InsurTech’s impact on various economic conditions and the 

Covid-19 period up to the financial year 2021 will provide intriguing information about the 

functioning of these companies in difficult situations. 

 

1.7 Study Structure 

Figure 1.9 illustrates the structure of the current study. Chapter 2 discusses the theory behind 

the study and surveys earlier research on the performance and financial sustainability of firms 

in the insurance industry. Chapter 3 explains the methods used to collect and analyse the data. 

Chapter 4 presents the empirical research findings. The fifth and final chapter describes the 

practical implications of the study’s results for the insurance industry, policymakers, and the 

Malaysian government. This chapter also identifies the study’s limitations and offers some 

ideas for future research. 

 
Figure 1.9: The study’s research structure 
Source: Author’s compiling  
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Chapter 2 

Literature Review 

 

This chapter discusses the literature on technological innovation, disruption in technology, 

operational capabilities and the use of technology in the insurance industry. The discussion 

establishes the theoretical and empirical foundation for the study. 

 

2.1 Theoretical Underpinning 

Although researchers have identified innovation as a critical factor in attaining an edge over 

competitors in an intensely volatile environment (Neely & Hii, 1998), technological advances 

can contribute to economic growth only if broadly disseminated and used (Hall & Khan, 2003). 

The adoption of innovations in IT has been studied for 40 years, a fact that demonstrates the 

topic’s significance (Sahin, 2006). Innovations produce ideals that are often embodied in novel 

approaches to tasks, products, and procedures that enhance an organisation’s profitability 

and competitiveness. 

 

Despite the proven benefits of technological innovation, organisations that innovate 

encounter numerous impediments (both in the organisation) (OECD, 1992). Internal hurdles 

include restrictive organisational cultures, structures and processes, structured and formal 

communication approaches, conformity, conservatism, a lack of vision and motivation, a fear 

of change, and a risk-averse mindset. External constraints include inadequate infrastructure, 

flaws in education and training structures and ineffective regulations. 

 

2.1.1 The Diffusion of Innovation Theory  

Rogers’ (2003) Diffusion of Innovation Theory (DOI) explores how new technologies, processes, 

products, or services gradually become widespread in their market. As Bain (1964), Rogers 

(2003) and Stoneman (2002) have shown, the spread of technologies follows an S-shaped 

curve over time. This curve categorises adopters into early adopters, the majority who follow, 

late adopters and, often, a significant portion of non-adopters. Despite the clear benefits of 

innovations, they often take years to reach market saturation, posing the question: “If an 
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innovation is superior, why is it not embraced immediately?”. The delay is a central issue in 

studies focusing on the spread of innovations (Koellinger, 2006). 

 

Innovation diffusion involves using digital technologies to enable access to information at all 

levels. The pace of technological developments in the field is often influenced by computer 

systems and telecommunications data (Anderson, 1990; Umrao et al., 2015). Innovation refers 

to the systematic process of creating and promoting revolutionary products and services with 

the aim of being accepted and used by customers (McKinsey & Co., 2022). Innovation is a 

cyclic process that starts with recognising a new market or service opportunity for a product 

or approach that involves technology, followed by the development, production and 

marketing to make a profit (Taylor, 2017). King et al. (1994) define innovation as the 

transformation of ideas into practical applications. 

 

The evolution of IT has been a continuous innovation process (Laudon, 1985) moving through 

three interconnected stages: invention, dissemination, and innovation (Dosi, 1988; King et al., 

1994; Mansfield, 1968). According to King et al. (1994), an invention is a new idea or product 

that does not have any economic value; innovation is what transforms inventions into 

practical, implementable versions. Rogers (1995) defines innovation as something new—an 

idea, behaviour or object—that is perceived as novel by the user or the user’s community. 

Diffusion refers to the ability to develop and/or use an innovation, as well as its practical 

application (King et al., 1994). As illustrated in Rogers’ model, diffusion involves four elements: 

the product, the medium, the time that it reaches people, and the targeted social system 

participants (see Figure 2.1). Rogers (2003) defines adoption as the deliberate choice to 

completely implement an innovation as the optimal course of action. In contrast, rejection is 

the deliberate refusal to embrace an innovation. 

 

Rogers (1995) defines the diffusion of innovation as the activity by which a novel idea or a 

technological innovation is communicated to the members of the community through various 

media channels and covers a specific period of time. Since its inception, DOI has been the most 

widely used innovation adoption model (see Rogers, 2003). The DOI hypothesis has been used 

extensively across numerous fields; political science, public health, communication, 
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economics, history and education. The DOI theory has also been widely used as a theoretical 

framework to explain technology dissemination and adoption (Dooley, 1999; Stuart, 2000). 

 
Figure 2.1: The diffusion process 
Source: Rogers (2003) 
 

As the greatest part of the diffusion study focuses on technological innovation, Rogers (2003) 

often uses the terms “technology” and “innovation” interchangeably. According to Rogers 

(2003), technology provides the design for instrumental action that reduces the ambiguity 

associated with the relationship between the cause and effect involved in attaining the 

intended result. Two components comprising technology are hardware and software. Rogers 

(2003) defines hardware as the equipment or devices that represent technology in a material, 

indeed, physical shape. In contrast, software is the information base of a tool. According to 

Rogers (2003), an individual’s acceptance of an innovation is determined by five 

characteristics of the innovation: relative advantage, compatibility, complexity, trialability, 

and observability. In contrast to complexity, which exerts a detrimental influence, the rate of 

innovation adoption is positively impacted by the other four characteristics. 

 

The precise meaning of innovation can vary considerably based on context. According to Neely 

and Hii (1998), social, political, and technological innovation or change has accelerated since 

the 1990s. Given this context, it is difficult to construct a theory of innovation, given that the 

notion of change remains incomprehensible. Product innovation, process innovation and 

organisational innovation are three common types of innovation. Product innovation is 
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defined as the process of introducing a novel or enhanced product, equipment or service to 

the market (Neely & Hii, 1998). Process innovation involves the implementation of novel or 

enhanced methods of production or distribution as well as the introduction of an unparalleled 

social service model. Process innovation may be stimulated by product innovation. 

Organisational innovation has the potential to improve the use of human resources, a critical 

factor in the commercialisation of concepts (Neely & Hii, 1998). 

 

2.1.2 The Disruptive Innovation Theory 

Disruptive innovation involves the introduction of new technology or new start-ups that want 

to change an industry from the status quo and upset the industry’s competitive dynamics. 

Former successful incumbents that run into difficulties or go out of business are often referred 

to as disrupted (Christensen et al., 2016). Christensen et al. (2016, p.2) summarise the process 

succinctly:  

 

Disruption is the process through which a company with fewer resources 

effectively challenges existing incumbent businesses. In particular, because 

incumbents prioritise enhancing their products and services for their most 

demanding (and typically most profitable) clients, they exceed the expectations of 

some sectors while ignoring the needs of others. Disruptive entrants begin by 

successfully targeting those underserved niches, establishing a footing by 

providing more appropriate functionality—often at a lower price. Incumbents 

pursuing increased profitability in more lucrative niches are less likely to respond 

strongly. Entrants then migrate upmarket, meeting the performance 

requirements of incumbents’ mainstream customers while retaining the benefits 

that fueled their early success. When large numbers of mainstream customers 

begin to adopt the newcomers’ offerings, disruption has occurred.  

 

Disruptive innovation not only involves entrants displacing or simply substituting for 

incumbents but also the entrants may target market niches and, if they are successful, they 

radically reshape the market’s structure.  
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Once reluctant to embrace new technology trends, the global insurance industry is now on 

the verge of a great technologically-driven disruptive transition (Naylor, 2017). Since 

insurance is explicitly about data analysis, the sector is expected to undergo more disruption 

than other sectors as the convergence of disruptive breakthroughs influences data analytics 

more than for any other sector. Insurance is fundamentally about risk pricing and risk selection. 

Big data, the Internet of Things (IoT), and wireless mobility will significantly transform insurers’ 

use of risk data, including their interactions with clients, pricing and risk assessment. Despite 

the insurance industry’s historical openness to technology, this perception has yet to prove 

true regarding IT transformation. Although the IT landscape has undergone significant 

changes in the past decade, this sector has concentrated primarily on maintaining operational 

continuity during the 2008 GFC and subsequent regulatory reforms. Investigating the reasons 

behind insurers’ technological lag, IBM (2006) notes that insurers prefer to focus on product 

and process optimisation and embrace incremental change as if it were an innovation. 

Insurers who maintain a passive attitude toward technology will be unable to survive the 

coming disruption, since external disruptors or technological leaders’ cost advantages will 

completely obliterate laggards’ cost bases. Christensen (1997) claims that new resources 

included in well-established procedures and values do not make a corporation change-capable. 

 

According to Brynjolfsson (2011), the top one-third of firms with data-driven decision-making 

were, on average, 5-6% more productive in 2010. The gaps are expected to increase yearly. 

Rangasamy et al. (2023) report a productivity increase in 2022 of 1.5% in the European Union, 

the UK and the US and a 4-5% increase in India as a result of the adoption of data-driven 

decision-making. Ring et al. (2016) state that the revenue growth rate of the top 25% of 

insurance digital adopters in 2015 was twice that of the remaining 75%; they maintain a 26% 

expense ratio, compared with a 32% expense ratio for the remaining 75%. The authors argue 

that automating the top 20 insurance processes will save between 30% and 50% on human 

service costs. These cost savings goals can be achieved within five years (2016 to 2020) which 

will lead to the elimination of the non-adopters. In 2022, InsurTech set forth a roadmap for 

implementation and identified a 25% reduction in the delivery cost base (Irlbeck et al., 2022). 

The insurance business is being impacted by external disruptors, as evidenced by a significant 

increase in investments in insurance-related start-ups. In 2015, there was US$2.6 billion 

invested, compared with only US$135 million in 2010. At the end of 2016, over 1,300 
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InsurTech start-ups had attempted to disrupt the business. This number will rapidly increase 

as potential disruptors see the sector as highly susceptible to disruption (Ring et al., 2016).  

 

The insurance industry is one of the most vulnerable industries. Furthermore, the industry is 

ranked low in trustworthiness; Naylor (2017) notes that insurance companies are rated lower 

than banks in terms of perceived trustworthiness. This is a surprising finding given the public’s 

distrust towards the banking sector following the GFC. According to Ring et al. (2016), the 

standard insurance product introduces six “insurance disconnect points” during the 

customer’s purchasing process; each disconnect point is associated with a distinct set of 

reasons that prospective consumers fail to be converted into loyal clients (see Figure 2.2). 

 

 
Figure 2.2: Insurance disconnect points with potential clients 
Source: Ring et al. (2016) 
 
IT-related developments have enabled firms to develop client groups with similar risk profiles, 

aggregate using web-based software (Naylor, 2017). Though current products are not clearly 

defined, many consumers still fall outside the definitions, leaving them without coverage or 

feeling alienated from the product, making it more difficult for insurance companies to 

advertise their products. Through the use of deep social data and web search algorithms, 

specialist firms can find these disparate clients and sell them collectively to insurers looking 

for that specific risk profile. Additionally, clients can construct their risks using the same 

software and purchase insurance in bulk from insurers. The insurer can subsequently develop 

a tailored marketing plan and identify further sales prospects.  
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However, it remains to be seen whether customers will embrace this new technology. 

Technology users are rapidly adopting features such as adaptive speed control, Siri and Google 

Assistant, programming front-desk telephones and online purchasing. With the growth of 

technology, the insurance industry will inevitably transform from a seller’s market into a 

buyer’s market; the consumer will have the power to drive this shift (Naylor, 2017). At present, 

insurers do not treat consumers as customers who hold all the power. Though insurance 

clients have historically been passive in markets with established insurance industries, 

accepting substandard services and a reluctance to switch providers because of perceived 

difficulty in doing so, a new generation of clients is increasing restlessness and seeking options 

as barriers to switching providers reduce. As Camgemimi and Efma (2016) demonstrate, 

Generation Y and younger are different from, and more demanding than, baby boomers, 

suggesting that insurers need to adapt. They discover that client expectations are increasing 

faster than insurers’ capacity to provide an innovative answer. Customers’ negative 

experiences with insurance providers have conditioned them to be receptive of external 

disruptors. 

 

Technological advances facilitate the activation of new delivery systems. As a result, new 

distribution channels have been developed in response to the specific combinations of 

services offered and consumer segments served. These distribution channels represent a 

substantial improvement in delivery methods that, in the past, were inextricably linked to 

physical support (Stepanek & Urban, 2017). The operational efficiency and efficacy of the 

entire corporate delivery system are enhanced by the automation and outsourcing of certain 

production distribution processes and readily standardised services as a result of the use of 

digitised procedures. In addition to promoting structural rationalisation and cost reductions 

in the distribution network, technological channels enhance service quality by enabling the 

fulfilment of customer needs as close to the point of expression as feasible. This includes 

performance speed and precision. Digitisation can create new competitive and marketing 

opportunities by facilitating distant engagement with the user. Nevertheless, if it is not 

implemented interactively, digitisation leads to progressive depersonalisation of the insurer-

customer relationship because it is facilitated by increased automation. This is particularly true 

because of insurance service’s intangible nature that can be qualitatively assessed only at the 

time of use.  
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The constituent aspects of the service delivery system have a major impact on clients’ level of 

satisfaction. This can be interpreted as the result of a number of factors, including the 

relationship’s transparency and cost-effectiveness, the level of expertise of the intermediary 

employee who manufactures and distributes at the same time, the simplicity of the availability, 

the ease of satisfaction and a decrease in material errors and time frames (Cappiello, 2020; 

Kotler & Keller, 2001; Meidan, 1996; Normann, 1991). Technological innovation undoubtedly 

can improve many of these attributes; it is also capable, particularly for less complex products, 

of increasing the frequency of client encounters, thus enhancing customer loyalty (Saldanha 

& Staehle, 2021). However, the dispersion of touch points caused by the emergence of direct 

online platforms and a client’s financial and social development, increases the latter’s mobility 

while rendering it difficult to build a mutually beneficial relationship. Furthermore, 

depersonalisation of the connection can damage consumer loyalty because quality 

judgements are increasingly based on technological and economic factors rather than 

emotional elements (Reicheld, 1996; Schwarz et al., 2014). A lack of firsthand interaction with 

a customer is an undeniable negative aspect that should not be neglected. As a result, effort 

is required to strike a balance between the need for a personalised relationship with clients 

and the benefits of automation; this goal can be met by pursuing a significant uniformity of 

vital services that must be supported by an expanding specialisation of the company-client 

interaction. 

 

2.1.3 The Theory of Operational Capabilities  

A firm’s operational proficiency can be refined over time and with experience. By investing in 

e-business technology early, developers can obtain a competitive advantage by having more 

experience and longer-lasting operational ability. The evolution of the impact of e-business 

technology competency refers to a firm’s ability to use web-based technologies to 

communicate with suppliers and customers, both inside and outside the company (Devaraj et 

al., 2007; Sanders, 2007; Teo & Ranganathan, 2004), a definition that draws on the IT-enabled 

organisational capabilities perspective (Benitez et al., 2017; Benitez & Walczuch, 2012; 

Braojos-Gomez et al., 2015; Chen et al., 2015); the operational capabilities-based theory 

(Benitez et al., 2015; Peng et al., 2008); and the firm’s hierarchy of capabilities literature (Rai 

et al., 2006). Operational competence refers to an organisation’s ability to use its range of 

operational abilities (Setia & Patel, 2013; Wu et al., 2010). Tatikonda et al.’s (2013) study 
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concentrated on a portfolio of operational factors, such as employee productivity, operational 

talent management, operational excellence, and gross margin to define operational 

competence. A firm’s gross margin reflects its capacity to control or anticipate appropriate 

product margins. Employee productivity refers to an organisation’s capacity to encourage its 

staff members to achieve greater levels of individual performance (Pan et al., 2015). 

Operational talent management refers to an organisation’s ability to hire (source, attract and 

choose), train, and retain operational employees (Benitez et al., 2013, 2015). 

 

E-business technology can promote operational competence by improving gross margins, 

employee productivity, talent management, and operational excellence. Implementing e-

business technology can enhance a company’s capacity to control and effectively optimise 

product margins for increased profitability. Using web-based technology enables a company 

to efficiently share precise, up-to-date information regarding product costs and demand with 

suppliers and customers, resulting in improved management of product margins (Devaraj et 

al., 2007; Sanders, 2007). Furthermore, using e-business technology can enhance staff 

productivity (Banker et al., 2016). Workers can obtain and distribute a broader range of varied 

knowledge, such as information on the production process or other colleagues. They can also 

acquire skills to perform several tasks using the company’s online communication networks, 

such as email and Intranet (Aral et al., 2012; Bock et al., 2005). Tatikonda et al. (2013) identify 

ways in which operational competence can affect business benefits and profitability. For 

example, achieving high gross margin capability provides a reliable predictor of a positive 

impact on firm profitability. Enhanced employee productivity and firm proficiency in recruiting, 

onboarding, developing and retaining operational personnel result in cost reductions and 

revenue growth, leading to increased business advantage and financial viability (Ahmad & 

Schroeder, 2003; Stahl et al., 2012). 

 

E-business technology enables better supervision of employees. Through technologies, 

companies gain market information that can be used in the recruitment and integration of 

better professionals. For example, the Spanish fashion enterprise, Cortefiel, uses social media 

channels such as LinkedIn, Facebook and Twitter, to recruit individuals who share the 

company’s strategic talent requirements (Benitez et al., 2013). Online tools are used to 

support the company’s aim of allowing its workers to have flexible work schedules and to 
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provide them with timely feedback on performance and career development. A result of using 

such tools is that the organisation retains its talent (Benitez et al., 2015). Using web-based 

business applications, most of which are operational modules in the enterprise resource 

planning (ERP) system, operational routines are simplified and agility in getting products into 

the market is enhanced, leading to operational excellence (Law & Ngai, 2007). 

 

The widespread availability of commoditised e-commerce technology has made it affordable 

for most firms. Investing further in e-business technology can decrease a firm’s operational 

marginal returns (Aral et al., 2012). Consequently, companies that follow others’ lead can 

acquire knowledge and resources to invest in and develop their e-business technology abilities. 

This process transforms e-business technology into a capability that can be replicated by 

others, reducing its impact on operational effectiveness as time passes (Plant, 2013). 

 

Benitez et al. (2017) demonstrate that benefits-based technologies have a positive impact on 

operational competence. Benitez et al. (2017) investigate various operational characteristics 

essential for operational competency, including operational excellence, operational talent 

management, staff productivity and gross margin. The authors provide a sample of the diverse 

operational abilities that a modern organisation may require to achieve long-term success 

(Tatikonda et al., 2013). Contemporary firms use web-based technology to interchange 

precise, rapid information on product cost and demand with downstream customers and 

upstream suppliers in real-time, thereby enhancing gross margin management. 

 

E-business technology has a number of other benefits. It allows a contemporary firm to: (1) 

gather and exchange information with the market to attract and retain highly skilled 

operational staff; (2) introduce scheduling and workplace flexibility initiatives to retain 

operational staff; and (3) offer accurate information on goal achievement, performance 

evaluation and career development to foster the growth and retention of operational staff. 

Ultimately, e-business technology facilitates the enhancement of operational routine 

execution and results in heightened agility in manufacturing and supplying things to markets. 

However, the positive impact of e-business technology on operational efficiency decreases 

over time and eventually becomes insignificant. This conclusion suggests that businesses can 

imitate their competitors’ IT investments and gradually develop their own e-business 
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technology capabilities. As a result, e-business technology becomes a common tool that 

allows operational competence. Organisations that achieve operational progress solely 

through e-business technology are the early investors/developers of e-business technology. 

 

According to KPMG International Limited (KPMG, 2019), in the new insurance system, 

insurance businesses will leverage technology to improve operational skills and efficiency. 

These advances will enable insurance businesses to meet their complex business needs, 

increase their competitiveness, and operate more efficiently. As the insurance business adapts 

to the new internet scenario, insurance products for the internet environment continue to 

innovate iteratively, progressing from basic products like return shipping insurance to more 

diverse, complicated products. Among these products, those with more significant scenario 

fragmentation, increased client involvement, stricter time constraints, and greater sales 

volatility between business peaks and valleys place exceptionally high demands on insurance 

companies’ operational abilities. Insurance businesses’ operational capacity has been 

significantly enhanced in five areas (discussed below) with the assistance of developing 

technology such as cloud computing and big data (see Figure 2.3). 

 

More flexible resource allocation: Over the years, insurance companies’ main operational 

systems have been designed to operate with fixed computational resources. These systems 

tend to dynamically expand and retract these computational resources. Because of the rigidity 

and lengthy scaling-up process, these systems are incapable of accommodating the ever-

changing resource requirements of internet services. Insurance companies can promptly 

allocate resources to optimise business processes when confronted with time-sensitive, 

evolving, and fragmented computer resource requirements (KPMG, 2019). 

 

Faster response: Internet services and operations are often more time-sensitive. Insurance 

businesses can ensure prompt and efficient data processing while also fulfilling real-time 

computing needs in many complicated scenarios by combining cloud computing and big data 

technology (KPMG, 2019). 
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Figure 2.3: Insurance companies’ upgraded operational capabilities  
Source: KPMG (2019) 
 

Stronger business capacity: The business support skills of insurance companies are put to the 

test by the high-frequency, low-value, fragmented nature of internet insurance. For example, 

from the realm of e-commerce: on 11 November, 2017, also referred to as “Double 11 Day”, 

Tmall alone processed 325,000 transactions per second and received over 800 million orders. 

Consequently, Tmall’s return shipping insurance provider must be extremely technological. 

Insurers have developed the necessary ability to operate these innovative Internet products 

using contemporary technologies. Using technologies such as cloud computing, big data and 

AI, companies can now provide personalised pricing to specific insured businesses (buyers and 

sellers) and individuals in real-time (KPMG, 2019). 

 

More comprehensive product range: Online insurance products have undergone significant 

transformation, transitioning from basic return shipping insurance to comprehensive 

solutions that encompass a wide range of consumption scenarios, credit guarantees, account 

security, health and catastrophes. Centralised business processes that can manage a variety 

of scenarios, timeframes, resources and product operations have been a challenge for 

insurance firms to achieve. Insurers can enhance their product support, gain technological 
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advantages and adapt to evolving operational requirements by leveraging technologies such 

as blockchain, IoT, AI, big data, and cloud computing (KPMG, 2019). 

 

Smoother workflow: The increasing demands on insurance organisations are a result of 

numerous situations, a wide range of product variations, complex product operations and 

comprehensive risk management across multiple dimensions. Insurance businesses may 

enhance their business processes and meet the increased operational demands of the internet 

by using the robust capabilities of cloud computing and big data analysis and processing 

(KPMG, 2019). 

 

2.2 Technologies in the Insurance Industry  

Recently, insurance companies have invested in larger InsurTechs and digital players along the 

insurance value chain (Catlin et al., 2021). Simultaneously, many InsurTech companies are now 

shifting their focus away from Business-to-Consumer (B2C) and toward collaboration, 

especially Business-to-Business (B2B). Catlin et al. (2021) argue that there will be a reallocation 

of investment toward areas where InsurTech can genuinely add value. However, many 

insurers are still updating their technology stacks and are at an early stage of their digital 

transformation journey, meaning that they are vulnerable to being supplanted by more agile 

competitors. InsurTech companies are already developing solutions, e.g., Slice offers variable 

commercial insurance tailored specifically for house sharing.  

 

As a result of the widespread adoption of these technologies, insurers may face increased 

competition from a new wave of digital attackers, as indicated by the proliferation of 

greenfield insurers created in the last three to five years (Balasubramanian et al., 2021). Trust 

architectures built-in IoT and high-speed mobile networks enable a diverse set of insurance 

value chain actors to securely and publicly communicate data. Such technologies enable 

automation and virtualisation of advanced processes. Though insurers have engaged in 

robotic process automation for many years to streamline procedures, particularly back-office 

operations, future technologies will enable carriers to fundamentally rethink product and 

service design (Krishnakanthan et al., 2021). 
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Catlin et al. (2021) note that the InsurTech threat to established business models is real; digital 

innovation continues to improve the insurance industry, just like it has for all others. For 

existing insurers, InsurTechs are excellent partners to drive digital technology adoption across 

the value chain and determine which propositions can be accepted by some incumbents. 

InsurTech is improving things by streamlining some insurers’ value chains (Catlin et al., 2021). 

Leading insurance companies can create valuable applications in pre-underwriting and 

prospect loss modelling by shifting from the traditional, reactive method of risk assessment 

to machine learning-based (ML-based) pricing models. These models help determine the level 

of risk associated with potential customers. These specialised, analytical models guide 

important risk evaluation decisions throughout the process, allowing the underwriter to focus 

only on a small section of the insurer’s portfolio. Javanmardian et al. (2021) discovered that 

up to 95% of policies can be handled without requiring an underwriter’s involvement using a 

straight-through (STP) approach. 

 

Technological advances are reshaping the insurance industry’s future (Krishnakanthan et al., 

2021). Core technology trends have emerged over the last few years, touching practically 

every business. Thus, insurers and service providers must invest in the competencies 

necessary to manage their collaborations to prepare for this new era of collaboration on both 

sides. Banarjee et al. (2021) reveal that employees sometimes stay stuck and do not manage 

to integrate into new work routines, further highlighting the necessity of providing employees 

with new skills and the confidence for them to apply them. Banarjee et al. (2021) reveal that 

the combined ratio could improve significantly as a result of more accurate underwriting and 

more efficient processes for the first quote and binding, as well as renewals. As large insurance 

companies typically have a diverse set of service providers, they are considering a more 

distributed operating model and multiple locations to mitigate risk associated with individual 

locations (Krishnakanthan et al., 2021). They are also thinking more strategically about where 

true partnerships occur versus what to outsource, from a tactical perspective (Krishnakanthan 

et al., 2021). In contrast, Javanmardian et al. (2021) found that insurers in Europe and North 

America are innovating by completely creating new digital platforms to improve the 

underwriting process. They use complex analytics and third-party data to provide a quote to 

bind the policy in minutes rather than days. Agreeing with Krishnakanthan et al. (2021), 

Balasubramanian et al. (2021) found that insurers are already experimenting with novel 
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methods, including establishing their venture capital arms, acquiring attractive InsurTech 

businesses and forming collaborations with renowned academic institutions. 

 

The rapid advance of digitisation, which is gradually encompassing more and more aspects of 

the insurance value chain, means that greater enhancement of the front end is needed. The 

risks are significant: insurance firms can attain three primary sources of value by improving 

their core IT systems and modifying their business models (Krishnakanthan et al., 2021). 

InsurTech, investors, and insurers are becoming more interested in each other’s services, 

which has led to the creation of new business models. Gupta et al.’s (2021) analysis of 2000 

global companies reveals that digital disruption has significantly influenced the industry. The 

analysis highlights a shift in product delivery focus models, with a greater variety of creative 

solutions available compared with previously. This discovery provides evidence to support 

Catlin et al.’s (2017) claim that the risks posed by InsurTech to current business models are 

real because ongoing digital innovation continues to reshape the future insurance ecosystem. 

In addition, Catlin et al. (2017) discovered that the insurance industry is being infiltrated by 

new technology-savvy companies introducing creative, disruptive, and opportunity-filled 

abilities. Young, tech-savvy populations exhibit reduced levels of brand loyalty and perceive 

financial products and services, such as insurance policies, as interchangeable so long as they 

fulfil their requirements. Traditional insurers leverage the knowledge and expertise gained 

from the FinTech industry to develop effective tactics to counter the challenge posed by 

InsurTech. Insurers that have embraced digital transformation, following the strategies of 

InsurTech companies, are more profitable than their less digitally-focused counterparts and 

are experiencing faster growth. InsurTech companies that prioritise cost reduction rely on 

their digital and streamlined operating techniques as their main selling point. According to 

Catlin et al. (2017), insurance companies strategically engaging in IT see enhanced growth and 

performance. Using data from McKinsey’s Insurance 360° benchmarking survey, Lansing and 

Vogelgesang (2021) demonstrate the favourable business benefit of targeted IT investments. 

 

Krishnakanthan et al. (2019) claim that insurance companies may capture three primary 

sources of value (explained below) in their business strategies when updating their key IT 

systems (see Figure 2.4). 
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Figure 2.4: Median percentage value change for property and casualty insurers1 
Source: Krishnakanthan et al. (2019) 
Note.¹ McKinsey’s Insurance cost benchmark. Median of selected P&C players in the Western European 

peer group, enhanced by insights from client cost benchmarks/expert interviews (2016 year-end 
analysis). 

² “Legacy” refers to old, outdated systems. These systems usually run parallel across different areas. 
Each insurer’s system was classified as either: 1) old but stable and functionally sufficient; 2) legacy 
IT; 3) currently in modernisation/replacement; or 4) recently modernised. Only legacy IT and recently 
modernised were used for the above analyses. 

 

Insurers can reinvent their product innovation process by using flexible, digital production 

systems, that often result in shorter times to market for new products and rate modifications. 

Similarly, an improved front-end user experience and increased support for agency and broker 

sales processes, both critical sales drivers, can be achieved through digitally enhanced 

integration ability. In general, the implementation of faster, more efficient processes, through 

differentiations and improved client experience, result in an increase of 0.5% to 1.0% in P&C 

premiums. Insurers frequently restructure their operations and transform workflow processes 

in response to the disruption created by implementing a new core system, thereby improving 

work organisation. Krishnakanthan et al. (2021) used “The Insurance 360° Benchmark” to 

illustrate that the productivity of players with modern IT systems is considerably higher than 

those with legacy IT systems. For instance, modern businesses generate over 40% of policies 

per full-time employee compared with traditional processing. New IT solutions can 

significantly reduce the cost of IT core systems by operating on commodity hardware instead 

of the mainframe systems that many insurers currently use. IT expense per policy can be 41% 

lower for modern IT players than for legacy IT system players, according to “The Insurance 360° 

Benchmark”, a comprehensive evaluation framework in the insurance industry 
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(Krishnakanthan et al., 2021). However, some participants encounter difficulties in realising 

these potential savings because of a lack of system decommissioning and, in part, 

unnecessarily complex designs and project management issues. Table 2.1 summarises prior 

studies on the influence of technology on the insurance sector. 

 

Table 2.1: The impact of technology on the insurance industry worldwide 
Author(s)/Title 

Publication Objectives Variable Methodology Finding(s) 

Peterson et al. 
(1972) 
 
Spread of 
marketing 
innovations in 
the service 
industry 

The earliest 
adoption of an 
innovation by an 
insurance firm 
examining: 
1. Its past 

performance 
2. Its recent 

performance 
3. Sales growth 
4. Risk propensity 
5. The earliest 

adoption of the 
other two 
insurance 
innovations 

1. Premium 
differential for 
women 

2. Adoption of 
family policy 

3. Date of 
guaranteed 
purchase 
option 

4. Innovation 
index 

5. Insurance in 
force 

6. Stock/mutual 
firm 

7. Sales 
 

Questionnaires 
with a sample 
of 206 of the 
largest 500 life 
insurance 
companies in 
North America 

Larger firms are 
more likely to 
tolerate risk than 
smaller firms or 
adopt 
innovations due 
to declining 
profits or sales. 
 

Pearson (1997) 
 
Towards a 
historical model 
of services 
innovation: The 
case of the 
insurance 
industry, 1700-
1914 

1. To identify the 
factors that 
determine the 
pace and 
timing of 
innovation in  
British financial 
service, the 
insurance 
industry, 1700-
1914. 

2. To examine the 
existing models 
of economic 
innovation 

3. To determine 
the relationship 
between the 
claims and 
cycles of 
innovation in 
the British 
industry 

1. Industrial 
investment 

2. Liquidity 
3. Profitability 
4. Insurance 

innovation 

Literature 
overview 

A possible link 
between 
industrial 
investment, 
liquidity, 
profitability, and 
insurance 
innovation. 
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Author(s)/Title 
Publication Objectives Variable Methodology Finding(s) 

Lado and 
Maydeu-
Olivares (2001) 
 
Exploring the 
link between 
market 
orientation and 
innovation in 
the European 
and American 
insurance 
markets 

1. To determine 
the influence of 
competitive 
environments 
on the 
understanding 
and uses of 
market 
orientation in 
Europe and US 
insurance firms 

2. To determine 
the effects of 
market 
orientation on 
firms’ 
innovativeness 

Market orientation 
Innovation degree 

211 valid 
questionnaires, 
137 from the 
European 
Union and 74 
from the US 

The US leading 
firms have 
invested more 
heavily in 
automation 
network 
segmentation 
and software to 
develop useful 
customer 
information. 

Desyllas and 
Sako (2013) 
 
Profiting from 
business model 
innovation: 
Evidence from 
Pay-As- 
You-Drive auto 
insurance 

Examines how an 
incumbent firm 
profits from 
business model 
innovation 

1. Business 
method patents 

2. Trademarks 
3. Specialised 

complementary 
assets 

4. Competitive 
dynamics and 
the future of 
PAYD insurance 
- Progressive 

Archival 
analysis, 
company 
interviews, and 
analysis of 
Progressive’s 
I.P. portfolio 

Conceptualising 
and 
implementing a 
novel business 
model is not 
sufficient for a 
firm to achieve 
competitive 
advantage and 
above-average 
returns. 

Gasc et al. 
(2014) 
 
Double the 
profits: How 
high-
performance 
insurers can 
create business 
value from 
digital 
transformation 

Recognised the 
value levers that 
digital 
transformation 
may activate on 
both the revenue 
and cost sides and 
linked them to 
operational KPIs 

1. Digital sales 
2. Traditional 

sales lead 
increases 

3. Traditional 
sales cross-
selling 

4. Traditional 
sales 

5. Conversion and 
new company 
offerings 

Digital value 
tree model that 
links 
operational key 
performance 
indicators (KPIs) 
to financial 
indicators 

Insurers need to 
use digital 
technologies to 
enhance existing 
ways of doing 
things to 
transform their 
business models 
to create long-
term value and 
sustainability. 

Monks (2015) 
 
Mobile and web 
self-service 
roadmaps: 
Where are life 
insurers 
headed? 

A self-serving 
agenda made in 
the interest of 
insurers instead of 
a self- service 
agenda that is in 
the interest of the 
customer 

1. Current 
customer 
service volumes 

2. Availability of 
customer-
focused 
websites and 
mobile apps 

A survey 
exploring 
customer self-
service in life 
insurance 

1. Life insurers 
to expand 
their website 
and mobile 
functionality. 

2. Customers 
are used to a 
connected 
world. 
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Author(s)/Title 
Publication Objectives Variable Methodology Finding(s) 

3. Website and 
mobile app 
functionality 

4. Future plans 

Daare (2016) 
 
Factors 
affecting 
general 
insurance 
company’s 
profitability: 
Empirical study 
in India 

To investigate 
factors that 
determine general 
insurance 
profitability in India 

1. Return on 
equity (ROE) 

2. Capital 
adequacy  

3. Gross Domestic 
Product (GDP)  

4. Liquidity  
5. Inflation 

Data from 10 
general 
insurance 
companies (4 
public and 6 
private 
insurers) from 
2006 - 2016 

1. Capital 
adequacy and 
GDP 
positively 
affect profit 
and liquidity. 
Inflation 
negatively 
affects 
profitability. 

2. Managers 
should focus 
on capital 
adequacy and 
current 
obligation 
management 
to preserve 
industry 
profitability. 

Nicoletti (2016) 
 
Digital 
insurance: 
Business 
innovation in 
the post-crisis 
era 
 

Products, 
processes, 
organisations, 
business models 

Innovation in the 
product, process, 
organisations and 
business models 

Overview, 
SWOT-analysis 

Insurance 
companies need 
to further 
innovate in four 
ways:  
1. Products 
2. Processes 
3. Organisations  
4. Business 

models. 

Mueller (2018) 
 
InsurTech rising: 
A profile of the 
InsurTech 
landscape 

A tool for insurers, 
policymakers, and 
regulators 
interested in 
learning more 
about today’s tech-
driven insurance 
reforms 

1. Alternative 
payment 
providers  

2. Digital lending 
platforms 

3. Incumbents and 
newcomers 

Quantitative 
and qualitative 
analysis of the 
InsurTech 
ecosystem, 100 
InsurTech 
platforms 
around the 
world 

The InsurTech 
solutions 
described in the 
landscape simply 
deliver higher 
efficiencies 
throughout the 
insurance 
industry. 

Krishnakanthan 
et al. (2019) 
 
The insurance 
switch: 
Technology will 

As insurers invest 
more in 
technology, 
operations will 
need to adapt to 
make the most of 

1. Profitability 
2. Expenses ratio 

Review of 
previous 
studies 

Technological 
advancements 
are changing 
insurers from the 
inside out—and 
this reality is felt 
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Author(s)/Title 
Publication Objectives Variable Methodology Finding(s) 

reshape 
operations 

their new 
capabilities 

most in 
operations. 

Gramegna and 
Giudici (2020) 
 
Why to buy 
insurance? An 
explainable 
artificial 
intelligence 
approach 

The propensity to 
buy an insurance 
policy and the 
cause of risk of an 
existing customer 

1. Local accuracy 
2. Uninsured 
3. Consistency 

Shapley value 
approach 

Customers may 
be classified 
easily and 
predictably based 
on comparable 
qualities. 

Eltahir (2020) 
 
The effect of 
information 
technology on 
the cooperative 
insurance 
industry case 
study: Shiekan 
insurance and 
reinsurance 
company – 
Sudan 
(empirical 
study) 

To investigate the 
effect of 
information 
technology on the 
cooperative 
insurance industry, 
Shiekan Insurance 
and reinsurance 
company–Sudan 

1. The use of 
information 
technology 

2. Level of services 
3. Revenue 
4. Profit 

Quantitative 
regression 
model 

The study found 
a clear impact 
between 
information 
technology and 
achieving a 
competitive 
advantage for the 
Shiekan 
Insurance 
company. 

Maslova and 
Ilina (2020) 
 
Digital 
transformation 
of Russian 
insurance 
companies 

The new insurance 
business trends 
brought by the 
digital economy in 
Russia 

1. Relations with 
insurers 

2. Choice of policy 
acquisition 
channels 

3. The quality of 
particular digital 
insurance 
customised 
offers 

Interviewed 
110 Russian 
policyholders 

InsurTech is 
becoming the 
priority, not only 
for insurers but 
also for the 
government and 
professional 
communities. 

Lansing and 
Vogelgesang 
(2021) 
 
Will your 
insurance IT 
investments pay 
off? 

The rise of digital 
means technology 
is no longer a cost 
centre 

1. Marketing and 
sales 

2. Underwriting 
and pricing 

3. Policy servicing 
4. Claims 

Data from 
McKinsey’s The 
Insurance 360° 
Benchmark 

Insurers must 
regard 
technology as an 
asset, not a tool, 
to fully maximise 
the benefits of IT 
investments. 
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2.3 Global Technology, Firm Performance and Financial Sustainability 

Over the last decade, life insurers have struggled with growth and profitability, with 

prospective customers questioning the value of policies (Bernard et al., 2020). The life 

insurance business is at a juncture: it has the opportunity to meet expanding client needs 

while regaining profitability and growth. For instance, the EU 2016 implementation of 

Solvency II increased the capital requirements for traditional life and annuity products, putting 

additional pressure on profitability (Bernard et al., 2020). In 2019, life insurance technology 

trends were predicted to be defined by the innovative ways in which life insurers are 

addressing the industry’s issues and possibilities (Swaraj, 2019). Akhtar (2023) reports that 

InsurTech firms specialising in life, health, and embedded insurance use technology to 

streamline the purchase of life insurance, enhance the customer journey, simplify the 

application procedure, and provide cost-effective policies and embedded insurance solutions 

for diverse sectors such as mobility, travel and rental. The proliferation of InsurTech startups 

offers inspiration and potential remedies for the distinct challenges the insurance industry 

faces. 

 

In 2018, Capgemini Financial Analysis reported that insurance premiums had become stagnant, 

resulting in significant price rivalry to maintain organic growth and expand market share, 

straining profitability (see Figure 2.5). Many clients are debating whether to purchase life 

insurance because of rising life expectancy, changes in tax laws, and the availability of better 

investment opportunities. Consumer expectations are also changing at a rapid pace. Today, 

insurance clients anticipate having similar experiences with their insurers as with other 

businesses; they expect similar interactions as those with online retailers and when buying 

consumer items in-store (Capgemini, 2021). Automation advances, such as robotic process 

automation, ML, AI, connected devices and advanced data analytics, enable life insurance 

carriers to create new value propositions for customers, increase process efficiencies, 

innovate more profitable products, and increase retention. Digitally agile InsurTech 

enterprises, now firmly established in the life insurance sector, are redefining the client 

journey by using these new technologies. 
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Figure 2.5: Global life insurance premium volume (US$ billion) and inflation-adjusted growth 

(%), 2012-2017 
Source: Swaraj (2019) and Swiss Re (2017) 
 

InsurTech has become an up-and-coming field of innovation and investment because it can 

potentially disrupt the current insurance industry model. Entrepreneurs are rapidly 

developing technologies in the area. At the same time, venture capital firms actively seek to 

invest in a diverse range of new products and services to improve efficiency and reduce costs. 

Although there is great enthusiasm, the expansion of insurance has been hindered by 

outdated regulations, resulting in a complex network of restrictions, pitfalls and barriers 

(Lawson, 2018). 

 

The accessibility and affordability of computers have been enhanced by cloud computing and 

robust data development, resulting in improvements for insurance entities. These 

organisations can use innovative technology to protect their IT infrastructure without needing 

to invest in internal technical talent (KPMG, 2019). Cloud-based platforms enable businesses 

to operate more efficiently by allocating resources as needed and on-demand. This approach 

is well suited to the dynamic web because it eliminates the need for significant upfront 

investment in computer resources. Integrating technologies to optimise processes can result 

in substantial cost reductions for companies. Insurers have placed a greater focus on 

standardisation and automation practices, mainly in customer engagement, risk assessment 
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and claims processing procedures, through AI and the IoT. The list of tools such as drones, 

smartphones and AI software, that can recognise text and pictures and assess emotions in 

voices and artificial smart bots for voice interaction and care, is expanding every day and 

displacing many manual tasks. Such an approach works well in service-oriented sectors like 

claim audits, customer support and sales advisory, resulting in labour cost reduction. 

Insurance companies now have an opportunity to fundamentally alter and optimise their 

production by using tools such as these; this will ultimately free up resources and increase 

profit margins. 

 

Analysing the top 20 European insurance companies using GWPs, Ari et al. (2020) demonstrate 

a significant rise in the share of insurers engaged in digital business, with an increase from 1% 

to 70% globally between 2015 and 2020. In the US, the investigation reveals that 20% of 

insurers had adopted digital business practices, a notable increase from zero previously. The 

Covid-19 pandemic increased the trend of customers resorting to digital channels for various 

needs. InsurTechs have greater flexibility than traditional insurers. Modelling by Ari et al. 

(2020) found that, though approximately 66% of InsurTech companies specialise in selected 

parts of the value chain, such as data collection, less than 10% aim to disrupt the whole 

business model. 

 

Antonelli (1998) found a relationship between advanced ICTs and Business-to-Business 

Knowledge-Intensive Services (B2B KIS). The author observed a new global division of labour 

emerging between OECD countries, that focuses on knowledge-intensive products, and newly 

industrialised countries, that concentrate on manufactured goods. This division is driven by 

the growth of the latest IT systems in the European economic structure. 

 

Ensuring sustainability necessitates the adjustment of contemporary business models to align 

with the ever-changing digital landscape. Organisations must ensure that their resources, 

particularly those pertaining to technology, are used responsibly and efficiently to enhance 

the well-being of current and future generations while fortifying their ecological connections. 

In 2020, the UN projected that between $5 trillion and $7 trillion would be invested to 

accomplish the Sustainable Development Goals (SDGs) (Leong & Sung, 2020). Chepusov (2021) 

reports that, from 2020 to 2021, there have been positive developments in various aspects 
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such as humanity, globalism, poverty, birth rate, health, and energy indicators. Globally, most 

essential sectors of sustainable development are expected to be achieved by 2030. The level 

of investment indicates the need for a broader understanding of investor behaviour and how 

these investments are used to address sustainability-related challenges including, but not 

limited to, poverty, pollution, environmental deterioration, and inequality.  

 

Technology can be used to tackle various society issues, including sustainability. Climate 

change and environmental deterioration are complex problems that call for innovative, 

creative solutions. Beyond merely serving as a means to mitigate pollution, poverty and 

resource depletion, the true worth of technology resides in its capacity to promote and 

facilitate social and environmental governance (Nishant et al., 2020). The financial sector, 

which includes institutional investors, assumes a significant role in addressing this challenge 

by providing the necessary finance for investment and technologies that are essential for the 

transition to a more sustainable economy. 

 

2.4 InsurTech in Malaysia 

The digital economy of Malaysia is thriving. In 2016, the digital economy accounted for 18.2% 

of Malaysia’s GDP, amounting to RM224 billion (US$50.29 billion at 12 April, 2024, currency 

rate), according to the Malaysian Department of Statistics (DOSM). The digital sector, with a 

value of RM149.4 billion (US$33.54 billion as of 12 April, 2024, currency rate), and the 

eCommerce business, with a value of RM74.6 billion (US$16.75 billion at 12 April, 2024, 

currency rate), contribute substantially to the country’s overall GDP. The technology 

revolution prioritises exports, amounting to RM216.9 billion (US$48.70 billion at 12 April, 2024, 

currency rate), and sustains a workforce of nearly 1.07 million individuals (Malaysia Digital 

Economy Corporation [MDeC], 2018). Malaysia has planned and implemented various digital 

initiatives that promote investment prospects, including several high-impact national 

programmes, to ensure that it remains an attractive destination for foreign direct investment.  

 

In 2018, Malaysia initiated efforts to encourage the adoption and integration of AI technology 

(MDeC, 2018). Malaysia is enhancing the advance of AI in three crucial domains to optimise 

society and economic advantages: talent acquisition, industry growth, and implementing 
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impactful applications in smart cities and intelligent manufacturing. These three areas benefit 

from a forward-thinking regulatory framework. 

 

The Malaysian insurance market has experienced consistent growth since 1826, mostly 

because of BNM’s prompt implementation of new regulations and strong governance 

standards that have continuously supported the sector. BNM has taken measures to support 

InsurTech as it strives to attain the target insurance penetration rate of 75% (Frost & Sulivan, 

2019). BNM formed a Financial Technology Regulatory Sandbox in October 2016 (World Bank 

[WB], 2018). This sandbox enables FinTech business models and products to be tested in a live, 

risk-controlled environment within set constraints and schedules conducive to innovation. 

The sandbox provides for the study and adjustment of policies that would stifle innovation or 

render innovations unmarketable. In 2017, BNM admitted six participants into the “Financial 

Technology Regulatory Sandbox”. They consisted of a combination of financial advisers, 

insurance aggregators, remittance platforms, and “know your customer” verification 

technology (WB, 2018). On the 29 February, 2024, BNM allowed participants from all financial 

institutions in Malaysia to enter. As of 19 June, 2024, BNM had received 34 applications from 

the insurance sector (BNM, 2024). 

 

Although Malaysia’s efforts to capitalise on the InsurTech movement have been slow, they 

align with its goal of a fully digitised economy, with 25.5% targeted towards GDP by 2025 

(MDeC, 2024). In May 2017, Malaysian InsurTech start-ups accounted for only four of the 102 

InsurTech start-ups launched in Asia (Pennington, 2017). One explanation for Malaysia’s slow 

rate could be the country’s heavy regulation of the insurance business. Malaysian InsurTech 

start-ups are working to make insurance purchasing more efficient and equitable. After 

answering a few easy health questions, U For Life, the country’s biggest online life insurance 

provider, assisted customers in the quick purchasing of affordable life insurance policies. It 

collaborates with Policy Street, an award-winning start-up that provides a comparative 

analysis of insurance products.  

 

According to the DOSM, in 2023, 34.7% of Malaysians earned less than RM2,000.00 monthly. 

With such a low salary, Malaysians find it challenging to save enough money to acquire 

insurance. A 2017 survey by iMoney and The Edge found that over 70% of the surveyed 
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respondents wanted more attractive insurance premiums (Fintech News Malaysia, 2018). 

However, Malaysia’s conventional heavily agent-based insurance distribution strategy 

disincentivises insurance agents from selling lower-priced packages because this results in 

reduced commissions. By design, InsurTech companies focusing on digital distribution, such 

as PolicyStreet, are suitable for the mass distribution of more affordable insurance products. 

When implemented appropriately, this plan will certainly raise the proportion of Malaysians 

who are insured. Insurance companies are beginning to alter or increase their distribution 

channels, offering more services through digital platforms. Many alliances are forming 

between traditional insurance providers, InsurTech businesses, and telcos. 

 

InsurTech has been booming globally since 2015. Malaysia can no longer afford to overlook 

the enormous benefits it might provide. Its potential benefits align with the country’s core 

objectives, including boosting investment, developing local tech champions, catalysing digital 

innovation ecosystems, and delivering digital inclusion (Pezzotta, 2017). InsurTech can make 

insurance more affordable and accessible to Malaysians. The former BNM Governor, Datuk 

Muhammad Ibrahim, stated at the 6th Malaysian Insurance Summit in October 2016, that the 

country’s “protection gap” is becoming a significant source of concern (Pezzotta, 2017). He 

emphasised that the gap in life and medical insurance coverage in Malaysia is projected to be 

between RM550,000 and RM723,000 per household. InsurTech covers considerably more 

than just online insurance distribution. When implemented correctly, InsurTech would not 

only assist the insurance sector and contribute to the Malaysian economy, but it would also 

close the protection gap for the Malaysian people. 

 

2.5 Firm Performance, Financial Sustainability and Hypothesis 

Development 

Yeung et al. (2003) define firm performance as an integrated concept that serves as an 

indicator of firm success and achievement. Murphy et al. (1996) assert that firm performance 

is a concept with multiple dimensions that have consequences, such as growth and profit. 

Naqbi et al. (2020, p.34) define firm performance as “the capacity to assess organisational 

effectiveness, productivity, profitability, quality, continuous improvement, work quality, and 

social responsibility as leading indicators of performance.” The relationship between 
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technology growth and firm performance has been thoroughly investigated in prior studies 

(Susanto, 2022). There is a significant body of research that examines the impact of technology 

on firm performance (Eltahir, 2020; Fadun, 2013; Heine et al., 2003; Lee et al., 2016; Madhukar 

& Sharma, 2019; Susanto, 2022). The impact of technology on firm performance is widespread; 

most studies demonstrate a positive correlation between technology and firm performance 

(Akhtar, 2023; Eltahir, 2020; Lee et al., 2016; Marjit & Ray, 2017). 

 

Financial sustainability refers to a company’s ability to generate wealth and sustain business 

activity over the long term by using the optimal combination of funding sources and 

investments (Zabolotnyy & Wasilewski, 2019). Financial sustainability also refers to the 

security of a business, its stability and economic viability. Wu et al. (2023) define financial 

sustainability as the long-term sustainable development of corporations through the 

distribution of financial resources. Chang (2023) investigated the relationship between 

financial sustainability and the adoption of technology. Numerous studies identify a positive 

correlation between financial sustainability and technological advance (Akhtar, 2023; Chang, 

2023; Memom et al., 2021; Pikus et al., 2018). 

 

This study focuses on the impact of InsurTech, investigating both internal and external firm 

factors, on the performance and the financial sustainability of insurance companies and 

takaful operators in Malaysia. 

 

2.5.1 InsurTech, Firm Performance and Financial Sustainability 

Sheng et al. (2016) report that the disruptions caused by InsurTech are generating an 

insurance sector revolution in a developing insurance market with double-digit growth. The 

widespread, intensive use of online ecosystems in China has significantly impacted the 

acceptance of InsurTech in Asia. InsurTech is supported by a legislative environment that 

encourages innovation; thus, there has been an influx of new InsurTech players developing 

disruptive products, services, and business models. Some of these incorporate insurance 

goods into online ecosystems and generate game-changing innovations. 

 

InsurTech can make insurance much more accessible by helping educate clients; e.g., 

traditional insurance plans are primarily written in technical terminology creating a language 
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barrier that may prevent consumers from purchasing a product since they are unable to 

understand what they are purchasing (Fintech News Malaysia, 2018). This is especially true 

for first-time insurance customers who may find the entire procedure and language 

overwhelming. InsurTech providers who offer platforms where the customers can access such 

information, help to bridge this gap. Such resources also mean customers can compare policy 

options based on parameters such as coverage period and payment options. 

 

The InsurTech disruption is centred around innovative businesses that disrupt an industry that 

has historically been resistant to change. InsurTech companies leverage technological 

advances to provide consumers with insurance products and services that are more suitable, 

convenient and tailored to their individual needs. For years, the insurance industry has 

encountered various obstacles, such as inefficiencies in processing claims, high operational 

costs and low customer engagement and satisfaction (Akhtar, 2023). The insurance industry 

has a reputation for complicated insurance products and services, inadequate customer 

service and a lack of transparency (Akhtar, 2023). Because of their dependence on outdated 

technology and manual processes, insurers have encountered challenges in keeping pace with 

the rapid advances in digital transformation. Concurrently, consumers have growing 

expectations of a seamless digital experience across all spheres of life, insurance included. 

 

InsurTech firms have recognised the challenges inherent in the insurance industry and have 

sought to rectify them. The main objective of InsurTech companies is to meet client’s demands 

and purchasing expectations. Historically, insurers have placed their trust in underwriting and 

risk models that apply identical treatment to all clients, resulting in exorbitant premiums and 

an absence of transparency. In contrast, InsurTech firms are leveraging data and analytics to 

develop individualised insurance products that cater to each client’s specific requirements. 

 

According to the DOI, industry outsiders are the primary contributors to disruptions (Bower & 

Christensen, 1995). Christensen (1997) argues that disruptive innovations diminish the value 

of an industry. Bower and Christensen (1995) reviewed several theoretical articles concerning 

disruptive innovations (Christensen, 2006; Danneels, 2004). In examining the DOI, Chen et al. 

(2019) used the Bulk Data Storage System (BDSS) provided by the US Patent and Trademark 

Office (USPTO) to study the effect of innovation in the financial sector. The results show that 



 

49 
 

innovations incorporating disruptive technologies affect the financial sector more adversely 

than non-financial firms. Ma and Ren (2023) examined the implications of recent InsurTech 

advances on the insurance industry, incumbent insurance companies, and their competitors. 

They used a unique dataset that included funding information for InsurTech start-ups 

worldwide from 2017 to 2019. Analysing the stock returns of insurance companies, they 

discover that investors’ reactions to insurance companies’ investments in InsurTech advances 

were diverse. The results suggest that, though the stock market responded positively to on-

demand digital insurance, peer-to-peer, and blockchain, it adversely responded to 

technologies that facilitate cross-selling, distribution and digital analytics. Additionally, the 

study found that disruptive innovations implemented by external competitors adversely 

affected the insurance industry. Conversely, disruptive innovations from large insurance 

companies did not have the same negative impact. 

 

Based on the size of a firm and its sustainability, the insurance industry has been substantially 

affected by the development of InsurTech. Chang (2023) investigated the disruption caused 

by InsurTech companies in the US. The author used the number of transactions, cost of 

funding and talent investments datasets from the National Association of Insurance 

Commissioners for the US property-liability insurance industry, Best’s Insurance Reports, and 

information on InsurTech firms from the Venture Scanner company, from 2006 to 2019. The 

study shows that though InsurTech has considerably disrupted the competitiveness of large 

companies, it has had a minimal impact on premiums. The study also found that the insurers 

that have allocated only a small percent of their investments to InsurTech are more vulnerable 

to the effects of innovation. The growth of InsurTech, as a potential opportunity and enabler 

in the insurance sector has a positive effect on long-term sustainability and business 

performance. 

 

Companies have used disruptive innovation to improve their competitiveness. Wang et al. 

(2022) sought to determine the influence of InsurTech disruptions on insurance companies’ 

performance and competitiveness. Their empirical results indicate that InsurTech startups 

substantially influence the operations and competitiveness of smaller insurance companies. 

For larger insurance companies, the study found that InsurTech companies have a disruptive 

influence on competition and a stimulating effect on company performance. This is because 
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large insurers are more willing and able to invest in technology or InsurTech companies. This 

finding aligns with previous studies (e.g., Chen et al., 2019; Ma & Ren, 2023). Thus, we 

hypothesise the following relationships: 

Hypothesis 1: The development of InsurTech companies affects the firm performance of 

insurance companies and takaful operators in Malaysia. 

Hypothesis 2: The development of InsurTech companies affects the financial sustainability of 

insurance companies and takaful operators in Malaysia. 

 

2.5.2 Liquidity, Firm Performance and Financial Sustainability 

Liquidity is one indicator that typically is used to determine firm performance. Liquidity refers 

to a firm’s ability to repay its short-term debts, i.e., due within a year, using its readily available 

liquid assets rather than selling fixed assets (Kamau et al., 2021). Olalekan (2018) sought to 

determine the impact of liquidity on the performance of insurance companies in Nigeria. The 

author used data from the 12 major insurance companies from 2011 to 2015. The findings 

suggest a substantial inverse relationship between liquidity and ROE. Al-Ajlouni and Al-Hakim 

(2019) discovered that using digital technology and aggregators enables consumers to switch 

between different savings accounts or mutual funds, hence enhancing their returns. The 

authors focused on examining the liquidity risk and volatility associated with bank financing 

sources. The study illustrates the dual-edged nature of digital technology in the financial 

sector: centralisation becomes the targeted element as more radical consumer preferences 

emerge in terms of remuneration and refunds even as banks go through a contraction of cash 

balances. Their findings indicate that liquidity management is favourable to changes in digital 

finance. Hence, the financial sector is needed to integrate liquidity management and 

digitisation into the operation. In turn, the study found that a digital system has a greater 

influence on banks’ liquidity. 

 

Investigating the impact of liquidity using the current ratio and quick ratio on the profitability 

of return on assets (ROA) in Jordanian trade companies, Ibrahim and Alam (2018) conclude 

that the current ratio and quick ratio have a significant impact on ROA. However, many studies 

(e.g., Adebayo et al., 2011; Moussa & Adel, 2020; Nimer et al., 2015) find that ROA is 

significantly influenced by liquidity. Svitlík and Poutník (2016) investigated the correlation 

between liquidity and firm profitability in the Czech Republic from 2003 to 2013. The authors 
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analysed empirical data from the Bureau van Dijk, Amadeus from both a time-series and cross-

sectional perspective. The study shows that profitability is significantly correlated with the 

liquidity ratio. The authors suggest that the profitability of an investment may be reduced by 

holding other liquid assets. 

 

Wu et al. (2023) investigated the relationship between the financial sustainability and liquidity 

of 28 listed non-financial institutions in Ghana. The analysis covered 2008 to 2019 and used 

panel data. The results show a positive correlation between liquidity and financial 

sustainability. Ali and Bilal (2018) employed secondary data from the annual Amman Stock 

Exchange publication from 2005 to 2015. The sample consisted of 23 manufacturing firms. 

Financial sustainability was significantly influenced by liquidity. Işik (2017) studied the 

relationship between liquidity and financial sustainability using 153 listed companies in Turkey. 

The study established that liquidity is a critical factor in a firm’s financial sustainability. 

Hamidah and Muhammad (2018) studied a sample of 21 firms in Malaysia. They collected data 

from Bursa Malaysia from 2010 to 2014 and find that liquidity positively influences financial 

sustainability. Thus, we hypothesise the following relationships: 

Hypothesis 3: Liquidity affects the firm performance of insurance companies and takaful 

operators in Malaysia. 

Hypothesis 4: Liquidity affects the financial sustainability of insurance companies and takaful 

operators in Malaysia. 

 

2.5.3 Financial Efficiency, Firm Performance and Financial Sustainability 

Efficiency refers to the interaction between a productive system’s inputs and outputs. It refers 

to the optimisation of resources to achieve specific established results. In short, efficiency is 

the capacity to achieve an end using a desirable relationship between factors and productive 

resources (Ahmad et al., 2022). In other words, it is the ability to maximise production with a 

given level of resources or to minimise resources given the level of production to be achieved. 

 

Examining the impact of financial efficiency on firm performance, Uddin and Hossain (2020) 

used data from the audited annual reports of 25 publicly listed companies in various industries 

in Bangladesh. From 2009 to 2018, they used dynamic model estimations with random and 

fixed effects variants and ordinary least squares (OLS) to analyse the data. The results indicate 
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that there are both positive and negative correlations between financial efficiency and firm 

performance. The findings show that operating expenses have a detrimental impact on firm 

performance. 

 

Ahmad et al. (2022) analysed the financial efficacy of listed companies on the Indian stock 

market from 2016 to 2021. The authors sought to determine which organisations have 

successfully implemented a combination of technologically viable factors and products that 

optimise profit. The data envelopment analysis (DEA) model shows that the Indian stock 

market had an average of 17 efficient units per year from 2016 to 2021, accounting for 26.82% 

of the total listed companies. Of these companies, six were efficient throughout the entire 

period. The investigation also established that an operational measure, such as efficiency, is 

recognised as a support indicator for investment decision-making, complementing financial 

analysis indicators. 

 

Rustam and Adil (2022) investigated the impact of financial efficacy on financial sustainability. 

The data were gathered from the financial reports of Islamic commercial banks listed on the 

Indonesia Stock Exchange between January 2018 and December 2020. The findings indicate 

that financial sustainability is significantly, positively influenced by the capital adequacy ratio 

(CAR), company scale and loan-to-deposit ratio (LDR). The results show that operating 

expenses (OpEx) have a negative effect on financial sustainability. Henock (2021) examined 

the financial sustainability and performance of savings and credit cooperatives (SACCOs) in 

eastern Ethiopia. The study used 46 SACCOs that had submitted audited financial statements 

and had been operational for at least three years. Henock concludes that ROA, OpEx, debt to 

equity (DE), donations, and deposit mobilisation all have a statistically significant relationship 

with financial sustainability. Thus, we hypothesise the following relationships: 

Hypothesis 5: Financial efficiency affects the firm performance of insurance companies and 

takaful operators in Malaysia. 

Hypothesis 6: Financial efficiency affects the financial sustainability of insurance companies 

and takaful operators in Malaysia. 
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2.5.4 Financial Stability, Firm Performance and Financial Sustainability 

Financial stability is measured by a firm’s liquid treasury position, which indicates whether the 

internal funds are used more than required during crises (Al-Wesabi & Yusof, 2020). Firms that 

prioritise financial stability demonstrate a higher level of understanding and achieve better 

results because of their superior risk profile. The firms experienced enhanced profitability, 

reduced capital expenditure and enhanced resilience to unexpected circumstances (Al 

Dhaheri & Nobanee, 2020). Al-Wesabi and Yusof (2020) investigated the financial stability of 

conventional and Islamic banks in five Gulf Corporation Council (GCC) countries. The authors 

examined the effects of GFC periods (from 2006 to 2017) and the influence of capital ratio and 

liquidity risks. The findings indicate that equity and risk are significantly correlated with 

financial stability.  

 

Gleißner et al. (2022) investigated the correlation between the financial sustainability of 

European firms and their financial stability. To assess the firm’s financial sustainability, the 

authors used four criteria: (1) growth, (2) endurance, (3) a tolerable degree of earnings risk, 

and (4) a favourable earnings risk profile. The result showed a monthly excess return of 0.39% 

with financial sustainability (i.e., firms that meet all four parameters). 

 

Kramarić et al. (2019) studied the relationship between the financial stability and long-term 

sustainability of specific life, non-life, and general insurers in Central and Eastern Europe from 

2013 to 2017. The results show a positive relationship between financial stability and the long-

term sustainability of Croatian insurance companies. Reinsurance is a critical factor 

contributing to Hungary and Poland’s financial sustainability. Ivana and Jimena (2016) 

investigated the impact of asset use on the firm performance of pharmaceutical companies 

listed on the Indonesia Stock Exchange from 2007 to 2013. The results indicate that asset use 

impacted the chosen firms’ performance. Thus, we hypothesise the following relationships: 

Hypothesis 7: Financial stability affects the firm performance of insurance companies and 

takaful operators in Malaysia. 

Hypothesis 8: Financial stability affects the financial sustainability of insurance companies and 

takaful operators in Malaysia. 
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2.5.5 Solvency, Firm Performance and Financial Sustainability 

The term “solvency” refers to a business’s long-term financial security. Investors, banks, 

creditors and others use solvency measures to determine whether a company can repay its 

debts. Reducing costs, particularly financing costs, will lower overall costs and increase a firm’s 

profitability (Fauzi & Musallam, 2015; Robinson et al., 2015). Hamid (2023) investigated the 

effects of solvency on firm performance. The data were from 29 chemical and pharmaceutical 

companies listed on the Dhaka Stock Exchange (DSE) between 2017 and 2021. The findings 

show that solvency has a statistically significant relationship with ROA and ROE. 

 

Hasan et al. (2014) investigated the effect of debt and equity structure on the firm 

performance of 30 listed companies on the Dhaka Stock Exchange from 2007 to 2012. The 

study used earnings per share (EPS), ROE, ROA and Tobin’s Q as the independent variables, 

and short-term debt, long-term debt and total debt as the dependent variables. The results 

show a positive relationship between short-term debt and EPS. In contrast, long-term debt 

typically lowered a company’s profits in the long run. In addition, the analysis shows a highly 

negative correlation between operational efficiency and DE. 

 

Zabolotnyy and Wasilewski (2019) investigated the concept of financial sustainability in 

relation to the solvency ratios of food enterprises in Northern Europe from 2005 to 2015. The 

findings indicate that the level of solvency in the sample varied statistically over the years. 

Compared with other firms, undervalued and insolvent firms with low values exhibited a low 

level of sustainability. Those with high value and continuity exhibited a high level of financial 

sustainability. Thus, we hypothesise the following relationships: 

Hypothesis 9: Solvency affects the firm performance of insurance companies and takaful 

operators in Malaysia. 

Hypothesis 10: Solvency affects the financial sustainability of insurance companies and takaful 

operators in Malaysia. 

 

2.5.6 Macroeconomics, Firm Performance and Financial Sustainability 

The execution of economic and monetary policies has a direct impact on financial 

development (Ismail et al., 2018). These policies are directly related to the interaction 

between economic decisions and firm performance. Inflation (IF) and the interest rate (INT) 
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are important macroeconomic factors that affect the growth and economic stability of the 

financial sector (Memom et al., 2021). 

 

Ward and Zurbruegg (2000) investigated the potential cause-and-effect relationship between 

the performance of the insurance industry and economic development in nine OECD countries 

from 1961 to 1996. The authors used GDP growth as an indicator of the insurance market. The 

results indicate that life insurance has a significant effect on economic growth. Ismail et al. 

(2018) examined the relationship between operational efficiency and macroeconomic 

influences on Malaysian insurance companies. The authors used data from 1996 to 2015 for 

six insurance firms listed on Bursa Malaysia. They used Multiple Linear Regression (MLR) to 

scrutinise the linkage between macroeconomic variables and company performance. The 

findings indicate that GDP and INT negatively influence firm performance. 

 

Memom et al. (2021) studied the impact of financial sustainability and macroeconomic factors 

on microfinance institutions (MFIs) in South Asia from 1999 to 2017. The authors use data 

from 409 South Asian MFIs. They used RE/FE and GMM to mitigate potential endogeneity and 

over-identification bias. The results indicate that financial sustainability is adversely affected 

by macroeconomics. Tomas (2016) used the vector error-correction model (VECM) to examine 

the influence of macroeconomic variables on Croatia’s financial sustainability from 2000 to 

2011. The results suggest a relationship between the unemployment rate and the corporate 

insolvency rate. The corporate insolvency rate was also influenced, in the short term, by 

industrial production, long-term interest rates and corporate credit. Thus, we hypothesise the 

following relationships: 

Hypothesis 11: The interest rate affects the firm performance of insurance companies and 

takaful operators in Malaysia. 

Hypothesis 12: The interest rate affects the financial sustainability of insurance companies 

and takaful operators in Malaysia. 

 

2.5.7 Insurance Characteristics, Firm Performance and Financial Sustainability 

Insurance companies provide different services to businesses and individuals, including the 

provision of double indemnity in fire losses, casualty and life assurance cases. Insurers make 

insurance policies attractive to both individuals and businesses, particularly risk-takers who 



 

56 
 

engage in high-yield or profitable activities. If insurance is not accessible to numerous people, 

investors are often reluctant to participate in such business activities. 

 

In Malaysia, insurance companies offer two options to accommodate clients’ diverse religious 

beliefs. Conventional insurance functions based on an exchange contract that transfers risk to 

the insurer. In contrast, takaful is a contract that is based on profit-sharing principles, in which 

participants assume shared risk and provide mutual guarantees. Takaful offers an alternative 

to conventional insurance with the prospect of overcoming the strict principles of Islam; Islam 

prohibits various activities such as riba (usury), modes of play (gambling) and anything that is 

grounded on initiative (ambiguity). In contrast to conventional insurance, takaful is founded 

on notions of reciprocal aid, accountability, safeguarding and confidence, that are integrated 

into the notion of tabarru (donation) (Shafique et al., 2015). 

 

The progression of takaful and the development of technologies for takaful operators should 

be facilitated by the evolution of InsurTech research into the behavioural science for product 

development by InsurTech and AI (Mushtaq, 2017). Hemed et al. (2021) investigated the 

potential applications of FinTech in the operations of takaful operators, with particular 

emphasis on the challenges and opportunities that it presents. They investigated big data 

analytics and robo-advisory to improve client experience and acquire competitive intelligence 

for takaful operators. Takaful operators must identify and implement FinTech that can 

positively influence customer experience and optimise cost efficiency to remain competitive 

in a rapidly evolving business environment. Abdou et al. (2014) investigated the performance 

of Malaysian takaful operators and conventional life insurance companies to enhance 

stakeholders’ informed decision-making. The authors found that takaful operators 

outperformed insurance companies in terms of premium-to-surplus ratio and insurance 

companies outperformed takaful operators in terms of profitability and risk measurement. 

Using the dynamic GMM estimator from 2011 to 2015, Hodori and Masih (2017) investigated 

the factors that influence the profitability of takaful operators. They reveal that the age and 

size of the firms significantly influenced the profitability of the studied takaful operators.  

 

Diverse innovations in InsurTech have been recently implemented in the insurance sector. 

Stoeckli et al. (2018) investigated the capabilities of InsurTech and the implications for value 
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creation at the firm and industry levels. The data comprise 208 InsurTech innovations that 

were identified through a market analysis conducted using Twitter data and a multiple-case 

study. The authors identified 52 characteristics and 14 transformational capabilities in the 

data. The findings indicate that InsurTech impacts the creation of value and sustainability at 

the firm level. Desikan and Devi (2021) studied the effects of digital transformation on 

operational efficiencies, service delivery and the client experience of insurance companies in 

India. They gathered data and information from a variety of sources, including websites, blogs, 

journals, articles, and insurance company websites. The results indicate that digital innovation 

is revolutionising the way insurance companies collaborate with various industries, improving 

operational efficiencies, entirely transforming the customer experience and improving the 

firm’s financial sustainability. Thus, we hypothesise the following relationships: 

Hypothesis 13: InsurTech and insurance characteristics affect the firm performance and 

financial sustainability of insurance companies and takaful operators in Malaysia. 

 

2.5.8 Government Intervention, Firm Performance and Financial Sustainability 

There is a dual incentive effect between government intervention and financial support on a 

firm’s ability to innovate new products. The government uses financial subsidies and tax 

incentives to motivate firms to increase investment in innovation, accelerate the 

transformation of innovation, and develop new products (Li & Shen, 2023). Sadeh et al. (2021) 

investigated various government interventions in the economy using budgetary resources to 

examine public expenditure. They emphasised the primary factors in government policies by 

using a proposed intervention index. They collected data from OECD countries over a 17-year 

period, from 2000 to 2016. The results suggest that economic strength positively impacts 

government intervention. In addition, health and education expenditures may generate 

technological outcomes. The study found that, though the tax burden impedes technological 

advance and innovation, government revenue has a positive impact on technological 

performance. 

 

To attract multinational corporations and enhance the influence of technology, governments 

implement tax incentives. Olaleye et al. (2015) investigated the impact of capital allowance 

(CA) on foreign direct investment (FDI) in publicly traded manufacturing companies in Nigeria. 

The study involved 352 respondents from 32 manufacturing companies. The results show a 
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positive linear relationship between CA and FDI. The authors note that the government should 

establish a policy of transferring investment allowances that are not used in that year into the 

subsequent year; such a policy would benefit investors and mitigate their tax liabilities.  

 

Tax incentives are typically granted by the government in the form of tax holidays to 

encourage investment in specific industries. Firms benefit from tax incentives because of an 

increase in liquidity and a decrease in liabilities. In other words, firm performance is enhanced 

as a result of the improved liquidity. Mauda and Saidu (2019) studied the influence of tax 

incentives on the performance of listed consumer goods companies in Nigeria. They gathered 

data from published annual reports and tax-related submissions from the Federal Inland 

Revenue Services and the Investment Promotion Commission from 2000 to 2017. The results 

indicate that an investment allowance had a positive but insignificant impact on firm 

performance; CA and loss alleviation also had a positive, significant impact on firm 

performance.  

 

Governments establish state-owned companies (SOCs) to alleviate financial sustainability. 

Chee et al. (2022) studied the relationship between government intervention and the financial 

sustainability of SOCs in Malaysia. They collected data for 28 SOCs from 2010 to 2020. The 

results show that government intervention has an approximate 27% impact on the financial 

sustainability of Malaysian SOCs. Assagaf et al. (2017) studied the impact of capital structure 

on the relationship between the government subsidies, strategic profitability and the financial 

resilience of SOCs in Indonesia. The authors gathered data from seven SOCs from 2005 to 2016. 

The results indicate that government intervention negatively affects firm performance. Thus, 

we hypothesise the following relationships: 

Hypothesis 14: InsurTech and government intervention affect the firm performance and 

financial sustainability of insurance companies and takaful operators in Malaysia. 

 

2.5.9 The Covid-19 Pandemic, Firm Performance and Financial Sustainability 

Covid-19 reached pandemic proportions on a global scale (Babuna et al., 2020). The public 

health emergency was officially announced by the World Health Organisation (WHO) on 20 

January, 2020 (Klonowska & Strupczewski, 2021). Compared with previous pandemics, the 

rapid spread of the virus caused a complete quarantine of nations, the prohibition of travel 
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and public gatherings, and office closures. Globally, the pandemic led to countless businesses 

shutting down and fatalities. The prevailing economic climate is one of worldwide recession. 

Governments and the insurance industry around the globe have emerged as beacons of hope 

for individuals seeking refuge from complete annihilation. As a result of the pandemic’s rapid 

spread of infection and cases surpassing the rate of recovery among those infected, many 

governments have been inundated and insurance companies have been left financially 

debilitated. 

 

Using data from 4,278 firms in 47 countries, Bose et al. (2022) examined the relationship 

between Covid-19’s impact and variations in firm value and whether this relationship was 

influenced by sustainability performance. They find a negative relationship between Covid-19 

and firm sustainability. Qadri et al. (2023) used a sample of 34 institutions from the South 

Asian region from 2016 to 2022. The results indicate that Covid-19 was a significant factor 

influencing the financial performance of South Asian banks. Dadoukis et al. (2021) studied the 

relationship between market returns and IT adoption during the Covid-19 pandemic using 

daily stock price data from Compustat Capital IQ, North America, listed on the NYSE, AMEX, 

and NASDAQ (Compustat codes 11, 12, 14) for 2020 and 2021. The results show that, during 

the pandemic, the performance of high IT adopters increased compared with low IT adopters.  

 

As a result of the new challenges posed by Covid-19, the insurance industry has been able to 

implement innovations and accelerate its digital transformation (Dadoukis et al., 2021). The 

transformation of distribution channels is contingent upon digitisation because the direct 

sales market exhibits substantial variation across countries and regions. The Covid-19 

pandemic has underscored the imperative for insurers to optimise, enhance and digitise their 

loss management processes and activities. Thus, we hypothesise the following relationships: 

Hypothesis 15: InsurTech and the Covid-19 pandemic affect the firm performance and 

financial sustainability of insurance companies and takaful operators in Malaysia. 

 

2.6 Chapter Summary 

This chapter has reviewed prior studies on technological innovation, disruption in innovation, 

and operational abilities. InsurTech is considered an innovation in the insurance business, with 

studies characterising technological innovation as market and service opportunities with 
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technology-based inventions. The development of operational competence can be facilitated 

by e-business technology. E-business technology can help a company manage its profit 

margins more effectively. Web-based technology enables a company to communicate product 

information in a more accurate and timely manner. By meeting demand in real-time with 

upstream suppliers and downstream customers, companies are better able to manage their 

product margins. However, essential elements and critical challenges associated with 

InsurTech have not been thoroughly studied, analytically or empirically, particularly in 

emerging countries such as Malaysia.  

 

The delayed pace of disruption in Malaysia may be because of the government’s strict 

regulation of the insurance industry. Many insurers are still updating their technology stacks 

and are at an early stage of their digital transformation journey, leaving them open to 

competition from more agile competitors. In Malaysia, foreign insurers, including Zurich 

Takaful and AIA Malaysia, are establishing partnerships with InsurTech companies to enhance 

the delivery of products, underwriting, and customer experiences by using their technological 

abilities (Puschmann & Larry, 2020). Malaysian InsurTech start-ups seek to improve the 

efficiency and equity of the insurance purchasing process. InsurTech firms are already working 

on these solutions; e.g., Slice provides variable commercial insurance tailored explicitly for 

individuals who are sharing a house. As these technologies become more widely used, insurers 

may face growing competition from a new breed of digital attackers. 

 

The last section of this chapter discussed the literature on firm performance and financial 

sustainability. A literature review reveals that InsurTech, internal firm factors (i.e., liquidity, 

financial efficiency, financial stability, solvency and insurance characteristics), and external 

factors (i.e., macroeconomic factors, government intervention and the Covid-19 pandemic) 

impacted firm performance and the financial sustainability of firms around the world. Based 

on the findings from the literature review, this study evaluates the impact of the development 

of InsurTech companies on the firm performance and financial sustainability of insurance 

companies and takaful operators in Malaysia. The selection of internal and external variables 

of this study is based on the literature identified in Sections 2.5.1 to 2.5.9. Figure 2.6 shows 

the flow of Chapter 2. The following chapter describes the study’s methodology. 
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Figure 2.6: A flow diagram of Chapter 2’s content  
Source: Author’s compiling  
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Chapter 3 

Research Data and Methodology 

 

This chapter describes the methodology used to collect data and the methodology to answer 

the research questions. First, the chapter discusses the dynamic panel data with lagged 

dependent variables. Dynamic panel modelling focuses on short panels with more cross-

sectional units than time-series observations (N > T). Next, the chapter reviews the estimation 

of the instrument variable. The chapter concludes with a discussion of the GMM estimators: 

Arellano and Bond’s (1991) Different GMM Estimator and Blundell and Bond’s (1998) System 

GMM Estimator. The chapter discusses why the pooled, fixed, and random effects models are 

biased compared with dynamic panel data. 

 

Section 3.1 explains the dynamic panel data. Section 3.2 provides an overview of the study 

design and procedure. Section 3.3 explains the methodology. The study uses the financial 

ratios obtained from the annual reports of Malaysian insurance companies published on Bursa 

Malaysia and Suruhanjaya Syarikat Malaysia. The study period spans 14 years, from 2008 to 

2021. External factors (the development of InsurTech companies, INT, government 

intervention and the Covid-19 pandemic) and five internal components comprise the 

independent variables (liquidity, financial efficiency, financial stability, solvency and insurance 

characteristics). The dependent variables comprise financial performance ratios: ROA, return 

on sales (ROS), insurance performance measurement (IPM) and operating self-sufficiency 

(OSS). Section 3.4 discusses the models used to answer the study’s research objectives. This 

study uses the RE/FE regression estimator for static panel models and the GMM estimator for 

dynamic panel models. Finally, the chapter concludes with a summary of the methodology. 

 

3.1 Dynamic Panel Data Analysis 

Panel data methodology is one of the most widely used quantitative analytical methodologies 

in the social sciences and is frequently used in economics and business-related studies. The 

method permits the simultaneous consideration of individual effects, several periods and the 

endogeneity of the model or independent regressors. Notwithstanding these benefits, there 

are a number of scientific and practical limits to using the method for estimates. Two types of 
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model used to estimate panel data: static and dynamic. Though static models are the most 

developed, dynamic ones have significant theoretical and practical limitations. This study uses 

both static and dynamic panel data, using a method that mixes theory, practice and 

application with macroeconomic data. 

 

When the explanatory variable is correlated with the error term, OLS mistakenly allocates 

some of the variance explained by the error term to the independent variable. Endogeneity 

(or not strictly exogenous) refers to situations where the explanatory variable and the error 

term are correlated. The generic solution for endogeneity problems is to use a valid 

instrument variable (IV) (Brañas-Garza et al., 2011). In contrast, dynamic panel data models 

use dependent variable lags as explanatory factors (as IVs). Although the coefficients on the 

lagged dependent variables may not be relevant, introducing these lags is essential for 

controlling the dynamic process. The correct specification enables novel or unique 

correlations between the dependent and independent variables. 

 

As economics and finance are dynamic, panel data analysis is used to identify changes (Law, 

2018). Allowing for dynamics in the underlying process may be necessary to obtain consistent 

parameter estimates. A lagged dependent variable among the regressors indicates a dynamic 

relationship (Keele et al., 2004): 

𝑦௜௧ = 𝛿௬௜,௧ିଵ + 𝛽𝑥௜௧
ᇱ + 𝑢௜௧  ௜ = 1, … , 𝑁; 𝑡 = 1, … , 𝑇                                                           (3.1) 

where 𝛿  is a scalar, 𝑥௜௧
ᇱ  is 1 x K and 𝛽 is K x 1. The 𝑢௜௧ follows a one-way error component 

model: 

𝑢௜௧ = 𝜆௜ + 𝜀௜௧                                                                                                                           (3.2) 

Specifying 𝑢௜௧ = 𝜆௜ + 𝜂௧ + 𝜀௜௧  instead of (3.2) implies a two-way error component model, 

where 𝜂௧ is the time effect. 

The dynamic panel data regression presented in equations (3.1) and (3.2) has two types of 

persistence over time: 

 The existence of a lagged dependent variable among the regressors causes 

autocorrelation. 

 Individual effects characterise individuals’ heterogeneity (unobserved specific effects). 
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Arellano and Bond (1991) estimated the dynamic employment equation using a sample of 140 

UK-traded firms from 1976 to 1984, with unbalanced panel data. The model is given as: 

𝑛௜௧ = 𝑎ଵ𝑛௜௧ିଵ + 𝑎ଶ𝑛௜௧ିଶ + 𝛽௪೔೟
+ 𝛽ଵೢ೔೟షభ + 𝛾𝑘௜௧ + 𝛿௬௦೔೟

+ 𝛿ଵ𝑦𝑠௜௧ିଵ + 𝜆௜ + 𝜂௧ + 𝜀௜௧ 

         
            Lagged dependent variable                unobserved specific effects 
         (two-way – firm and time) 
where:  

 𝑛௜௧ is the UK employment in company 𝑖 at the period 𝑡 

 𝑤௜௧ is the real product wage 

 𝑘௜௧ is the gross capital; and 

 𝑦𝑠௜௧ି  is the industry output 

 

Ebrahim et al. (2014) use the dynamic model to investigate the dynamic capital structure and 

political patronage in Malaysia: 

Lagged dependent variable 

 
          𝐿𝑒𝑣𝑒𝑟𝑎𝑔𝑒௜௧ = 𝜑 + 𝛾଴𝐿𝑒𝑣𝑒𝑟𝑎𝑔𝑒௧ିଵ + 𝛾ଵ𝑉𝑜𝑙𝑎𝑡𝑖𝑙𝑖𝑡𝑦௜௧ + 𝛾ଶ𝑃𝑟𝑜𝑓𝑖𝑡𝑎𝑏𝑖𝑙𝑖𝑡𝑦௜௧ +

                                      𝛾ଷ𝑇𝑎𝑛𝑔𝑖𝑏𝑖𝑙𝑖𝑡𝑦௜௧ + 𝛾ସ𝐼𝑛𝑑𝑢𝑠𝑡𝑟𝑦 + 𝜆௜ + 𝜂௧ + 𝜀௜௧  

         
unobserved specific effects 

        (two-way – firm and time) 
 

Ebrahim et al. (2014) use a lagged one-year dependent variable (𝛾଴𝐿𝑒𝑣𝑒𝑟𝑎𝑔𝑒௧ିଵ ) as an 

instrument variable. 

 

3.2 Research Procedure and Design 

Figure 3.1 provides a visual illustration of the research procedure. In Malaysia, there are two 

types of insurance companies: conventional insurers and takaful operators. Takaful is 

considered an alternative to conventional insurance because of its solid foundation in Islamic 

rules. It is founded on the principles of unity, mutual support, and harmony (Eldaia et al., 2020). 

The FSA and the IFSA supervise both types of insurance. These regulators ensure that all 

insurance businesses in Malaysia operate fairly and transparently and provide clients with the 

best service possible. Furthermore, all insurance businesses in Malaysia must adhere to the 

rules of BNM. The BNM is responsible for ensuring that the insurance companies and takaful 
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operators’ activities are safe and secure, and that they have sufficient financial controls in 

place to meet their responsibilities.  

 

 
Figure 3.1: Research procedure 
Source: Author’s compiling  
 

Advances in digital technology have revolutionised the insurance industry, with 

transformation in everything from product design to claims handling and from underwriting 

to entering new consumer markets. Using innovative digital technology applications, the 

expansion of insurance and takaful coverage to a larger population is made possible, resulting 

in simpler, more affordable coverage and greater access to broad-ranging protection solutions 

that cater to different customer needs beyond what is offered by traditional coverage.  

 

Globally, there are still huge prospects for the insurance business to implement new and 

disruptive digital technology. This could be attributable to typical customer engagement 

techniques, such as having few touchpoints or interactions if no claims are made after 

purchasing an insurance or takaful product. Recent changes in customer tastes, lifestyles and 

demographics have created new opportunities for the insurance sector to expand customer 

involvement and be more responsive in providing solutions that can promote beneficial 

behaviours to improve customers’ risk profiles and resilience. 
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Financial innovation has exploded, with insurance companies launching a slew of new 

products and services. Though this is great news for consumers, it has put more pressure on 

insurance businesses to stay on top of the latest trends and advances. This pressure has 

resulted in increased rivalry and, in some circumstances, industrial consolidation. 

 

Looking ahead, it is apparent that, to remain competitive, insurance businesses will need to 

continue to innovate. However, it is critical to guarantee that these advances are financially 

sustainable. If they are not, the industry may be in jeopardy. Fortunately, developments in 

technology and data analytics have placed insurers in a strong position to face these concerns 

head-on. Financial sustainability and innovation are inextricably linked with the insurance 

industry and individual firms. 

 

Elevated regulatory frameworks and legislation have been in place since the 2008 GFC, 

resulting in enhanced financial stability and insurance resilience. Technology advances in 

financial services, including InsurTech, have introduced new trends, such as fast peer-to-peer 

lending, which connects insurers and clients, putting pressure on policymakers and regulators. 

 

This study examines the impact of InsurTech advances on the financial stability and financial 

performance of the insurance industry in Malaysia. The study emphasises the significance of 

financial stability in today’s environment of technological advances and innovations.  

 

3.3 Research Method 

Section 3.3.1 discusses the variable selection. Section 3.3.2 presents the data collection 

methodology and Section 3.3.3 explains the research framework. Finally, Section 3.3.4 

discusses the robustness checks and endogeneity. 

 

3.3.1 Variable Selection  

We analysed and prioritised the best study implementation alternatives before data collection. 

The data sources are based on past studies and common procedures used in comparable prior 

research. Because of the ease with which annual and interim reports can be obtained, they 

are the primary source of information for regulators and investors seeking information on the 
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performance of insurance companies. Researchers use reports from FinTech Malaysia to 

collect data on InsurTech companies in Malaysia. In short, we use these two report sources to 

provide data on official insurance company publications.  

 

This section discusses the variables used to analyse the development of InsurTech companies 

and their impact on firm performance and financial sustainability. We use a combination of 

Phan et al.'s (2020) and Zorn et al.’s (2018) models to answer the research objectives. Tables 

3.1 and 3.2 present the dependent and independent variables, their definitions and expected 

signs using panel data and regression models. The variables are defined in millions of 

Malaysian Ringgit (RM). 

 
Table 3.1: The dependent variables and their definition  

Variable Definition and Measurement 
Return on Assets 

(ROA) 
 

(Chew, 2019; 
Heikal, 2014; 

Mazviona et al., 
2017; Phan et al., 

2020) 
 

ROA is a metric used to determine the profit margin of insurance 
businesses in relation to their average assets. It indicates a thorough 
utilisation of assets. 
 

ROA = 
Net Income 
Total Assets 

   
 

Return on Sales 
(ROS) 

 
(Aherne et al., 
2013; Giang et 

al., 2021) 
 

ROS assesses a business’s operational efficiency by revealing the 
profit generated from sales. 

ROS = 
 
Operating Profit 

Net Sales 
 

Insurance 
Performance 

Measurement 
(IPM) 

 
(Bharathkumar, 

2018; Calandro & 
Lane, 2002) 

 

The IPM framework allows a company’s management to examine the 
relationship and compromises between the operational functions of 
reinsurance results, investment returns and premium generation, 
separately or together. 

IPM = [Investment Rate Return + {(100 + risk-free rate) – underwriting 
ratio} + {% of premium reinsured × (100 – reinsurance 
underwriting ratio)} – hurdle rate 

Operating Self-
Sufficiency 

(OSS) 
 

The OSS evaluates a firm’s capacity to fund its operating expenses 
solely from operating revenue without relying on external finance. 
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(Chee et al., 
2022; Memom et 
al., 2021; Remer 
& Kattilakoski, 

2021) 
 

 
OSS = Financial Revenue 

Financial Expenses + Net 
Impairment + Operating 

Expenses 
 

 
Table 3.2: The independent variables, their definition and anticipated effect 

InsurTech Definition and Measurement Effect 
The 

Development of 
InsurTech 

Companies 
(INSURTECH) 

 
(Ismail, 2019; 

Phan et al., 
2020) 

 

INSURTECH represents the total number of InsurTech 
companies in Malaysia over a year. Negative 

Liquidity Definition and Measurement Effect 
Current Ratio 

(CR) 
 

(Al-Qadi & 
Khanji, 2018; 
Fadilah et al., 

2017; Hantono, 
2018; Islami & 

Rio, 2019) 
 

CR measures the ability of a firm to meet its immediate 
financial obligations that are due within one year. To 
calculate the ratio, the sum of current assets is divided 
by the sum of current liabilities.  

CR = 
 

Current Assets 
Current Liabilities   

Positive 

Working Capital 
Gross Revenue 

Ratio 
(WCGR) 

 
(Robinson et al., 
2015; Susanti et 
al., 2021; Zorn et 

al., 2018) 

The WCGR is a liquidity measure calculated using a 
business’s operations balance sheet data. Liquidity 
refers to a business’s capacity to meet financial 
commitments such as debt payments, taxes, and 
personal expenses. WCGR quantifies the amount of 
capital a company has in relation to its size. 

 
WCGR 

 
= 

 
Current Assets – Current 

Liability 
Gross Income 

   

Negative 

Financial 
Efficiency 

Definition and Measurement Effect 

Operating 
Expenses Ratio 

(OpEx) 
 

OpEx is expressed as a proportion of sales in operating 
expenses. Operating expenses are associated with a 
business entity’s operations. Operating expenses 

Negative 
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(Hasibuan et al., 
2020; Manglik & 

Goyal, 2018) 

include all administrative and distribution costs but not 
financial or tax-related costs. 

OpEx = 
 

Operating Expenses 
Net Sales (Revenue)  

   
 

Depreciation 
Expenses Ratio 

(DPRN) 
 

(Robinson et al., 
2015; Singh & 
Harmon, 2003; 

Zorn et al., 2018) 
 

The financial efficiency indicator, known as DPRN, is 
computed using information extracted from the 
operative financial statements that indicate gross 
income. 

DPRN = 
 

Depreciation 
Gross Revenue   

Negative 

Net Income from 
Operation Ratio 

(NIO) 
 

(Jayathilaka, 
2020; Manglik & 

Goyal, 2018; 
Vadapalli, 2020) 

 

NIO calculates the difference between the net income 
from operations and the gross revenue. It measures 
how the business generates revenue from its primary 
operation. 

NIO = 
 

Net Income from Operation 
Gross Revenue   

Positive 

Financial 
Stability 

Definition and Measurement Effect 

Equity – Fixed 
Assets Ratio 

(EFA) 
 

(Berger et al., 
2010; Boateng, 

2019; Das, 2017) 
 

EFA denotes the relationship between a firm’s own 
capital equity and fixed assets. This ratio is also referred 
to as the balance sheet’s golden rule because it 
requires long-term assets to be covered by long-term 
debt or own capital. 

EFA = 
 

Total Equity 
Total Fixed Assets  

   
 

Positive 

Solvency Definition and Measurement Effect 
Debt to Equity 

Ratio 
(DE) 

 
(Aziz & Abdul, 

2017; Hantono, 
2018; Islami & 

Rio, 2019; 
Rahman, 2017) 

 

In contrast to total shareholder equity, DE is a leverage 
ratio calculated by averaging the weighted average of 
all debt and financial liabilities. This ratio indicates the 
extent to which the capital structure of a company is 
geared towards equity or debt financing. 

 

DE = 
Total Liability 
Total Equity   

Positive 

 

Naufal Haifa
Line
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Macroeconomics Definition and Measurement Effect 
Interest Rate 

(INT) 
 

(Ismail et al., 
2018;Sarfo-

Kantanka et al., 
2022; Tesfaye, 
2018; Tomas, 

2016) 
 

Interest rate is a macroeconomics indicator which is a 
cost associated with borrowing money that is 
calculated as the amount earned while the borrowed 
funds are spent. 
 

Positive 

Firm 
Characteristic 

Definition and Measurement Effect 

Takaful 
Operators 
(TAKAFUL) 

 
(Abdou et al., 

2014; Shafique 
et al., 2015) 

 

TAKAFUL is defined as a takaful operator that operates 
under IFSA. The dummy variable equals 1 for takaful 
operators. 

Negative 

Insurance 
Companies 

(INSURANCE) 
 

(Abdou et al., 
2014; Shafique 

et al., 2015) 
 

INSURANCE is defined as an insurance company that 
operates under FSA. The dummy variable equals 0 for 
insurance companies. 

Negative 

Government  Definition and Measurement Effect 
Government 
Intervention 

(GOV) 
 

(Ishul et al., 
2020; Li et al., 
2017; Sidik & 
Anik, 2020) 

 

GOV refers to the government intervening in the 
market and taking measures to repair market failure 
and increase market efficiency. GOV equals 1 when 
government intervention begins, otherwise zero. 

Positive 

Covid-19 Definition and Measurement Effect 
The Covid-19 

Pandemic 
(COVID) 

 
(Bose et al., 

2022; Kuriakose 
et al., 2021) 

COVID is the log of the number of Covid-19 cases in 
Malaysia. Negative 
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3.3.1.1 The Dependent Variables 

This study uses the dependent variables ROA, ROS, IPM and OSS to analyse the insurance 

businesses’ performance. ROA and ROS are financial ratios widely used to analyse insurance 

performance and bank profitability. ROA and ROS are used to quantify financial success in 

terms of assets or revenue. The financial ratios enable companies to examine their current 

and historical investment and earnings performance (Koch & MacDonald, 2006). ROA is the 

return on the total assets used to generate income (Asikin et al., 2020). ROA is a more accurate 

indicator of a company’s profitability because it demonstrates the efficiency of management 

in using assets (Hamid, 2023b; Hasibuan et al., 2020; Rwechungura et al., 2020; Yuan et al., 

2022). According to Davis (2013), ROS measures a firm’s performance, providing a way to 

compare it to other companies in the same industry. Several previous studies on technology 

development (e.g., Giang et al., 2021; Lee et al., 2016; Scott et al., 2017) use ROS as a 

dependent variable because of its nature (accounting profit). Following Al-Qadi and Khanji 

(2018), Ajao and Ogieriakhi (2018), Bailey et al. (2011), Erdogan (2016) and Rahman (2017), 

we use both ROA and ROS as dependent variables. Following Hasibuan et al. (2020) and 

Manglik and Goyal (2018), we include OSS as a dependent variable. To get a better 

understanding of insurance companies’ profitability, we use the IPM introduced by Calandro 

and Lane (2002). This metric aggregates the performance of the insurance industry and 

reflects three primary value drivers: investment, production and reinsurance, and highlights 

their interplay. By using IPM as a comprehensive evaluation tool and diagnostic control system, 

a P&C carrier may better understand the trade-offs inherent in business decisions and 

strengthen its oversight of each operational area (Calandro & Ramette, 2016). When 

implemented successfully, the IPM may develop new initiatives, strategies and management 

practices (Bharathkumar, 2018). OSS assesses a firm’s ability to meet its operating expenses 

using its operating revenue as a funding source without external financing (Meyer, 2002). By 

using unbalanced panel data from 406 MFIs operating in South Asian countries, Memom et al. 

(2021) attempted to identify the empirical relationship between the financial sustainability of 

MFIs and macroeconomic and regional firm-specific indicators. The results indicate that 

foreign direct investment and interest rates have a positive, statistically significant 

relationship with OSS. In contrast, the firm’s scale exhibits a substantial, adverse correlation 

with the OSS. The remaining macroeconomic variables exhibit no statistically significant 

relationship with the OSS. 
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3.3.1.2 The Independent Variables 

 InsurTech 

The insurance market has undergone substantial transformation because of the emergence 

of InsurTech companies. The insurance industry has been significantly disrupted by InsurTech 

companies that use technology to create innovative consumer solutions. Significant obstacles 

in the insurance industry have been effectively tackled by InsurTech companies, such as 

lethargic claims processing, restricted visibility and complex underwriting procedures. The 

advance of InsurTech positively influences the performance of individual firms by creating 

potential opportunities and acting as an enabler (Akhtar, 2023). Incumbents in the insurance 

industry in Malaysia will be impacted by the inadequate adoption of InsurTech. Existing 

insurers will face a substantial challenge from the growing prevalence of InsurTech firms 

whose objective is to deliver insurance products and services that are more expedient, 

convenient, and tailored to individual consumers (Baker & McKenzie, 2024).  

 

 Liquidity 

Liquidity refers to a form of financial sustainability. The literature indicates that liquidity 

management is a critical component of financial management that every financial institution 

should improve (Hantono, 2018). Two common variables used in regression models to 

measure a firm’s liquidity are CR and WCGR (Boehlje & Langemeier, 2020). CR is a widely used 

ratio to assess a firm’s ability to meet its short-term obligations. A higher CR suggests that a 

firm has a greater ability to repay its short-term loans (Hantono, 2018). WCGR is a liquidity 

measure calculated using a firm’s operating balance sheet data. The higher the proportion, 

the more cash a firm has available to satisfy business or short-term demands without resorting 

to further loans (Kantrovich, 2011). CR and WGCR provide critical information on a business’s 

sources and uses in three primary areas: operating, investing, and financing (Gulec & Bektas, 

2019). A higher level of CR or WGCR suggests a greater capacity to absorb decreases in 

operating performance and a greater capacity to pay dividends to shareholders (Das, 2017). A 

higher cash flow level signifies a greater ability to absorb decreases in operating performance 

and a greater ability to pay dividends to shareholders (Siyanbola et al., 2013).  
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 Financial Efficiency 

The subsequent measurement is financial efficiency. Following Eksioglu (2013), Liu et al. 

(2018), Zabolotnyy and Wasilewski (2019) and Zouhaier (2015), we use three relevant 

variables (OpEx, DPRN and NIO) to measure a firm’s efficiency. OpEx constitutes a significant 

portion of a company’s total expenditure and is typically distributed among divisions in 

accordance with revenue generation. OpEx allocation is a challenging undertaking because it 

must be accomplished fairly and equitably to impartially evaluate the performance of the 

business division (Jayathilaka, 2020). Mahmud et al. (2016) examined the financial statements 

of 15 commercial banks in Bangladesh from 2003 to 2013. They used ROA as the dependent 

variable; bank-specific variables such as capital adequacy ratio, gearing ratio (risk), liquidity, 

non-performing loan ratio, OpEx and bank size were used as the independent variables. The 

results indicate that operational expenses substantially impact the profitability of banks in 

Bangladesh. The DPRN indicates the percentage of cash from operations that results from 

depreciation add-backs. DPRN are non-cash expenses representing the cost of capital assets 

and intangible assets used on the balance sheet over time. Gulec and Bektas (2019) examined 

107 non-financial enterprises (966 firm-year observations) in the manufacturing industry 

across seven distinct subsectors in Bursa Istanbul (BIST) from 2008 to 2017. The results show 

that firms generally cannot profitably manage their assets and equity. A lower ratio shows 

that a corporation operates more efficiently; the results showed that the impact of 

depreciation on cash flow is significant in the financial statements. NIO indicates the 

profitability of a firm in terms of the income earned from its business activities. Using 14,000 

dairy farm accounting records from the Swiss Farm Accountancy Data Network (FADN) and 

Spearman correlation analysis of normalised and harmonised financial ratios, Zorn et al. (2018) 

found that NIO has a positive association with other financial efficiency indicators. Hasibuan 

et al. (2020) analyzed insurance companies registered on the Indonesian Stock Exchange from 

2011 to 2018 and show that insurance businesses’ net income from operations is measured 

in premium revenue and profit from underwriting activities. The combination of claim ratio, 

OpEx, and NIO has a significant effect on firm profitability.  

 

 Financial Stability 

Financial stability is used as an independent variable (Chen & Wong, 2004; Jeungbo, 2015; 

Kramarić et al., 2019). We use EFA to measure firm financial stability. Assets continue to play 
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a vital role in sustaining a business’s operational activities. However, fixed assets depreciate 

during the course of their useful economic life. The value of investments in fixed assets is 

relatively significant: fixed assets are the business assets that consume the majority of a firm’s 

capital because the quantity of funds required to acquire fixed assets is relatively large 

(Jefriyanto, 2019). The proportion of fixed assets is calculated by comparing total fixed assets 

to total assets. Examining an airline firm’s financial accounts and key financial statistics in 

Indonesia, Susanti et al. (2021) found that, though profitability (ROA) in asset utilisation 

efficiency fell, profitability (ROE) grew. Jefriyanto (2019) conducted a study from 2012 to 2016 

on manufacturing companies listed on the Indonesian Stock Exchange. The sample was 

acquired using purposive sampling. The author concluded that firms with a high level of fixed 

assets and a high sales-to-fixed-assets ratio were more likely to revalue fixed assets.  

 

 Solvency 

The DE ratio is the percentage of total liabilities to total equity (Heikal, 2014; Islami & Rio, 

2019; Kurniawan, 2021; Yu & Kim, 2023) or the ratio of current obligations to long-term debt. 

DE provides an indication of a company’s financial structure, allowing investors to assess the 

risk of uncollectible debt. A higher DE has a detrimental effect on a company’s performance 

since a higher debt rate results in larger interest expenses, which results in less profit. In 

comparison, a low DE level is correlated with superior performance because it results in higher 

returns. Hantono’s (2018) study shows that the DE has a considerable impact on the ROA of 

consumer goods companies listed on the Indonesia Stock Exchange with published audited 

financial statements from 2014 to 2017. The author’s findings are congruent with those of 

Qurays et al. (2018) who found that the DE influenced profitability as measured by ROA. Utami 

(2016) demonstrates that the DE affects the ROA of PT. Indofood Consumer Branded Product 

(CBP) Sukses Makmur from 2007 to 2014. Maikabara et al. (2021) studied the financing model 

to fit with the financial sustainability of the Islamic financial system. Using the literature and 

secondary data from related previous studies, they show that debt-based financing is more 

favourable than equity financing.  

 

 Macroeconomic factors 

Numerous empirical studies have examined the relationship between macroeconomic 

coefficients and profitability across industries. According to Grace and Hotchkiss (1995), INT 
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has an inverse association with premiums, which implies that underwriting profits are affected 

in the opposite direction. Studies have shown that the association between macroeconomic 

conditions and premium receipts in the life insurance business is statistically significant (Akinlo 

& Apanisile, 2014; Browne et al., 2000; Haiss & Sümegi, 2008; Sheytanova, 2004). 

Macroeconomic indices such as GDP growth, inflation, INT and income inequality, affect the 

success of non-life insurance firms (Doumpos et al., 2012). Investigating 49 Kenyan insurance 

companies from 2005 to 2014, Marimba (2018) found that the INT has a detrimental impact 

on the insurance industry’s ROA. Ismail et al. (2018) examined the impact of macroeconomic 

variables on the performance of insurance companies in Malaysia. The authors analysed the 

effect of GDP, Consumer Price Index (CPI) and INT on the ROA of six insurance companies 

listed on Bursa Malaysia from 1996 to 2015. The findings indicate that both GDP and INT 

influence a company’s output. However, they found that CPI has an insignificant effect on firm 

performance and sustainability.  

 

 Insurance characteristics 

Firm characteristics can be classified into four categories: market-related characteristics (firm 

size, audit firm status, and industry type), performance characteristics (profit margin, ROE and 

liquidity), ownership characteristics (large spread ownership and low spread ownership), and 

structural characteristics (gearing) (Rabiu, 2021). Iannotta et al. (2007) investigated the 

correlation between company attributes and its overall success. Their analysis of 181 well-

known banks across 15 European nations from 1999 to 2004 found that the level of ownership 

concentration does not have a statistically significant effect on bank performance. Examining 

671 firms and 68 internationally listed banks from 2007 to 2014, Koster and Pelster (2016) 

found a negative correlation between firm performance and firm characteristics. In their study, 

Talavera et al. (2017) examined how board diversity, as a firm property, affects both risk and 

performance. Analysing a sample of 97 Chinese banks from 2009 to 2013, they found an 

inverse relationship between the variety of board members’ ages and overall firm success. 

 

Shafique et al. (2015) compared the effectiveness of conventional insurance and Islamic 

insurance, also known as takaful, in a specific research area in Pakistan. Insurers provide a 

variety of services to safeguard the interests of businesses and individuals, including the 

reimbursement of losses sustained on property, life or business. Insurance companies 
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encourage business owners and individuals to engage in high-return endeavours that involve 

substantial risk. When such a service is unavailable, most investors are hesitant to engage in 

such business activities. Takaful and conventional insurance use identical infrastructure and 

technologies, so neither requires the installation of cutting-edge technology nor the hiring of 

additional personnel. However, takaful has greater significance compared with traditional 

insurance.  

 

 Government Intervention 

Government policies regulate the economy by influencing consumer stability and technology, 

that in turn, enhances firm performance (Sidik & Anik, 2020). Taxation is the primary source 

of revenue for the Malaysian government to fund its public expenditure (Hayati et al., 2019). 

Tax is regarded by taxpayers as a reduction in profit and investment revenue proportional to 

the amount of tax paid. Examining the impact of tax incentives on the expansion of 136 small 

and medium-sized enterprises (SMEs) in Nyarugenge, Rwanda, Daniel and Faustin (2019) 

found a robust, statistically significant inverse correlation between tax incentives and 

expansion of the sample. They conclude that tax incentives are crucial for SMEs to achieve 

sustainable development. Mauda and Saidu (2019) investigated the impact of tax incentives 

on the financial performance of publicly-listed consumer goods companies in Nigeria. The 

study examined seven of 21 consumer goods companies listed in Nigeria with published 

accounts during the 18 years encompassed by the data. The study reveals that investment 

allowance had a positive but insignificant impact on the financial performance of the sampled 

firms. In contrast, CA and loss relief had a positive, statistically significant influence. The study 

recommends that businesses should maximise their use of available tax incentives, 

particularly those associated with investments, because they will assist in reorienting the firms’ 

productivity. Investigating the impact of tax incentive planning in Free Trade Zones (FTZs) on 

the profitability of Nigerian enterprises, Ishul et al. (2020) found that tax breaks boost 

corporate performance. The research was able to establish the certainty of company 

profitability in investments in FTZs because of the large tax breaks provided by the 

government. It also demonstrated that tax incentives implemented in the zones are effective 

methods of industrial development and sustainability.  
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 The Covid-19 Pandemic 

Covid-19 was classified as a public health emergency by the WHO (Klonowska & Strupczewski, 

2021). Beginning in China, the pandemic spread around the globe, endangering nearly every 

sector of the global economy. Besides banking, the insurance industry is an essential financial 

service (Devanesan, 2023). In other words, any interruption in the insurance sector has an 

impact on the entire economy. Initial findings indicate that the pandemic profoundly impacted 

the insurance industry. The global market capitalisation of the insurance industry has 

decreased by US$760 billion since the start of the pandemic (Chester et al., 2020). The Covid-

19 pandemic highlighted the deficiencies of insurance models that failed to adapt sufficiently 

to the digital marketplace’s demands. Despite praising digital developments, insurance firms 

have been reticent in implementing such processes (Mayer Brown, 2020). Kuriakose et al. 

(2021) examined the effects of the Covid-19 pandemic on businesses, their adaptation 

strategies and their reactions to public policy. A random sample was taken from an online 

business panel database containing over 100,000 companies of all sizes and sectors located 

throughout Peninsular and East Malaysia. The adoption of digital technologies continues to 

be the most preferred modification option, with sales and marketing functions adopting the 

most digital technologies. The majority of companies ranked support for implementing digital 

technologies as being most required in the sales and marketing departments, with 

cybersecurity, consumer protection and data privacy constituting the top three regulatory 

obstacles. According to Brown (2020), the Covid-19 pandemic has expedited pre-existing 

patterns in the insurance sector pertaining to technological advances and alternative forms of 

innovation. In addition to presenting takaful operators with opportunities, challenges have 

been generated by the pandemic for InsurTech firms, their investors and insurance companies. 

A positive aspect of the Covid-19 pandemic is that it provided organisations with the 

opportunity to assess their readiness to conduct client services and operations remotely. This 

development is anticipated to yield long-term advantages for insurance companies, given the 

ongoing digitisation and technological advances in society. Using data from 4,278 firms in 47 

countries, Bose et al. (2022) examined the impact of Covid-19 on variations in firm value and 

the moderating effect of firm-level sustainability performance. The results indicate that 

companies operating in nations where the impact of Covid-19 was more severe encountered 

a decrease in their overall value. The negative relationship between the impact of Covid-19 
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and firm value is not as significant for companies that have better sustainability performance 

than those that have inferior sustainability performance.  

 

3.3.2 Data Collection 

The research domain is Malaysian insurance businesses. We chose representative insurance 

companies among Malaysia’s conventional and takaful operators. The primary reasons for 

selecting Malaysia were: 

 The Mid-Term Review (MTR) of Malaysia’s digital economy updated policies and 

strategies for 2023-2025 outlined in September 2023 demonstrates the country’s 

dedication to developing a digital economy (DOS, 2023). 

 Liberalisation of motor and fire tariffs began in 2016 allows insurers and takaful 

operators to sell new motor policies and add-on insurance at market rates. 

 Globally, insurance technology exploded in the year 2020 and Malaysia can no longer 

ignore the enormous prospects it may provide. The benefits are directly related to 

the country’s primary objectives, including attracting investment, developing local 

tech champions, catalysing digital innovation ecosystems, and ensuring digital 

inclusivity. 

 InsurTech can reduce the cost and accessibility of insurance for the Malaysian 

population. As the former governor of the Bank Negara Malaysia, Datuk Muhammad 

Ibrahim, acknowledged at the 6th Malaysian Insurance Summit in October 2016, the 

country’s “protection gap” was becoming a major source of concern. He noted that 

Malaysia’s estimated life and medical insurance protection gap is between 

RM550,000 and RM723,000 per household (Pezzotta, 2017). InsurTech encompasses 

much more than internet insurance distribution. When appropriately implemented, 

InsurTech will benefit businesses and the Malaysian economy and help close the 

protection gap for the Malaysian population. 

 Malaysia benefits from an economic ecology that is productive for investment. 

Located in the centre of the ASEAN, the country offers an appropriate, cost-effective 

gateway to the region’s 640 million people and US$2.5 trillion GDP (MDeC, 2018).  

 Malaysia adopted a thinking strategy of digital transformation to convert itself into a 

highly productive economy. Numerous government departments and ministries 
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collaborate with industry to accelerate digital transformation. The MDEC is the 

principal organisation in the Ministry of Communications and Multimedia Malaysia 

(MCM) responsible for charting a path for the holistic growth of the nation’s digital 

economy. 

 Malaysia has been a leader in foreign direct investment, attracting investments from 

all over the world, including the US, the UK, the Netherlands, Singapore, Germany, 

China, India, Australia, and Japan. Global firms and high-growth technology 

companies are attracted to Malaysia’s business-friendly environment. These 

organisations have invested in technology and platform development, digital and 

global business services and digital content development, with the goal of expanding 

the services regionally and globally from Malaysia as their centre (MDeC, 2018). 

 Malaysia’s status as a preferred destination for digital investment has been validated 

by its steady third-place rating (after world giants India and China) in AT Kearney’s 

Global Services Location Index since its establishment in 2004 (MDeC, 2018). 

 The 2017 Huawei Global Connectivity Index ranked Malaysia second in ASEAN, the 

2017 ICT Development Index ranked it seventh in Asia, and the 2018 Cloud Readiness 

Index ranked it eighth in Asia. Malaysia was also ranked sixth in Asia in the 2016 

Networked Readiness Index and the Asian Digital Transformation Index and seventh 

in ASEAN in the 2017 Huawei Global Connectivity Index (Hew, 2018). The 

technological prowess of the Malaysian population was acknowledged in a 2016 

Thomson Reuters Foundation survey that ranked Malaysia as ninth most favourable 

nation worldwide for social entrepreneurs. 

 

We selected InsurTech firms based on their origin in Malaysia, their operations in the 

insurance sector, their publication of financial reports, their supervision by the local financial 

regulatory authority and their inclusion in the Malaysian list of FinTech companies. Table 3.3 

lists the selected InsurTech companies for this study. 
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Table 3.3: The InsurTech companies in Malaysia in chronological order 

No. InsurTech Company 
Year 

Established 
Insurance Class 

1. CSE 1985 Motor 

2. Katsana 2013 Motor 

3. CompareHero.my 2013 Motor and Travel 

4. BookDoc 2015 Medical 

5. Fi Life 2015 Medical and Life 

6. ChumUp 2016 
Motor, Personal Accident, Medical, 

Life, and Travel 

7. Drava 2016 Motor 

8. Doctoroncall 2016 Medical 

9. GoInsurance 2016 
Travel, Personal Accident, Medical, 

and Motor 

10. PolicyStreet 2016 Car, Life, Motor, and Travel 

11. Aspirasi 2016 
Personal Accident, Motor, Travel, and 

Home 

12. Sureplify 2016 Motor, Travel, and Life 

13. Fatberry 2017 Motor, Health, Home, and Travel 

14. Laka 2017 Health and Motor 

15. Naluri 2017 Medical 

16. Vsure 2017 Life and Medical 

17. Finology 2017 Motor 

18. Ouch! 2018 
Medical, Travel, Motor, Home, and 

Life 

19. Senangpks 2018 Liability 

20. Smart Genie 2018 Life, Medical, Motor, and Travel 

21. Bjak 2019 Motor, Life, and Medical 

22. Qoala 2019 Motor, Home, and Personal Accident 
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The study period, 2008-2021, covers the success of all insurance products following the 2008 

GFC, economic downturns in Malaysia due to the petroleum managed-float price method 

introduced in December 2014 and the implementation of GST in 2015 and the Covid-19 

pandemic in 2020. There were very few InsurTech companies before the GFC; most were 

formed after 2008. Because they were in their infancy, InsurTech companies were frequently 

unwilling to make their annual or interim reports public. Additionally, given the differences in 

InsurTech’s start-up and reporting timeframes in Malaysia, 2008 provides a suitable starting 

point. We obtained the financial ratios from the annual reports of Malaysian insurance 

companies published in Bursa Malaysia, formerly known as the Kuala Lumpur Stock Exchange 

(KLSE), and Suruhanjaya Syarikat Malaysia (The Companies Commission of Malaysia), a 

regulatory agency with the authority to regulate and supervise corporate and business affairs 

in Malaysia. 

 

3.3.3 The Research Framework 

The research framework is based on the farming industry’s sustainability indicators and 

underlying financial ratios (Zorn et al., 2018). Sihem (2017) identifies the relationship between 

the agricultural insurance market and agricultural productivity nexus for 23 American and 

European countries from 2000 to 2015. Sihem demonstrates that agricultural productivity is 

enhanced through the implementation of agricultural insurance. In addition to risk 

management, agriculture insurance covers the weather conditions and contributes to a 

farmer’s capital accumulation. Previous studies (Dietrich & Wanzenried, 2011; Koster & 

Pelster, 2016; Shaban & James, 2017; Trujillo-Ponce, 2013) have used variables as a guide to 

estimate the determinants of firm performance in the financial industry. Phan et al. (2020) 

added FinTech variables to their study to test the impact of FinTech on the banking industry. 

This study refers to Dietrich and Wanzenried (2011), Köster and Pelster (2017), Phan et al.’s 

(2020), Shaban and James (2018) and Trujillo-Ponce (2013) studies to test the effects of 

InsurTech on the firm performance and the financial sustainability of insurance companies 

and takaful operators in Malaysia (Figure 3.2).  
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Figure 3.2: Random/fixed effects regression analysis process  
Source: Adapted from Dietrich and Wanzenried (2011), Köster and Pelster (2017), Phan et al. 

(2020), Shaban and James (2018), Trujillo-Ponce (2013) and Zorn et al.’s (2018) 
 

Figure 3.3 illustrates the research framework. The ratios and their assignment to different 

indicators are based on firms’ financial performance ratios. We observe a partial congruence 

between the stability and solvency indicators. The indicators of financial efficiency are 

adopted from Zorn et al.’s (2018) study of the farming industry. We use RE/FE regression to 

examine the effects of InsurTech on firm performance and financial sustainability. Next, the 

two-step GMM is used to measure the impact of InsurTech and insurance characteristics, 

government intervention and the Covid-19 pandemic on firm performance and the financial 

sustainability of insurance companies and takaful operators in Malaysia. 

 



 

83 
 

 
Figure 3.3: The study’s research framework  
Source: Author’s compiling 
 

Panel estimation approaches are prevalent in experimental economics. Numerous empirical 

studies use a panel approach to analyse repeated experiments with a large number of periods, 

including repeated public good games (Croson et al., 2005), bidding behaviour (Rassenti et al., 

2003) and ultimatum games (Abdel-Maksoud et al., 2008; Botelho et al., 2004; Cooper et al., 

2002; List & Cherry, 2000), among others. Using knowledge of intertemporal dynamics and 

individuals, it is possible to adjust for the impact of unobserved or missing factors when using 

panel data. This second dimension (individual/time) allows us to better capture the complexity 

of human behaviour in this study. For example, using panel data methodologies, Harrison 

(2007) demonstrates that “house money” in traditional public good studies may affect 

behaviour, contrary to previously published findings. 

 

We use panel data regression models to evaluate the performance of insurance companies 

and takaful operators in Malaysia and examine the impact of InsurTech on firm performance 

and financial sustainability. 

 

Panel data analysis is interesting for a variety of reasons. First, panel data analysis addresses 

the issue of omitted variable bias produced by unobserved heterogeneity between entities, 
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which is a frequent occurrence when fitting models to cross-sectional data. Second, it can take 

advantage of dynamics that cross-sectional data are incapable of detecting. Cross-sectional 

data are typically limited to a single year; panel data analysis can circumvent this constraint. 

The third reason panel data analysis is appealing is that it frequently uses a large number of 

observations. For instance, if there are n units of observation and they are carried out across 

T periods, there could be n*T observations consisting of a time series of length T on n units. 

 

The panel data regression model is given as: 

   𝑦௜௧ = 𝛽଴ + ෍ 𝛽௝𝑥௜௧

௞

௃ୀଵ
+ 𝑢௜௧                                                                            (3.1) 

where: 𝑦 is the dependent variable; 𝑥 is the independent variable; and 𝛽଴ is the constant term; 

𝛽௝(𝑗 = 1, … , 𝑘) is the coefficient to be estimated; 𝑖 and 𝑡 are the section and time indices, 

respectively, and 𝑢௜௧ = 𝑎௜ + 𝜀௜௧ , where 𝑎௜  is the unobserved effect that is unique to each 

individual. The model includes 𝛿𝑡, which is a trend term in 𝑡 that permits intercepts to shift 

with time in the fixed-effects method. This permits correlation between 𝑎௜ and the regressor 

matrix 𝑥௜௧, implying that the fixed effects model assumes that the individual-specific effect is 

associated with the independent variables. It demonstrates an unobserved time-invariant and 

group-specific impact and presupposes that 𝑎௜ is independent of all 𝑡 in the random effects 

method, and 𝜀௜௧ is the error term (Min, 2019). 

 

Three distinct methodologies are available for estimating fixed-effects models: within-groups 

fixed-effects, first differences fixed-effects, and least squares dummy variable fixed-effects. 

To determine within-group fixed effects, the mean value of the variables on a particular 

individual is subtracted from the data for that specific individual. When expressed in the 

general form of the regression model, it becomes: 

𝑦ത௜ = 𝛽଴ + ෍ 𝛽௝𝑥̅௜௝

௞

௝ୀଵ
+ 𝑢௜௧                                                                                         (3.2) 

where: 𝑢ത௜௧ = 𝛿𝑡̅ + 𝑎௜ + 𝜀௜௧   

and when the mean variable equation is subtracted from the equation (3.2), it becomes: 

                    𝑦௜௧ − 𝑦ത௜ = ෍ 𝛽௝൫𝑥௝௜௧ − 𝑥̅௜௝൯
௞

௝ୀଵ
+ 𝛿(𝑡 − 𝑡̅) + 𝜀௜௧ − 𝜀௜̅௧                                         (3.3) 

and thus 𝑎௜ vanishes.  
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Equation (3.3) is known as the within-group regression model because it considers the 

variance in the average of the dependent variable by examining the changes in the averages 

of the explanatory variables related to a specific individual (Genser et al., 2015). According to 

Genser et al. (2015), the advantage of this version is the ability to mitigate unobserved 

heterogeneity bias. As stated earlier, fixed effects (unobservable differences between groups) 

are eliminated using this method; the values of the dependent and explanatory variables for 

each observation are presented as deviations from their respective means. Thus, within-group 

fixed effects are used to estimate a fixed-effects model involving a large number of individuals.  

 

In the second variant, called the first differences fixed-effects, a similar subtraction procedure 

is used. However, in this case, the current time period is subtracted from the observation’s 

lagged one year (Nwakuya & Emmanuel, 2020). The current model can be expressed as: 

 𝑦௜௧ = 𝛽଴ + ෍ 𝛽௝𝑥௝௜௧

௞

௝ୀଵ
+ 𝛿𝑡 + 𝑎௜ + 𝜀௜௧                                                                 (3.4) 

the preceding time period equation is: 

 𝑦௜௧ିଵ = 𝛽଴ + ෍ 𝛽௝𝑥௝௜௧ିଵ

௞

௝ୀଵ
+ 𝛿(𝑡 − 1) + 𝑎௜ + 𝜀௜௧ିଵ                                          (3.5) 

hence differencing results in: 

 ∆𝑦௜௧ = ෍ 𝛽௝∆𝑥௝௜௧

௞

௝ୀଵ
+ ∆𝛿 + 𝜀௜௧ − 𝜀௜௧ିଵ                                                               (3.6) 

Similarly, equation (3.6) shows that 𝑎௜  and 𝛽଴ disappear because of the unobserved effect. 

The model is adjusted in the first two variants to eliminate the unobserved impact while 

retaining the time effects. As previously discussed, this eliminates parameters’ unobservable 

influence and results in the loss of the first time period for each cross-section (𝑡 − 1 rather 

than 𝑡 ) (Wooldridge, 2001). First differences fixed-effects are used to address omitted 

variables in a panel data study.  

 

The third variant, called the least squares dummy variable (LSDV) regression, clearly 

incorporates the unobserved impact, 𝑎௜ (Dougherty, 2016). For instance, a dummy variable, 

𝐴௜ , can be introduced. It equals 1 in the presence of an observation relating to the individual 

𝑖 and 0 in the absence of such an observation. The equation can be written as: 

 𝑦௜௧ = ෍ 𝛽௝𝑥௝௜௧

௞

௝ୀଵ
+ 𝛿𝑡 + ∑ 𝑎௜𝐴௜

௡
௜ୀଵ + 𝜀௜௧                (3.7)  
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Thus, the unobserved effect is represented as the coefficient of the individual-specific dummy 

variable; 𝑎௜𝐴௜  is the fixed effect of individual 𝑖  on the dependent variable 𝑦௜  (Dougherty, 

2016). As discussed above, this is a variation of the fixed-effects technique dummy variables.  

 

As previously mentioned, panel data regression models with fixed effects exhibit inefficiency 

when the variables remain constant across all individuals. When characterising a specific 

group of variables, fixed-effects models are more effective at illustrating the relationships 

between them than when attempting to characterise an entire industry (Farkas, 2005). One 

such option is to use random-effects models to visualise linkages that span the entire industry 

(Gurka et al., 2012). We can perform panel data analysis using the random-effects regression 

model. For the random-effects approach, the basic equation is: 

 𝑦௜௧ = 𝛽଴ + ෍ 𝛽௝𝑥௝௜௧

௞

௝ୀଵ
+ 𝛿𝑡 + 𝑎௜ + 𝜀௜௧                                                                  (3.8) 

where: 𝑢௜௧ = 𝑎௜ + 𝜀௜௧, 𝑎௜ is the unobserved time-invariant and group-specific effect, 𝜀௜௧ is the 

error term, and 𝐸(𝑢௜௧) = 𝐸(𝑎௜௧ + 𝜀௜௧) = 𝐸(𝑎௜௧) + 𝐸(𝜀௜௧) = 0 (Dougherty, 2016).  

 

According to Greene (2008), Hsiao et al. (1999) and Torres-Reyna (2007), fixed-effects models 

investigate the relationship between predictors and outcome variables within sections and 

accurately represent the performance of the entire group. By and large, random effects can 

be viewed as efficient when the underlying assumptions are thought to be true (Hofmann & 

Werkheiser, 2012; Sheytanova, 2004). We use panel data regression models to investigate the 

overall performance of insurance companies and takaful operators in Malaysia, the number 

of InsurTech businesses in Malaysia, and the effect of InsurTech on firm performance and 

financial sustainability. As a result, random effects models are the preferred option. However, 

if we delete the omitted variables, the individual-specific effect 𝑎௜௧, may be associated with 

the random-effects model’s independent variables, making the fixed-effects model more 

resilient. 

 

We have to conduct a test to decide which strategy is preferable. The Durbin-Wu-Hausman 

(DWH) test is a common hypothesis test in econometrics. The objective is to assist researchers 

in determining the optimal approach to use when examining a panel dataset. The null 

hypothesis posits that random effects are more favourable. In the panel data regression model, 
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the error term and the independent variables do not exhibit any correlation, suggesting that 

𝐶𝑜𝑣(𝑎௜, 𝑥௜௧) ≠ 0 for at least one 𝑖. Alternatively, the fixed-effects model may be applicable. A 

statistically significant correlation is observed between the independent variables and the 

error term in the panel data regression model. Statistically, this finding means that 

𝐶𝑜𝑣(𝑎௜, 𝑥௜௧) ≠ 0 for all 𝑖. Next, we select a significance level. In general, the significance level 

should be 0.05, a figure that indicates that if the test p-value is less than 5%, we reject the null 

hypothesis and should use the fixed-effects model. If the p-value is more than 0.05, we cannot 

reject the null hypothesis and we need to use the random-effects models. The Hausman 

statistic is determined using the following formula: 

𝐻 = ൫𝛽መோா − 𝛽መிா൯
ᇱ
ൣ𝑉𝑎𝑟൫𝛽መோா൯ − Var൫𝛽መிா൯൧

ିଵ
൫𝛽መோா − 𝛽መிா൯                              (3.9) 

where: 𝛽መோா  and 𝛽መிா  are vectors of coefficient estimates for random- and fixed-effects, 

respectively.  

 

The Hausman statistic (𝐻) is a 𝑥ଶ (𝑘) distribution with 𝑘 degrees of freedom equal to the 

number of elements. The 𝐻 statistic is compared to the critical values for the two-dimensional 

distribution on 𝑘 degrees of freedom; the null hypothesis is rejected if it is greater than the 

critical value. If the test rejects the null hypothesis, there is evidence that random-effects 

estimation is biased and that fixed-effects estimation is the proper technique (Hausman, 1978; 

Sheytanova, 2004). 
 

Apart from the Hausman test, we checked the dataset’s stationarity before using the 

regression model. Stationarity is crucial in time series analysis. Catherine et al. (2016), Hadri 

(1999) and Swanepoel (2019) all conducted unit root tests in time series and panel data 

studies to ascertain stationarity. There are three primary reasons for stationarity testing: (1) 

it can significantly affect a series’ behaviour and features; (2) the introduction of nonstationary 

variables can result in false regression difficulties (spurious regression is a mathematical 

relationship in which two or more variables are unrelated to one another but are wrongly 

inferred to be related because of coincidence or the existence of another unknown cause) and 

(3) when the variables in a regression model are nonstationary, conventional asymptotic 

assumptions are violated. In other words, the ‘t-ratio’ does not follow the t-distribution, 

making it impossible to test the hypothesis adequately. 
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Additionally, when analysing panel data, we must address the stationarity problem. Since the 

publication of Levin and Lin’s (1993) study on panel data models, the panel data unit root test 

has grown in popularity. The main argument for replacing the panel data unit root test for 

time series unit root tests such as the Dickey-Fuller (DF) test, the Augmented Dickey-Fuller 

(ADF) test and the Phillips-Perron (PP) test, is that as cross-sectional data increase, the test’s 

power increases. The test statistic is asymptotically normal, which is an additional benefit of 

using a panel unit root test as opposed to the time series unit root test, which has an irregular 

distribution, and the sample exhibits a typical and approximate normal distribution (Hadri, 

1999). 

 

The most popular unit root test uses the general equation: 

 𝛥𝑦௜௧ = 𝜌௜𝑦௜,௧ିଵ + ∑ ∅𝑖, 𝚤
ఘ೔
௟ୀଵ 𝛥𝑦௜,௧ିప + 𝑎௜𝑑௜௧ + 𝜀௜௧                                                (3.10) 

Here, 𝑑௜௧ is the deterministic component whereas 𝜌௜  = 0 indicates that y has a unit root for 

the individual 𝑖.; and 𝜌௜  < 0 indicates that the process is stationary around the deterministic 

portion (Levin & Lin, 1993). 

 

The Levin-Lin (LL) test, the Im-Pesaran-Shin (IPS) test and the Fisher’s (𝑝𝜆) test are the three 

primary forms of panel data unit root tests. Levin-Lin designed the LL test (Barbieri, 2006). 

They integrated a time trend into the test model and individual and time-specific effects. Levin 

and Lin upgraded their panel unit root test results in 1993 and addressed the issues of 

heteroscedasticity and autocorrelation (Barbieri, 2006). The major restriction of the LL test is 

that it is identical for all observations (𝐻଴: 𝜌ଵ = 𝜌ଶ = ⋯ = 𝜌ே = 𝜌 = 0 and 𝐻ଵ: 𝜌ଵ = 𝜌ଶ =

⋯ 𝜌ே = 𝑝 < 0), which results in the null hypothesis not being rejected in some scenarios 

when it should be because the alternative is too strong. 

 

The IPS test relaxes the presumption that 𝜌 for all 𝑖., the alternative hypothesis is the same. 

Though the IPS test was developed as a generalisation of the LL test, it assumes that 𝛵 is 

constant across all cross-sectional units and that 𝐸൫𝑡௜,்൯ and 𝑉൫𝑡௜,்൯ are constant over all 𝑖. As 

a result, the IPS can be used only with balanced panel data (Maddala & Wu, 1999). Maddala 

and Wu (1999) examine the hypothesis based on significant results from the Ν independent 

test, particularly in the context of meta-analysis. These approaches depend on how the 

observed significance levels (p-values) from several tests are combined. 
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Fisher’s (𝑝ఒ) test determines whether the test statistics are continuous, the significance levels 

are independent uniform (0,1) variables, and 𝜆 has 𝑥ଶ (2Ν degrees of freedom) distribution. 

One advantage of the Fisher’s test is that it does not need the dataset to be balanced like the 

IPS test; it may be used for any unit root test developed (Maddala & Wu, 1999). 

 

In many data sets, especially in microeconomics, the time dimension 𝛵 is small. Therefore, 

tests whose asymptotic properties are determined by the assumption that 𝛵 tends towards 

infinity can lead to false conclusions. Harris and Tzavalis’s (1999) unit root test assumes that 

the time dimension 𝛵 is fixed. Their simulation results indicate that the test has favourable 

size and power properties for Ν greater than 25. They report (p. 213) that estimation improves 

faster when 𝛵 increases for a given Ν than when Ν increases for a given 𝛵. 

 

In the regression model, the Harris and Tzavalis (HT) test statistic is based on the OLS estimator, 

𝜌,: 

  𝑦௜೟
= 𝜌𝑦௜,௧ିଵ + 𝑧௜௧

ᇱ 𝛾௜ + 𝜀௜௧                (3.11) 

where: 𝑧௜௧
ᇱ 𝛾௜ permits panel-specific means and trends. 

 

The assumption made by Harris and Tsavalis is that 𝜀௜௧  follows an independently and 

identically distributed (i.i.d.) normal distribution, where the variance remains constant across 

all panels. As a result of the bias introduced by the inclusion of time trends and panel means 

in this model, the null hypothesis does not hold that the expected value of the OLS estimator 

equals one. The mean and standard error were calculated by Harris and Tsavalis under three 

different conditions: the nonconstant option (which excludes panel-specific means and time 

trends), the default option (which includes panel-specific means only), and the trend option 

(which includes both panel-specific means and time trends). The asymptotic distribution of 

the test statistic is justified as Ν, so a relatively large number of panels should be used when 

applying this test. Like the LL test, the HT test assumes that each panel has the same 

autoregressive parameter. 

 

Maddala and Wu (1999) identified Fisher’s test (based on the ADF test) as the most 

straightforward and easiest to implement, surpassing the LL and IPS tests by using Monte 

Carlo simulations to evaluate models. Their arguments applied to panel cointegration tests 
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that investigated both the null of no cointegration and the null of cointegration and tests that 

used stationarity as the null.  

 

Maddala and Wu (1999) discovered significant issues with panel data unit root and 

cointegration tests, namely, the inclination to generalise tests used in univariate data to panel 

data under specific conditions. This inclination leads to an increased focus on technical 

intricacies rather than the fundamental inquiries at hand, thereby reducing the probability of 

their practical applicability. For example, nearly all statistical tests incorporate a null 

hypothesis stating that there is no cointegration or stationarity among all series, or vice versa. 

The utility of the test is diminished by this type of hypothesis. Azizi (2017) demonstrates that 

the outcomes of regression analyses using nonstationary variables were similar to using the 

original regression, fully-modified regression, and dynamic regression models on the same 

panel dataset. 

 

When estimating regression models, heteroscedasticity must also be considered. One 

assumption in the linear regression model is that the random error factors in the regression 

satisfy homoscedasticity (Baum et al., 2003; Kossaï & Piget, 2014; Kramarić et al., 2019; 

Swanepoel, 2019). This assumption implies that their variances must be identical. The 

regression model is heteroscedastic if this assumption is violated, resulting in different 

variances for the random error terms. Though OLS estimates are accurate and consistent in 

the presence of heteroscedasticity, they are not ideal estimates. Thus, the model’s 

heteroscedasticity should be determined and deleted before any analysis.  

 

The most often used method for determining heteroscedasticity is White’s general 

heteroscedasticity test (WT). The null hypothesis in White’s test is that the regression 

equation random error fulfils homoscedasticity. The alternative hypothesis is that the 

regression equation’s random error is heteroscedastic. Under the null hypothesis, the test 

statistics (WT) follow a 𝑥ଶdistribution with 𝑘 degrees of freedom, where 𝑘 is the number of 

independent variables. If 𝑛𝑅ଶ > 𝑥ଶ(𝑘), where n is the number of observations and 𝑅ଶ is the 

auxiliary regression determinability coefficient, the null hypothesis is rejected and evidence 

for heteroscedastic residuals exists (Yan & Su, 2009).  
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Heteroscedasticity is frequently present in econometrics when analysing cross-sectional and 

panel data. The most popular and effective way to reduce heteroscedasticity following 

White’s test is to use the robust standard error. A robust standard error ensures that the 

standard deviation is not affected by heteroscedasticity problems. The robust 𝑇 statistic is still 

asymptotically distributed when calculated using the robust standard deviation. Both the 𝑇 

test and the 𝐹 test are asymptotically effective for estimating the regression coefficient using 

the robust standard error. As a result, it will have no effect on the regression estimates 

(Yamano, 2009). 

 

3.3.4 Robustness Checks and Endogeneity 

A robustness check should be used to determine whether the original test is valid under 

certain circumstances. Robustness tests have become more frequently used in studies to 

confirm the scientific foundation of the research (Kuorikoski et al., 2007). For instance, in 2009, 

23% of papers published in ‘The American Economic Review’ included a robustness 

assessment (Lu & White, 2014). 

 

Researchers have addressed and defined robustness in a variety of ways. For instance, 

robustness can be referred to as the identical sign and significance of the original and verified 

results, the weighted average effect, or the effect stability for the original and checked results 

(Neumayer & Plumper, 2017). A robustness check or test can be used to improve the 

robustness of evaluation methods and indicators’ explanatory power. According to Hansen 

and Sargent (2007), a robustness check includes: 

 Adjusting the categories or standards to the data and retesting the significance of the 

results. 

 Substituting, increasing or decreasing the independent variables to determine 

whether the results remain significant.  

 Testing the results’ robustness using another estimation method (e.g., RE/FE panel 

data regression models or GMM models). 

To ascertain the consistency of the findings, we use a different measurement technique to 

determine the continued comparability of the results. 
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In addition to RE/FE model estimators, GMM model estimators are critical in econometrics 

research. According to Hansen (1982), GMM is a method for parameter estimate because the 

model’s real parameters satisfy a specified moment condition. To illustrate using an example, 

assume we obtain 𝑛 observations {𝑥, 𝑥ଶ𝑥ଷ⋅⋯, 𝑥௡} from a statistical model and know that the 

following 𝑞  moment conditions hold true: 𝐸൫𝑚ଵ(𝑥ଵ, 𝜃)൯ = 0, 𝐸൫𝑚ଶ(𝑥ଶ, 𝜃)൯ =

0, . . . , 𝐸 ቀ𝑚௤൫𝑥௤ , 𝜃൯ቁ = 0, where 𝜃 is a p-dimensional unknown parameter in this statistical 

model. Additionally, it is defined as a q-dimensional moment function in terms of 𝜃. Thus, 

𝐸൫𝑚(𝑥௜, 𝜃)൯ = 0 . If we provide a 𝑞 × 𝑞  weight matrix W, we obtain 

𝐸൫𝑚(𝑥௜, 𝜃)ଵ𝑊𝑚(𝑥௜ , 𝜃)൯ = 0 . Thus, the GMM estimate of 𝜃෠  is                                                                   

𝜃෠ = arg min
ఏா௵

∑ 𝑚(𝑥ଵ, 𝜃)ᇱ𝑊𝑚(𝑥ଵ, 𝜃)௡
௜ୀଵ , where 𝛩 is the 𝜃 parameter space. In econometrics, 

two distinct varieties of GMM estimation methods are recognised: first-difference or one-step 

GMM estimation and second-order or two-step GMM estimation. One limitation of the one-

step GMM is that it disregards recent values when used for estimation. The exclusion of a 

current value from the first-difference transformation could lead to an excessive number of 

observations being lost, thereby producing an inefficient estimate of the dataset. To 

circumvent this issue and prevent further excessive data loss, a two-step GMM can be used 

(Roodman, 2006). 

 

Numerous Monte Carlo investigations have discovered that though the efficient two-step 

GMM estimators’ predicted asymptotic standard errors exhibit considerable downward bias 

in small samples, the one-step GMM is nearly unbiased (Arellano & Bond, 1991). Although 

both methods have their drawbacks, GMM estimators are known to be consistent, 

asymptotically normal, efficient, and capable of producing unbiased estimates in all 

estimators. GMM does not use any additional information during estimation; it relies on valid 

internal instruments. 

 

Several studies have used GMM estimating methods to examine firm performance. For 

instance, Athanasoglou et al. (2005) examine the effects of credit risks, operational risks, and 

market risks on the bank performance in Greece from 1985 to 2001 using a GMM technique. 

The authors discover that a decline in the performance of Greek banks could potentially be 

attributed to a combination of increased credit risks, decreased capital holdings, and 
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increased operational risk factors. The analysis demonstrates the critical importance of risk 

management and industry surveillance. Tan (2016) used a one-step GMM to analyse Chinese 

banks from 2003 to 2011. The author concludes that a decline in liquidity reserves and an 

increase in credit risks could have a negative impact on the profitability of Chinese banks. To 

achieve a higher level of performance, bank managers and regulators must enhance the 

efficacy of their risk management and monitoring processes.  

 

Additionally, as previously discussed, numerous studies include robustness checks to 

determine the validity of their initial models. For example, both DeYoung and Jang (2016) and 

Fredriksson and Moro (2014) evaluated their dataset using random-effects panel data 

regression models and subsequently demonstrate their resilience using a GMM estimator. 

DeYoung and Jang (2016) examined the impact of liquidity risk management on US banks from 

1992 to 2012. They demonstrate that banks should adhere to, and meet, regulatory liquidity 

requirements; doing so might help banks perform better. The GMM estimator confirmed their 

original model’s findings. Fredriksson and Moro (2014) examined the impact of capital and 

liquidity concerns on Finnish banks from 2001 to 2005. The authors demonstrate that reduced 

liquidity and increased debt could negatively affect bank performance. The GMM estimators 

reveal that their initial models were reliable.  

 

The generic model to be estimated for the data is: 

                    𝑦௜௧ = 𝛽଴ + ෍ 𝛽௝𝑥௝௜௧

௞

௝ୀଵ
+ 𝑢௜௧, where 𝑈௜௧ = 𝑎௜ + 𝜀௜௧                                    (3.12) 

where: 𝑦 is performance variables; 𝑥  is financial sustainability variables; 𝛽଴  is the constant 

term; 𝛽௝(𝑗 = 1~𝑘) is estimated coefficients; 𝑖 and 𝑡 are firm and time indices, respectively; 𝑘 

is the number of independent variables; 𝑎௜ is the bank-specific unobserved effect; 𝜀௜௧ is the 

error term.  

 

As the robustness check GMM model is prompted by the research on the drivers of insurance 

companies’ performance (Athanasoglou et al., 2005; Tan, 2016), we add a regressor for the 

dependent variable’s lag. When a dynamic model is used, the model may be stated in the 

following manner: - 
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 𝑦௜௧ = 𝛽଴ + 𝛿𝑦௜,௧ିଵ + ෍ 𝛽௝𝑥௝௜௧

௞

௝ୀଵ
+ 𝑢௜௧                                                             (3.13) 

where: 𝛿𝑦௜,௧ିଵ is a one-period lagged performance variable and 𝛿 is the adjustment rate to 

equilibrium. Typically, the value 𝛿  remains in the range of 0 to 1, indicating that the 

performance continues and finally recovers to the average level. A value close to zero 

indicates a rapid adjustment rate and a value close to one indicates a sluggish rate of 

adjustment (Athanasoglou et al., 2005). 

 

Additionally, endogeneity may pose a challenge in regression models. When the independent 

variable and error term are correlated, endogeneity occurs. Three fundamental sources 

contribute to endogeneity. First, failing to consider simultaneity during estimation will lead to 

inaccurate estimates. The failure leads to a breach of the Gauss-Markov theorem and the 

presence of endogeneity in the exogenous hypothesis. Second, a correlation between the 

independent variable and the error term may arise when an unobserved variable confounds 

the independent and dependent variables. The third scenario occurs when the independent 

variables are accurately measured but still contain errors (Johnston, 1972; Wooldridge, 2020). 

Endogeneity generally refers to the condition in which the dependent and independent 

variables are interdependent. 

 

OLS estimates of regression coefficients may be skewed when a data set is analysed using a 

regression model and the independent variables are related to the error term. Assuming that 

the independent variables and the error term are unrelated, which is a fundamental 

assumption of OLS, these biases may lead to inconsistent estimates and erroneous inferences, 

ultimately resulting in inaccurate conclusions and theoretical interpretations. At times, such 

biases can even result an incorrect sign on coefficients. As a result, we must conduct tests to 

rule out endogeneity. Apart from assisting us determine whether to use fixed-effects or 

random-effects models, the DWH test also assists us detect correlations between variables in 

the regression model. As mentioned above, the DWH test examines the relationship between 

the error term and the model’s independent variables, with the null hypothesis that there is 

no relationship between the error term and the independent variables (Davidson & 

MacKinnon, 1993). Thus, if the DWH test indicates that the random-effects model is preferable, 

there is no issue of endogeneity. GMM is one remedy for endogeneity bias in panel data, 
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which implies that the error term is independently and identically distributed across the 

dataset (Zaefarian et al., 2017). Arellano and Bond (1991) and Blundell and Bond (1998) 

developed the GMM specifically for dynamic panel data. 

 

In most cases, the cause and effect relationship for underlying phenomena is dynamic across 

time in dynamic panel data. For example, though current year risk factors may substantially 

affect performance in bank risk management, the previous year risk factors do not. Dynamic 

panel data estimation strategies use the lagged value of the dependent variables as an 

explanatory variable. The lagged values are determined as instruments to control the 

endogenous relationship. Lagged variables are commonly called “internal instruments” 

because they are incorporated into the basic structure of the model (Roodman, 2006). The 

GMM model reduces endogeneity by transforming the dataset internally via a statistical 

procedure that subtracts the variable’s past value from its current value. As a result, the 

number of observations is lowered, and the GMM’s efficiency is increased (Wooldridge, 2020). 

Ullah et al. (2018) demonstrate that endogeneity bias causes significant variations in OLS, fixed 

effects, and GMM estimations. They discovered that GMM has superior controls for 

endogeneity. Schultz et al. (2010) obtained comparable findings using a governance-

performance dataset.  

 

3.4 Model Specifications  

3.4.1 Random Effects/Fixed Effects Regression Model  

We use a model based on Phan et al.’s (2020) study to evaluate the performance of insurance 

companies and examine the impact of InsurTech on firm performance. The model used to 

answer the first research question is: 

 

Model 1: Model with ROA as the dependent variable: 

 ROAit  = 𝛽0 + 𝛽1INSURTECHt + 𝛽2LIQUIDITYit + 𝛽3FINEFFit + 𝛽4STABILITYit +  

𝛽5SOLVENCYit + 𝛽6MACROECONt + 𝜀 𝑖t                                      (3.14) 
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Model 2: Model with ROS as the dependent variable: 

 ROSit  = 𝛽0 + 𝛽1INSURTECHt + 𝛽2LIQUIDITYit + 𝛽3FINEFFit + 𝛽4STABILITYit +  

𝛽5SOLVENCYit + 𝛽6MACROECONt + 𝜀 𝑖t                         (3.15) 

 

Model 3: Model with the IPM as the dependent variable: 

 IPMit  = 𝛽0 + 𝛽1INSURTECHt + 𝛽2LIQUIDITYit + 𝛽3FINEFFit + 𝛽4STABILITYit +  

𝛽5SOLVENCYit + 𝛽6MACROECONt + 𝜀 𝑖t                                      (3.16) 

 

Model 4: Model with the OSS as the dependent variable: 

OSSit  = 𝛽0 + 𝛽1INSURTECHt + 𝛽2LIQUIDITYit + 𝛽3FINEFFit + 𝛽4STABILITYit +  

𝛽5SOLVENCYit + 𝛽6MACROECONt + 𝜀 𝑖t                                      (3.17) 

 

We use IPM (Calandro & Lane, 2002) and the OSS formula (Memom et al., 2021) for dependent 

variables. The ROA and ROS models are adopted from Phan et al.’s (2020) study. 

 

Internal financial factors include LIQUIDITYit, FINEFFit, STABILITYit, and SOLVENCYit. The 

external factors include MACROECONit, where macroeconomic data are used. This decision 

agrees with studies by Albertazzi and Gambacorta (2006), Allen et al. (2016), Athanasoglou et 

al. (2005) and Bikker and Hu (2002), who found that growth in the economy stimulates the 

financial system. INSURTECH represents the number of InsurTech companies in t year. 

 

3.4.2 Two-Step System GMM Model  

We use the models by Phan et al. (2020) and Serge et al. (2019) to examine the effect of 

InsurTech as a performance predictor. The model answers research question two. 

 

INSPERit  = 𝛽0 + 𝛽1INSPERit-1 + 𝛽2INSURTECHt + 𝛽3LIQUIDITYit +  

𝛽4FINEFFit + 𝛽5STABILITYit + 𝛽6SOLVENCYit +                            

𝛽7MACROECONt + 𝛽8YEARDUMMYi + 𝜀 𝑖t             (3.18) 

where: 

INSPER represents the performance of insurance companies and takaful operators and their 

financial sustainability based on ROAit, ROSit, IPMit and OSSit.; 
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INSPERit-1 represents the dependent variables lagged one year (instrument variables), and 

YEAR DUMMY represents the number of years of study. 

 

To answer research question three, we expand the GMM of equation (3.18) by adding 

insurance characteristics (INSURANCE AND TAKAFUL). The motivation for examining insurance 

characteristics in shaping this relation has its roots in Dietrich and Wanzenried (2011), 

Iannotta et al. (2007), Koster and Pelster (2016), Matousek et al. (2014) and Talavera et al. 

(2017). Those studies show that firms’ characteristics are instrumental in shaping firm 

performance and financial sustainability. Hence, we divide insurance companies into two 

categories. We use a dummy variable to represent the firm category. We generate two sets 

of dummy data using dummy variables equal to 1 for takaful operators and zero for insurance 

companies and vice versa. It is anticipated that takaful firms will exhibit more liquidity, 

competitiveness, efficiency, and visibility (Shafique et al., 2015). Therefore, it is projected that 

InsurTech and firm characteristics will more significantly affect takaful operators than 

insurance companies.  

 

INSPERit = 𝛽0  + 𝛽1INSPERit-1  + 𝛽2(INSURTECHt * INSURANCEit)+  

𝛽3(INSURTECHt * TAKAFULit) + 𝛽4LIQUIDITYit +  

𝛽5FINEFFit + 𝛽6STABILITYit + 𝛽7SOLVENCYit +  

𝛽8MACROECONt + 𝛽9YEARDUMMYi + 𝜀 𝑖t             (3.19) 

where: 

INSURANCEit represents insurance companies for i company in t year and TAKAFUL represents 

takaful operators for i company in t year. 

 

To determine the effect of InsurTech and government intervention on firm performance and 

the financial sustainability of insurance companies and takaful operators in Malaysia, we use 

a dummy variable to represent government intervention. The dummy variable equals 1 when 

government intervention begins; otherwise, zero. We divide the data into two sub-samples: 

with and without government intervention. The equations used to answer research question 

four are: 

 

 



 

98 
 

INSPERit = 𝛽0  + 𝛽1INSPERit-1 + 𝛽2(INSURTECHt * GOVt)+  

𝛽3(INSURTECHt * NON_GOVit) + 𝛽4LIQUIDITYit +  

𝛽5FINEFFit + 𝛽6STABILITYit + 𝛽7SOLVENCYit +   

𝛽8MACROECONt + 𝛽9YEARDUMMYi + 𝜀 𝑖t             (3.20) 

where: 

GOV represents a dummy variable with government intervention and NON_GOV represents a 

dummy variable without government intervention. 

 

To assess the impact of the Covid-19 pandemic and InsurTech on firm performance and the 

financial sustainability of insurance companies and takaful operators in Malaysia, we use the 

number of Covid-19 cases. These following are used to respond to the fifth research question: 

 

INSPERit = 𝛽0  + 𝛽1INSPERit-1  + 𝛽2(INSURTECHt * COVIDt)+  

𝛽3LIQUIDITYit + 𝛽4FINEFFit + 𝛽5STABILITYit +  

𝛽6SOLVENCYit + 𝛽7IMACROECONt +  

𝛽8YEARDUMMYi + 𝜀 𝑖t                (3.21) 

where: 

COVID is the log of the number of Covid-19 cases in t  year. 

 

3.5 Chapter Summary 

This chapter outlined the research procedure, research framework, and methodology. The 

chapter discussed the data-gathering procedures and how the study variables were chosen 

for empirical analysis. The research framework highlights the models used to demonstrate the 

influence of InsurTech on firm performance and the financial sustainability of Malaysian 

insurance companies and takaful operators from various perspectives.  

 

The chapter explained the models used to investigate the impact of InsurTech on the 

performance of Malaysian insurance businesses. The models used in this study combine the 

effects of InsurTech and financial sustainability. We use RE/FE approaches in the InsurTech 

impact model. We use the Phan et al. (2020) and Zorn et al. (2018) models to determine the 

impact of InsurTech and the firm performance and financial sustainability of the insurance 

companies and takaful operators in Malaysia. 
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The influence of digital innovation and FinTech expansion on the insurance industry remains 

inadequately understood, notwithstanding the prominence of digital innovation and its 

perceived ramifications in the financial industry. Previous studies that focussed on the effects 

of technology on the financial system include: (a) Cumming and Schwienbacher (2018), who 

used a global sample of firms to investigate the pattern of venture capital investment in 

FinTech; (b) Haddad and Hornuf (2019), who tested the determinants of the global FinTech 

market; (c) Brandl and Hornuf (2020), who traced the transformation of the financial industry 

after digitisation; and (d) Li et al. (2017) who examined how retail banks’ share prices react to 

FinTech. The next chapter discusses the study’s results.  
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Chapter 4 

Results and Analysis 

 

This chapter presents the empirical findings on the impact of InsurTech on firm performance 

and financial sustainability in Malaysia. It examines how InsurTech interacts with firm 

characteristics, government intervention, and the Covid-19 pandemic in relation to insurance 

companies and takaful operators. Section 4.1 discusses a pre-test analysis and the variables 

used in the study. Section 4.2 uses fixed effects (FE) and random effects (RE) to analyse the 

effects of InsurTech on the firm performance and financial sustainability of the chosen 

insurance companies and takaful operators. Section 4.3 explains the results of the two-step 

system GMM used to analyse the effects of InsurTech on the firm performance and financial 

sustainability of insurance companies and takaful operators. Section 4.4 examines the 

influence of InsurTech and firm characteristics on firm performance and financial 

sustainability using the two-step system GMM method. Section 4.5 discusses the effects of 

InsurTech and government intervention on firm performance and financial sustainability using 

the two-step system GMM. Section 4.6 discusses the effects of Covid-19 on the firm 

performance and financial sustainability of insurance companies and takaful operators. 

Section 4.7 concludes the chapter. 

 

4.1 Pre-test Data Analysis 

This section discusses the following panel data analyses: (1) The descriptive statistics of firm 

performance and financial sustainability; (2) the descriptive statistics of empirical model 

variables; (3) the panel data unit root test; (4) the correlation matrix and variance inflation 

factor tests; (5) the test for heteroskedasticity; (6) the autocorrelation test; and (7) the 

random effects or fixed effects test (the Hausman Test). 

 

4.1.1 The Financial Performance and Financial Sustainability of Insurance 

Companies and Takaful Operators in Malaysia  

Figure 4.1 shows the mean ROA for Malaysian insurance companies and takaful operators 

from 2008 to 2021. Over this period, the ROA of insurance companies and takaful operators 

showed a fluctuation. The liberalisation of the insurance industry in Malaysia in 2009 was 
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designed to strengthen Malaysia’s economic linkages with other economies and enhance the 

role of the financial sector as a key growth engine and catalyst (BNM, 2009). Since the 

announcement, the trend has been one of gradual increase.  

 

 
Figure 4.1: The mean of return on assets ratio of all Malaysian insurance companies and 

takaful operators, 2008 – 2021 
 

The emergence of InsurTech concurs with the growth trend of ROA. Despite the widespread 

belief that digitisation and technology have impacted virtually every aspect of the insurance 

value chain, insurance industry players believe that an integrated, platform-based ecosystem 

is largely irrelevant to day-to-day operations. There is a gap in technology adoption. Though 

consumers’ buying behaviour is increasingly influenced by their digital experiences and 

expectations, most executives and practitioners surveyed cite cost savings as the main reason 

for adopting digitisation. The full potential of technology can only be realised if these 

perspectives are effectively aligned (Schanz, 2019). 

 

De-tariffing is a driving force in Malaysian insurance markets, as it risk-averse behaviour, limits 

cross-subsidisation and benefits society. Falling rates and shrinking margins are the main 

short-term impacts. Risk-based pricing is expected to drive improved customer segmentation, 

optimise distribution strategies, drive product innovation and catalyse effective data 

extraction and analysis capabilities (Schanz, 2019). The tax incentives announced by the 
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government led to an increase in corporate profits from 2009 to 2016. The most important 

two pieces of legislation to consider are the FSA and the IFSA, which went into effect on 30 

June, 2013. At the time they were introduced, the laws were expected to bring about 

substantial changes and development in Malaysia’s financial industry. Under this new 

legislative structure, the FSA and IFSA were expected to have a significant impact on the way 

that financial service companies operate, particularly in terms of having a more robust 

regulatory framework (Ghazali & Kandiah, 2014).  

 

Similar trends can be observed in ROS. ROS assesses a business’s operational efficiency by 

revealing the profit generated from sales (Giang et al., 2021). Since the announcement of the 

liberalisation of Malaysia’s insurance industry in 2009, which aimed to strengthen Malaysia’s 

economy, the ROS trend has shown a steady increase. However, the ROS dropped drastically 

in 2011 because of the earthquake and tsunami in Japan on 11 March, 2011. Japan’s natural 

disasters and nuclear crisis caused power supply disruptions and infrastructure damage and 

created significant uncertainties globally because of Japan’s contribution to the global supply 

chain for electrical and electronic products and Malaysia’s automobile industry. In the second 

half of 2011, the worldwide environment faced growing challenges despite reduced supply 

interruptions and decreased oil prices. Escalation of the sovereign debt crisis in the euro area 

and the lowering of the US sovereign credit rating in August 2011 increased fiscal and financial 

stress in advanced countries and reduced consumer and corporate confidence (BNM, 2011). 

In addition, the significant financial loss incurred by AmMetLife Takaful Berhad in 2011 

substantially influenced the mean ROS of insurance companies and takaful operators. 

Established on 26 January, 2011, the company experienced a financial loss during its initial 

year of operation. 

 

The year 2012 saw recovery in the ROS. The finance and insurance sub-sector in Malaysia 

experienced increased growth because of financing activity, notably towards enterprises, with 

higher fee-based income and a sharper growth in earnings from insurance premiums (BNM, 

2012). The introduction of the FSA and IFSA in 2013 strengthened Malaysia’s financial sector, 

which contributed to the gradual growth in the ROS of insurance companies and takaful 

operators. 
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Figure 4.2 shows the mean value of ROS for Malaysian insurers from 2008 to 2021. The mean 

ROS shows the same curve as the ROA. This could be because of the similarity of the 

calculations based on operating profit. As they must be subtracted from sales revenue, sales 

returns have a significant negative effect on the balance sheets of businesses, thereby 

reducing both top-line and bottom-line growth (Jadhav, 2021). As a result, numerous 

industries and businesses are inundated with sales returns.  

 

 
Figure 4.2: The mean of return on sales ratio of all Malaysian insurance companies and 

takaful operators, 2008 – 2021 
 

We use the IPM introduced by Calandro and Lane (2002) to present a full view of insurance 

firm performance in Malaysia. This indicator integrates overall insurance performance to 

reflect the three key value drivers: investment, production and reinsurance, and depicts their 

interactions in the process (Bharathkumar, 2018). A property and casualty carrier can better 

comprehend the trade-offs inherent in its business decisions and improve its oversight of each 

area of operation using the IPM as a complete evaluative tool and diagnostic control system. 

When used correctly, the IPM can result in new projects, strategies, and managerial practices.  
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Figure 4.3: The mean insurance performance measurement of all Malaysian insurance 

companies, 2008 – 2021 
 

During the selected period, 2018 proved to be the most successful year for Malaysian 

insurance companies (Figure 4.3). The dramatic decline in the IPM since 2019, attributable to 

the Covid-19 pandemic, a global health crisis with a devastating economic impact on 

businesses, forced many countries to adopt measures such as movement control orders (MCO) 

to prevent the spread of the virus. Considering the resurgence of Covid-19 cases and the 

reintroduction of MCO in most Malaysian states in early 2021, insurance and takaful operators 

allowed affected consumers to defer premium payments on life insurance policies and family 

takaful certificates for three months without it impacting their coverage. This option remained 

available for all policyholders until 30 June, 2021. The temporary relief measures had a 

minimal effect on firm performance because the cumulative amount of premiums was 

deferred. The exemption of premium contribution remained low, at 7.7% (BNM, 2021). The 

total net disbursements from insurance policies have also remained relatively stable. Because 

of Covid-19-related procedures and treatments that are incidental to covered conditions, the 

total net policy disbursements increase in 2021. As of the second half of 2022, the total gross 

premium increased to RM2 billion (BNM, 2023). However, this is anticipated to have a 

manageable impact. Medical and health insurance policies and takaful certificates (MHIT) in 

Malaysia include a pandemic exclusion clause, consistent with global practices. The exclusions 

reflect the complexity of pricing for such events because of their incalculable impact and costs, 
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the lack of viable risk diversification instruments for insurance and takaful operators and the 

desire to avoid significant premium increases in the wake of a Covid-19 pandemic. 

 

In this study, OSS refers to financial sustainability. Previous studies (Chee et al., 2022; Memom 

et al., 2021; Remer & Kattilakoski, 2021) used OSS to measure financial sustainability. OSS 

refers to a firm’s capacity to fund its operating expenses solely from operating revenue 

without relying on external finance (Meyer, 2002). After the introduction of deposit insurance 

in 2006, the OSS declined (see Figure 4.4). During the 2007-2008 financial crisis, the OSS 

diminished further concurrent with and after the crisis, reaching a low point in 2016. This 

decline suggests that the Malaysian insurance industry was impacted by the instability caused 

by the 2008-GFC. However, the OSS improved thereafter. The increase is attributable to 

banking sector reforms that were implemented following the 1997 the Asian financial crisis 

(AFC). Among the reforms implemented were the liberalisation of the insurance industry in 

2009 and improvements in risk management methods. These reforms have strengthened the 

foundation of the Malaysian insurance industry by enhancing insurance companies’ financial 

stability (BNM, 2009). Thus, a higher OSS indicates that the insurance industry has greater 

financial fortitude and a lower likelihood of becoming insolvent; in short, the industry is more 

stable.  

 

Section 91 of the IFSA requires a licensed takaful operator to establish general takaful funds 

or family takaful funds distinct from its shareholders’ fund. The significant decrease in OSS in 

2011 can be attributed to Japan’s natural disaster and limited use of insurance products (BNM, 

2011). As Mohamed and Alhabshi (2015) report, the limited adoption of insurance is because 

of the low adoption of insurance products attributed to insufficient public awareness of their 

benefits, a restricted selection of product options, a scarcity of knowledgeable professionals 

to explain the products and the necessity to enhance distribution channels and marketing 

strategies. In 2018, takaful business was divided into two distinct entities: general and family.  
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Figure 4.4: The mean of operating self-sufficiency ratio for Malaysian insurance companies 

and takaful operators, 2008 – 2021 
 
The OSS increased in 2018 and then decreased between 2019 and 2021 because of the impact 

of Covid-19 (Chee et al., 2022). 

 
4.1.2 The Descriptive Statistics 

Table 4.1 presents the descriptive statistics for all variables used in this study of Malaysian 

insurance companies and takaful operators. The table incorporates information from all 

insurance companies and takaful operators in Malaysia from 2008 to 2021. The study sample 

consists of 714 observations from 51 insurance companies and takaful operators. Malaysia 

has a dual insurance system. Most of the study’s sample (70.59%) comprises conventional 

insurers; 29.41% are takaful operators. ROA, ROS, IPM and OSS are the dependent variables 

and INSURTECH, CR, WCGR, OpEx, DPRN, NIO, EFA, DE, INT, CONVTAK, GOV and LOGCOVID 

are the study’s independent variables. Table 4.1 shows that ROA has a mean value of 0.0207, 

with minimum and maximum values of -0.1577 and 0.5820, respectively. The result indicates 

that insurance and takaful operators in Malaysia generate an average profit of 0.0207 ringgit 

per ringgit of asset utilisation. ROS has a mean of 0.0876, with minimum and maximum values 

of -38.4278 and 8.0914, respectively. The result suggests that insurance and takaful operators 

in Malaysia generate an operating profit of 0.0876 ringgit per ringgit of each sale generated. 

The performance measurement of insurance and takaful operators was determined using IPM, 

with a mean value of 82.3380. The minimum and maximum values were 0.0000 and 111.7179, 
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respectively. The result implies that insurance and takaful operators in Malaysia 

underperformed over the study period with an optimum performance of 111.7179%. The OSS 

of the sustainability of insurance and takaful operators yielded a mean value of 2.4983, with 

minimum and maximum values of 0.0000 and 36.2524, respectively. This indicates that 

Malaysian insurance and takaful operators are, on average, relatively stable. 

 
Table 4.1: The descriptive statistics of the study’s variables 
Variable Obs Mean Std. Dev. Min Max 

ROA 714 0.0207 0.0390 -0.1577 0.5820 

ROS 714 0.0876 1.4907 -38.4278 8.0914 

IPM 714 82.2227 32.3879 0.0000 111.7179 

OSS 714 2.4983 2.7150 0.0000 36.2524 

INSURTECH 714 4.8571 7.4297 0.0000 22.0000 

CR 714 3.9935 42.7843 0.0000 845.6148 

WCGR 714 1.1039 4.7639 -0.0931 80.3689 

OpEx 714 0.3757 0.5714 0.0000 14.5804 

DPRN 714 0.0149 0.1864 -0.0019 3.7431 

NIO 714 0.6064 0.2532 0.0000 0.9931 

EFA 714 296.5015 2317.0000 0.0000 47477.8000 

DE 714 5.6700 7.4275 0.0000 60.0427 

INT 714 6.4051 0.4474 5.4896 6.8858 

CONVTAK 714 0.2745 0.4466 0.0000 1.0000 

GOV 714 0.6429 0.4795 0.0000 1.0000 

LOGCOVID 714 0.8190 2.0244 0.0000 6.4229 

 

During the study period, INSURTECH in Malaysia (through the number of InsurTech companies) 

exhibit a mean value of 4.8571. An annual average of five InsurTech companies were 

established throughout the study period. The first InsurTech companies were registered in 

2016 and 22 were in operation by 2021. 

 

From 2008 to 2021, the CR, representing liquidity, had a mean value of 3.9935. This result 

implies that liquidity, with a maximum of 845.6148, can be used to satisfy debt and payables. 

Naufal Haifa
Line
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The WCGC has a minimum of -0.0931 and a maximum of 80.3689. Thus, every RM1.00 of 

working capital will result in a minimum loss of RM0.10 to a maximum revenue of RM80.3689.  

 

The OpEx, DPRN and NIO were used to determine financial efficiency, with mean values of 

0.3757, 0.0149, and 0.6064, respectively. OpEx has a minimum value of 0.0000 and a 

maximum value of 14.5804, indicating that operational expenses for insurance and takaful 

operators in Malaysia consumed less than 50% of revenue. Depreciation devoured less than 

5% of revenue, according to the DPRN, which recorded a low value of -0.0019 and a maximum 

value of 3.7431. The NIO had a minimum of 0.0000 and a maximum of 0.9931, suggesting that 

insurance and takaful operators in Malaysia earn a maximum of RM0.9931 from each RM1.00 

of gross revenue. 

 

In this study, stability is measured using EFA with a mean value of 296.5015 and a standard 

deviation of 0.0138. EFA has a minimum of 0.0000 and a maximum of 47477.8000, indicating 

that insurance and takaful businesses in Malaysia own and control their fixed assets outright. 

 

DE was used to determine solvency. A mean value of 5.6700, with a minimum of 0.0000 and 

a maximum of 60.0427, indicates that insurance and takaful operators in Malaysia have 

significant investment risk. The figures suggest that the companies are predominantly 

financed by debt.  

 

We used INT to evaluate the impact of macroeconomics on the performance of insurance 

companies and takaful operators in Malaysia. A mean value of 6.4051 was recorded for the 

entire study period, with a minimum of 5.4896 and a maximum of 6.8858. Conventional versus 

takaful (CONVTAK) is a dummy variable. Insurance firms provide many services to consumers 

and organisations, including compensation for property, life and business losses. Insurance 

companies incentivize individuals and businesses to engage in high-return businesses with 

significant risks. Without this service, many investors would be reluctant to engage in such 

economic activities. Islamic insurance, often called takaful, provides a different approach from 

conventional insurance. Takafuls are run by takaful operators. Conventional insurance is 

prohibited in Islam because of features like riba (usury), gharar (ambiguity), and maisir 

(gambling) (Shafique et al., 2015). Takaful is founded on principles of mutual aid, 
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accountability, protection and guarantee and is integrated with the concept of tabarru (giving). 

A dummy variable of 0 represents conventional insurance and 1 represents takaful operators.  

 

Government intervention (GOV) is a dummy variable. Government intervention in the 

economy affects developments in technology and sustainability (Sadeh et al., 2021). In this 

study, we use tax incentives on technology-related expenses to represent government 

intervention. A dummy variable with a value of 0 implies no tax incentive for technology-

related expenses and a value of 1 represents the announcement of a tax incentive for 

technology-related expenses in the study period. 

 

The WHO declared Covid-19 a pandemic on 11 March, 2019 (Babuna et al., 2020). We 

quantified the effects of the pandemic and the emergence of insurance technology on the 

Malaysian insurance market to provide insurers with guidance for simulating future 

catastrophes. The first Covid-19 case in Malaysia was reported in 2000. There were 5,824,722 

recorded cases as of 31 December, 2021 (MOH, 2024). As the total number of Covid-19 cases 

in Malaysia over the study period was large, we used the logarithm of the number to represent 

Covid-19 (LOGCOVID) cases in Malaysia. A mean value of 0.8190 (6,5917 cases), with a 

minimum value of 0.0000 and a maximum value of 6.4229 (2,647,601 cases) was recorded by 

2021. 

 

4.1.3 Panel Data Unit Root Test 

We conducted a unit root test for panel data to assess the stationarity of the data before 

performing any empirical analysis. To assess the data stationarity, we used Harris-Tzavalis unit 

root tests. The null hypothesis (H0) states that the panels contain unit roots, and the 

alternative hypothesis (H1) states that the data are stationary (does not have unit roots). Table 

4.2 presents the unit root test results.  
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Table 4.2: Harris-Tzavalis unit root test results for the data 
Variable Statistic P-value 

ROA 0.2577 0.0000 

ROS -0.0803 0.0000 

OSS 0.2920 0.0000 

IPM 0.6002 0.0000 

INSURTECH 0.0000 0.0000 

CR 0.1655 0.0000 

WCGR -0.0734 0.0000 

OpEx -0.0322 0.0000 

DPRN 0.3970 0.0000 

NIO 0.7005 0.0003 

EFA 0.1681 0.0000 

DE 0.6775 0.0000 

INT 0.0000 0.0000 

CONVTAK 0.0000 0.0000 

GOV 0.0000 0.0000 

LOGCOVID 0.0000 0.0000 

 

The results reveal that all variables are stationary at the 1% significance level. The null 

hypothesis for the variables is rejected, suggesting that no unit root exists and that the data 

are stationary. 

 

4.1.4  Correlation Matrix and Variance Inflation Factors (VIF) 

Table 4.3 presents the correlations of the explanatory variables for the sampled Malaysian 

insurance companies and takaful operators. The results show no correlation greater than 0.8, 

meaning that there is no multicollinearity problem. However, several relatively large 

correlations (near and over 0.7) exist between the independent variables. As a result, we used 

VIF on the dataset to determine whether there were any multicollinearity issues.  
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Table 4.3: A cross-correlation matrix of Malaysian insurance companies and takaful operators 
  INSURTECH CR WCGR OpEx DPRN NIO EFA DE INT CONVTAK GOV COVID 

INSURTECH 1.0000 
           

CR -0.0217 1.0000 
          

WCGR -0.0170 0.6442 1.0000 
         

OpEx 0.0434 0.0102 0.2429 1.0000 
        

DPRN -0.0378 0.0008 0.0250 0.1058 1.0000 
       

NIO 0.1833 -0.1462 -0.0986 0.0378 -0.0035 1.0000 
      

EFA 0.1306 0.0097 0.0415 0.0131 -0.0071 0.0298 1.0000 
     

DE -0.0063 -0.0505 -0.0991 -0.0643 -0.0246 0.3078 -0.0357 1.0000 
    

INT -0.3804 -0.0156 -0.0243 -0.0205 -0.0718 -0.0054 -0.0453 -0.0346 1.0000 
   

CONVTAK 0.0000 -0.0432 -0.0395 -0.0362 -0.0405 -0.1065 0.1501 -0.0453 0.0000 1.0000 
  

GOV -0.4360 -0.0105 0.0255 0.0107 0.0414 -0.0815 -0.0484 -0.0056 -0.2778 0.0000 1.0000 
 

COVID 0.7909 -0.0248 -0.0115 0.0282 -0.0246 0.1309 0.1155 0.0015 -0.6920 0.0000 -0.0699 1.0000 
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Table 4.4 shows that no variables have a significantly high VIF, indicating no interaction 

between the variables. As all VIFs are less than 10, the results confirm the correlation matrix 

results and show that there are no difficulties with multiple correlations in the data. 

 

Table 4.4: Variance inflation factors of Malaysian insurance companies and takaful 
operators 

Variable  VIF 1/VIF 

WCGR 1.9000 0.5249 

CR 1.8000 0.5556 

INSURTECH 1.2500 0.7993 

INT 1.1900 0.8388 

NIO 1.1800 0.8456 

DE 1.1300 0.8856 

OpEx 1.1200 0.8894 

DPRN 1.0200 0.9777 

EFA 1.0200 0.9792 

Mean VIF 1.2900 
 

 

4.1.5 Heteroscedasticity Test 

As discussed in Section 3.3.3, when the error terms exhibit non-constant variance, they are 

said to be heteroscedastic. In the presence of heteroscedasticity, standard errors exhibit bias. 

Bias in test statistics and confidence intervals may arise because of this phenomenon. We used 

the Breush-Pagan test to detect heteroscedasticity in the model. The Breusch-Pagan test 

results (Table 4.5) indicate the presence of heteroscedasticity. Given that it might lead to 

biased standard errors, we used robust standard errors after identifying the appropriate static 

panel model. Table 4.5 shows that the ROA, ROS, IPM, and OSS variables exhibit a significant 

relationship, as indicated by a p-value of less than 0.01. In rejecting the null hypothesis, we 

established that there is heteroscedasticity in our model.  
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Table 4.5: Test results for heteroscedasticity in the variables 
Test ROA ROS IPM OSS 

Heteroscedasticity 

Test 
0.0000*** 0.0000*** 0.0000*** 0.0000*** 

Note. *** represents significance at the 1% level 

 

4.1.6 Auto-correlation Test 

According to Gujerati and Porter (2010), the most appropriate method for detecting serial 

correlation and identifying autocorrelation in the first order is the Lagrange-Multiplier test. 

We also used the Wooldridge test to identify the presence of serial or first-order 

autocorrelation issues. Therefore, our regression model includes an auto-regressive 

component to address autocorrelation. Table 4.6 indicates a significant relationship between 

the ROA, ROS, IPM and OSS models (p-value <0.01). The results provide evidence to reject the 

null hypothesis and confirm the presence of autocorrelation in the error term for equations 

(3.14), (3.15), and (3.17); equation (3.16) is the exception. To address the autocorrelation 

issues, we use the dynamic panel model (GMM). 

 

Table 4.6: Test results for autocorrelation in the regression models 
Test ROA ROS IPM OSS 

Autocorrelation test 0.0576* 0.0001*** 0.1533 0.0020*** 

Note. *, ***represent significance at the 10% and 1% levels respectively 

 

4.1.7 The Hausman Test 

The Hausman test is used to evaluate the validity of an estimate in relation to an alternative 

where the superior estimator is found to be less efficient than previously acknowledged. Both 

the RE and FE models are assessed for all dependent variables. Loeys (2019) determined that 

the critical value for rejecting the null hypothesis in the Hauman test is 0.10. The results of the 

Hausman tests presented in Table 4.7 result do not provide sufficient evidence to reject the 

null hypothesis relating to the relationship between the error term and the explanatory 

variable for the ROA, ROS and IPM models. Based on statistical significance at 10%, we chose 

to use the FE models. However, the OSS model shows an insignificant result, leading to the 



 

114 
 

rejection of the null hypothesis. Based on the statistically significant level of p>0.10, the RE 

model is used for OSS. 

 

Table 4.7: The result of the Hausman test of the model 
Test ROA ROS IPM OSS 

Hausman test 0.0329** 0.0000*** 0.0000*** 0.1999 

Note. **, ***represent significance at the 5% and 1% levels respectively 

 

4.2 Panel Regression Analysis – Random Effects Model/Fixed Effects 

Model 

Table 4.8 shows the results relating to Malaysian insurance companies and takaful operators. 

The beta coefficient (β) represents the extent to which each independent variable contributes 

to the dependent variable. In panel regression analysis, the FE robust approach is used to test 

all variables for the ROA, ROS, and IPM models. For the OSS models, we used a RE robust 

approach. 

 

The analysis reveals that the R2 values for ROA, ROS, IPM and OSS are 0.0319, 0.8740, 0.7545 

and 0.1107, respectively. The R2 within quantifies the proportion of variance in the panel units 

explained by the model. The coefficient of determination, R2, between measures is the extent 

to which the model explains the variation between individual panel units. The R2 overall is a 

weighted average of the R2 within and the R2 between. A higher R2 value indicates that the 

independent variables’ explanatory power selection fits the models. Nevertheless, regression 

models with lower R2 values might still be exemplary, provided some explanatory variables 

have statistical significance. Ozili (2023) determined that a regression model used in social 

science research should not be rejected entirely based on its low R2 value. Evaluation of the 

model should consider the statistical significance of the explanatory variables used. 
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Table 4.8: Random effects/fixed effects estimation results 
  ROA ROS IPM OSS 

  Coefficient/ 
Std. err. t-value Coefficient/ 

Std. err. t-value Coefficient/ 
Std. err. t-value Coefficient/ 

Std. err. t-value 

_cons 0.0290* 
(0.0164) 1.77 0.8444** 

(0.4103) 2.06 -9.8777 
(7.9599) -1.24 3.0878 

(1.9168) 1.61 

INSURTECH -0.0001 
(0.0000) -0.38 -0.0019 

(0.0025) -0.77 0.1423 
(0.0975) 1.46 -0.0430** 

(0.0191) -2.25 

CR 0.0004** 
(0.0001) 2.58 0.0271*** 

(0.0065) 4.19 0.0376*** 
(0.0125) 3.01 0.0021** 

(0.0009) 2.22 

WCGR 0.0004*** 
(0.0001) 4.62 -0.4209*** 

(0.0613) -6.87 -1.0889*** 
(0.1709) -6.37 -0.0235* 

(0.1356) -1.78 

OpEx -0.0053 
(0.0039) -1.35 1.0140*** 

(0.0837) 12.09 7.5871*** 
(1.8493) 4.10 0.3999 

(0.4113) 0.97 

DPRN 0.0041*** 
(0.0013) 3.11 -0.0002 

(0.0252) -0.01 5.4097*** 
(0.5662) 9.55 -0.0571 

(0.1328) -0.43 

NIO 0.0273 
(0.0198) 1.38 -0.05974 

(0.2583) -0.23 102.6921*** 
(4.2302) 24.28 4.4703*** 

(0.7199) 6.21 

EFA 0.0000 
(0.0000) 0.93 0.0001*** 

(0.0000) 3.42 0.0004*** 
(0.0001) 4.44 0.0000 

(0.0000) 0.38 

DE -0.0004 
(0.0006) -0.61 -0.0092* 

(0.0047) -1.98 0.5178* 
(0.2695) 1.92 0.0131 

(0.0352) 0.37 

INT -0.0032 
(0.0028) -1.20 -0.1076 

(0.0752) -1.43 3.7789*** 
(1.1442) 3.30 -0.4681* 

(0.2774) -1.69 

R2 Within 0.0319 0.8740 0.7545 0.1107 

R2 Between 0.0134 0.0023 0.8780 0.4359 

R2 Overall 0.0244 0.6493 0.8199 0.1816 
No. of 
Observation 714 714 714 714 

 
Note. *, **, ***represent significance at the 10%, 5% and 1% levels respectively 
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The result shows that InsurTech statistically impacts the OSS of insurance companies and 

takaful operators in Malaysia. The growth of digital technologies has facilitated the formation 

of InsurTech firms, which are revolutionising the insurance industry and resulting in innovative 

business models. The process of digitisation is poised to significantly alter the financial and 

insurance sector, influencing each component of the insurance value chain: asset and risk 

management, product development, pricing and underwriting, sales and distribution, policy 

and claims management, and distribution. The results offer empirical evidence that aligns with 

the hypothesis H(2): InsurTech affects the financial sustainability of insurance companies and 

takaful operators in Malaysia. The results show that the liquidity ratios, CR and WCGR, 

statistically significantly influence the ROA, ROS, IPM and OSS of insurance companies and 

takaful operators in Malaysia. These findings support hypothesis H(3): Liquidity influences the 

firm performance of insurance companies and takaful operators in Malaysia, and hypothesis 

H(4): Liquidity influences the financial sustainability of insurance companies and takaful 

operators in Malaysia is supported. However, the financial efficiency variables, OpEx, DPRN 

and NIO, statistically significantly influence the IPM of insurance companies and takaful 

operators in Malaysia. The OpEx statistically influences the ROS, the DPRN statistically 

influences the ROA and the NIO statistically influences the OSS, thus supporting hypothesis 

H(5): Financial efficiency influences the firm performance and financial sustainability of 

insurance companies and takaful operators in Malaysia.  

 

As measured by the EFA, the financial stability variables of insurance companies and takaful 

operators in Malaysia statistically, significantly influence the ROS and IPM. The solvency 

measure, through DE, statistically, significantly influences the ROS and the IPM. INT represents 

the macroeconomic factors that statistically and significantly influence the IPM and the OSS. 

 

4.2.1 Random Effects Model/Fixed Effects Model – Factors Affecting Firm 

Performance and the Financial Sustainability of Insurance Companies and 

Takaful Operators in Malaysia 

4.2.1.1 The Development of InsurTech Companies (INSURTECH) 

The estimated coefficient INSURTECH is -0.0430. The results indicate that there is statistically 

significant relationship between INSURTECH and the OSS (t-value equals -2.25, p<0.05). The 
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result indicates that an increase of 1% in INSURTECH is associated with a corresponding 

decrease of 0.0430 in the OSS of insurance companies and takaful operators in Malaysia. The 

result suggests a negative, statistically significant relationship between INSURTECH and OSS, 

suggesting that the development of InsurTech companies is linked to a decrease in the 

financial sustainability of insurance companies and takaful operators in Malaysia. The growth 

of InsurTech, as a potential opportunity and enabler in the insurance industry, has a 

favourable impact on firm performance and long-term sustainability (Chang, 2023). The 

emergence of InsurTech companies has significantly transformed the insurance market. 

InsurTech companies have been causing significant disruption in the insurance sector by using 

technology to develop inventive solutions for customers. InsurTech companies have 

successfully addressed major challenges in the insurance sector, including sluggish claims 

handling, limited visibility, and intricate underwriting procedures. InsurTech development has 

had a favourable impact on firm performance, since it presents possible opportunities and 

functions as an enabler (Akhtar, 2023). Incumbents in the Malaysian insurance industry will 

be affected by the poor adoption of InsurTech. The increasing presence of InsurTech 

companies that aim to provide customers with faster, more convenient and more 

personalised insurance products and services, will create a significant challenge to existing 

insurers (Baker & McKenzie, 2024). To keep up, insurers will need to embrace technology to 

streamline their operations and reduce the time it takes to issue insurance policies, all the 

while maintaining compliance with risk assessment standards. The result supports hypothesis 

H(2): The development of InsurTech companies affects the financial sustainability of insurance 

companies and takaful operators in Malaysia. However, the results show that no significant 

relationship exists between the firm performance variables, ROA, ROS and IPM, and 

INSURTECH. Therefore, the results do not offer evidence in favour of hypothesis H(1): The 

development of InsurTech companies influences the firm performance of insurance 

companies and takaful operators in Malaysia. 

 

4.2.1.2 Liquidity 

 The Current Ratio (CR) 

The estimated coefficients of CR, are 0.0004, 0.0271, 0.0376, and 0.0021, and they are 

statistically significant with ROA, ROS, IPM and OSS, with t-values 2.58 (p<0.05), 4.19 (p<0.01) 

3.01 (p<0.01), and 2.22 (p<0.05), respectively. Marginal growth of 1% in the CR is linked to a 
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subsequent increase of 0.0004 in ROA, 0.0271 in ROS, 0.0.376 in IPM, and 0.0021 in OSS of 

insurance companies and takaful operators in Malaysia. The positive relationship indicates 

that the higher the CR, the higher firm performance and financial sustainability (Maharani & 

Ekadjaja, 2023). The higher percentage of CR indicates that firms are more able to pay off their 

short-term debt with their current assets (Hantono, 2018). The CR component includes cash, 

which suggests that insurance companies and takaful operators in Malaysia should increase 

their cash balance as it will lead to an increase in firm performance and financial sustainability. 

In addition, liquidity management through improved receivables will help increase a firm’s 

cash flow. The results support previous studies (Ahmad, 2016; Al-Qadi & Khanji, 2018; Gatheru 

et al., 2020; Ibrahim & Alam, 2018) that found that there is a positive statistical relationship 

between liquidity, firm performance and financial sustainability. In addition, Mohammed and 

Ng (2012) found a significant difference in applying the current liquidity ratio to assess firm 

performance. Hence, the result supports hypotheses H(3): Liquidity influences the firm 

performance of insurance companies and takaful operators in Malaysia, and H(4): Liquidity 

influences the financial sustainability of insurance companies and takaful operators in 

Malaysia.  

 

 The Working Capital Gross Revenue Ratio (WCGR) 

The estimated coefficients of WCGR are 0.0004, -0.4209, -1.0889, and -0.0235. There is a 

statistically significant relationship between WCGR and ROA, ROS, IPM and OSS, with t-values 

of 4.62, -6.87, and -6.37 (p<0.01) for ROA, ROS, and IPM and -1.78 (p<0.10) for OSS. The results 

suggest that a marginal rise of 1% in the WCGR is linked to an equivalent increase of 0.0004 in 

ROA and a decrease of 0.4209, 1.0889 and 0.0235 in the ROS, IPM and OSS of insurance 

companies and takaful operators in Malaysia, respectively. The positive relationship indicates 

that the higher the WCGR, the higher the firm performance by ROA. To increase the ROA, it is 

recommended that insurance companies and takaful operators in Malaysia use a proactive 

approach to working capital management (Arulanandam et al., 2023), which includes reducing 

accounts receivables and lowering the cash conversion cycle (CCC). CCC quantifies the 

duration between the time at which real cash is spent on sales and the time at which real cash 

is received from the sale of goods or services (Eljelly, 2004). Reduction in accounts receivable 

and net trade cycle positively impact firm performance (Arulanandam et al., 2023; Hernandez 

et al., 2022; Jahfer, 2015). These study’s results corroborate Susanti et al.’s (2021) finding that 
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there is a positive relationship between the utilisation of assets and firm performance in 

revenue generation for ROA.  

 

In contrast, the negative relationship suggests that an increase in WCGR reduces the ROS, IPM 

and OSS of insurance companies and takaful operators in Malaysia. Arulanandam et al. (2023), 

Ashhari et al. (2009) and Mohamad and Saad (2010) found a negative relationship between 

working capital management with firm performance and the financial sustainability of firms 

in Malaysia. Those authors discovered that the days of payables outstanding and operating 

revenues have a negative impact on a firm’s performance and financial sustainability. As the 

days of payables outstanding and gross revenue increase, WCGR decreases. This suggests that 

insurance companies and takaful operators in Malaysia have a long credit term from a supplier 

since this will increase the days of payables outstanding. Concurrently, a reduction in accounts 

receivable and the net trade cycle will generate more cash for operating investment, which 

will lead to increased revenue. The finding agrees with previous studies (Hamid, 2023; Irawan 

& Faturohman, 2015; Panigrahi, 2019) that found a negative relationship between liquidity, 

firm performance and financial sustainability. Hence, the result supports hypotheses H(3): 

Liquidity influences the firm performance of insurance companies and takaful operators in 

Malaysia, and H(4): Liquidity influences the financial sustainability of insurance companies and 

takaful operators in Malaysia. 

 

4.2.1.3 Financial Efficiency 

 The Operating Expenses Ratio (OpEx) 

The estimated coefficients of OpEx are 1.0140 for ROS and 7.5871 for IPM. The estimated 

coefficients are statistically significant with t-values of 12.09 (p<0.01) and 4.10 (p<0.01), 

respectively. The results show that 1% increase in OpEx is linked to a corresponding increase 

in the ROS and IPM of insurance companies and takaful operators in Malaysia. OpEx is directly 

associated with a company’s daily operations; it is not causally linked to the company’s 

products but is connected to the company’s everyday operational duties. OpEx encompasses 

all costs associated with maintaining the day-to-day operations of a company, including 

expenses related to administration, sales, distribution and commercial and technical activities. 

These costs directly impact a company’s performance (Uddin & Hossain, 2020). Widodo et al. 

(2020) found that the cost of operations positively affects firm performance. An increase in 
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OpEx suggests an increase in company activities that leads to higher sales. Higher sales growth 

signifies an increase in the company’s revenue derived from the sale of products in its 

operational activities. With a boost in revenue, a company can seize the opportunity to expand 

its operations by acquiring additional resources thereby maximising its profitability (Istan et 

al., 2021). The result supports hypothesis H(5): Financial efficiency influences the firm 

performance of insurance companies and takaful operators in Malaysia. The result aligns with 

prior research by Bao et al. (2018), Goyal and Bhatia (2016) and Hasibuan et al. (2020) that 

found a significant relationship between OpEx and firm performance. However, the results 

show no statistically significant relationship between the firm performance variable, ROA and 

sustainability variable, OSS, and the OpEx variable. We do not support prior findings (Boateng, 

2019; Zorn et al., 2018) that financial efficiency impacts firm performance and sustainability. 

Hence, the results do not support hypothesis H(6): Financial efficiency influences the financial 

sustainability of insurance companies and takaful operators in Malaysia.  

 

 The Depreciation Expenses Ratio (DPRN) 

The estimated coefficients of DPRN are 0.0041 and 5.4097. They are statistically significant 

with ROA and IPM, with t-values of 3.11 (p<0.01) and 9.55 (p<0.01), respectively. The results 

indicate that an increase of 1% in the DPRN is linked to an equivalent increase of 0.0041 and 

5.4097 in the ROA and the IPM of insurance companies and takaful operators in Malaysia. 

DPRN affects the total operating costs, income, and tax liabilities. The DPRN is an estimated 

value of the future economic benefits and services that may be consumed within one year. 

Firms increasingly invest in technology for existing and new operations to enhance financial 

efficiency (Ani & Chavali, 2023). These investments rely heavily on borrowed funds and include 

significant calculations for depreciation because of their high depreciation rates and 

substantial interest payments on loans, forcing firms to focus on raising profits to cover these 

expenses (Ani & Chavali, 2023). Consequently, the most important goal is to enhance 

performance in order to offset such costs. The results corroborate the findings of studies 

(Beccalli, 2007; Singh & Harmon, 2003; Zorn et al., 2018) that show a positive relationship 

between DPRN and investment in technology assets with firm performance. The result 

supports hypothesis H(5): Financial efficiency influences the firm performance of insurance 

companies and takaful operators in Malaysia. The results suggest that there is no statistically 

significant relationship between the firm performance variables, specifically ROS and 
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sustainability variables OSS, with the variable DPRN. Thus, the results do not support 

hypothesis H(6): Financial efficiency influences the financial sustainability of insurance 

companies and takaful operators in Malaysia. 

 

 Net Income from Operations Ratio (NIO) 

The estimated coefficients of NIO are 102.6921 and 4.4703. They are statistically significant 

with IPM and OSS with a t-value of 24.28 (p<0.01) and 6.21 (p<0.01), respectively. NIO exhibits 

the highest coefficient values. The results suggest that an increase of 1% in the NIO is 

associated with corresponding increase of 102.6921 and 4.4703 in the IPM and OSS of 

insurance companies and takaful operators in Malaysia. The results suggest a positive, 

statistically significant relationship between NIO and firm performance (IPM) and financial 

sustainability variable (OSS). NIO is a measure of the variation between net income from 

operations and sales. A higher NIO results in increased productivity and improved firm 

performance (Mahruzal & Khaddafi, 2020). A business’s ability to generate profit is directly 

proportional to its operating profit. A high NIO indicates that the firm can grow its operations 

by achieving operational profit (Handayani & Winarningsih, 2020). Profit achievement 

provides investors with a positive view of a firm’s performance, which leads to profit growth. 

To improve IPM and OSS, insurance companies and takaful operators in Malaysia should focus 

on growing operating revenues and managing OpEx efficiently (Jayathilaka, 2020). The result 

supports hypothesis H(5): Financial efficiency influences the firm performance of insurance 

companies and takaful operators in Malaysia and hypothesis H(6): Financial efficiency 

influences the financial sustainability of insurance companies and takaful operators in 

Malaysia. The results contradict the findings of previous studies (Rahman, 2017; Zorn et al., 

2018) that NIO negatively impacts firm performance and financial sustainability. The results 

show there is no significant relationship between ROA, ROS, and the NIO variable.  

 

4.2.1.4 Financial Stability 

 Equity – Fixed Asset Ratio (EFA) 

The estimated coefficients of EFA are 0.0001 and 0.0004, with t-values of 3.42 (p<0.01) and of 

4.44 (p<0.01) for ROS and IPM, respectively. The results suggest that a 1% increase in the EFA 

is linked to a subsequent increase of 0.0001 in ROS and 0.0004 in IPM of insurance companies 

and takaful operators in Malaysia. The results also suggest that an upward trend in EFA is 
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accompanied by an increase in firm performance. The EFA is an indicator to assess total capital 

strength. The ratio is a metric that assesses the sufficiency of capital and should encompass 

the financial dimension of financial institutions (Ani, 2014). The capital structure theory 

suggests that an elevated reliance on equity financing, within a specific range known as the 

objective of the capital structure, could potentially result in an escalation of businesses’ cost 

of capital (Abeywardhana, 2017). Therefore, a positive coefficient estimate for EFA suggests 

that a firm’s capital structure is being managed efficiently. The data in this study indicates a 

relatively low level of long-term liabilities, suggesting a minimal amount of loans or financing 

over the study period. Augmenting capital can enhance projected earnings by mitigating 

anticipated expenses associated with financial issues such as bankruptcy. Moreover, high firm 

performance could potentially enhance the capital ratio so any additional earnings are not 

entirely distributed as dividends (Rashid, 2021). An increased EFA can lead to greater firm 

performance by mitigating risk-related obstacles to entering or expanding into highly 

profitable products. Insurers who strengthen their capital and mitigate their risks may have 

greater capacity to refrain from offering off-balance-sheet guarantees, such as loan 

commitments and standby letters of credit (Susanti et al., 2021). To increase the ROS and IPM, 

it is recommended that insurance companies and takaful operators in Malaysia focus on 

managing the capital structure. The results are consistent with previous studies (Das, 2017; 

Ivana & Jimena, 2016; Shrotriya, 2019) that demonstrate a significant relationship between 

capital structure and firm performance. The results support hypothesis H(7): Stability 

influences the firm performance of insurance companies and takaful operators in Malaysia. 

However, there is no statistically significant relationship between the OSS and EFA. The results 

thus do not support hypothesis H(8): Stability influences the financial sustainability of 

insurance companies and takaful operators in Malaysia.  

 

4.2.1.5 Solvency 

 Debt Equity Ratio (DE) 

The estimated coefficients of DE are -0.0092 and 0.5178. They are statistically significant with 

ROS and IPM, with t-values of -1.98 (p<0.10) and 1.92 (p<0.10), respectively. The results 

indicate that a marginal increase of 1% in the DE is associated with subsequent decrease of 

0.0092 in the ROS and an increase of 0.5178 in the IPM of insurance companies and takaful 

operators in Malaysia. A positive relationship between IPM and DE means that the capital 
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structure can be explained by the pecking order theory. The theory says that if the firms are 

in deficit, they have finance through internal resources when possible. If internal funds are 

inadequate, firms will obtain external debt (Frank et al., 2020). The more profitable a company 

is, the more it prefers to raise funds through debt issuance rather than equity issuance (Yu & 

Kim, 2023). To increase the IPM, insurance companies and takaful operators in Malaysia 

should focus on debt financing rather than equity financing. 

 

In contrast, a negative relationship between ROS and DE means that, to increase the ROS, 

insurance companies and takaful operators in Malaysia should lower their leverage because 

they are more likely to have financing surpluses based on high profitability (Ai et al., 2020). 

The results are consistent with previous studies (Fadilah et al., 2017; Hantono, 2018; Heikal, 

2014; Qurays et al., 2018; Yu & Kim, 2023), that there is a statistically significant relationship 

between DE and firm performance. Hypothesis H(9) is thus accepted: Solvency influences the 

firm performance of insurance companies and takaful operators in Malaysia. The results 

suggest that there is no statistically significant relationship between the OSS and the DE. The 

findings thus do not support hypothesis H(10): Solvency influences the financial sustainability 

of insurance companies and takaful operators in Malaysia.  

 

4.2.1.6 Macroeconomics  

 Interest Rate (INT) 

The estimated coefficients of INT are 4.2260 and -0.4681 for IPM and OSS, and indicate 

statistical significance as shown by the t-values of 3.30 (p<0.01) and -1.69 (p<0.10), 

respectively. The results suggest that a 1% increase in the INT is linked to a subsequent 

increase of 4.2260 in IPM and a decrease of 0.4861 in the OSS of insurance companies and 

takaful operators in Malaysia. The results indicate a statistically significant relationship 

between the INT, IPM and OSS. The interest rate influences the demands of policyholders for 

specific insurance products. Fixed-rate annuities offer a predetermined rate of return for 

investments made over a potentially long period. Life insurance companies and takaful 

operators can only generate profits from annuities when interest rates are meagre, giving 

policyholders little return. Under these circumstances, the demand for annuities is reduced. 
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Additionally, numerous insurance policies allow policyholders to voluntarily contribute extra 

funds or terminate a contract in exchange for a predetermined payment (in the latter scenario, 

the policyholder is referred to as surrendering the contract). Policyholders are more likely to 

take action on their choices when there is a change in interest rates. For instance, individuals 

might invest more outstanding sums into an annuity that offers a substantial guaranteed 

return. At the same time, when interest rates are low, policyholders may decide to terminate 

an annuity that has a modest return guarantee if interest rates see a considerable increase. 

Naturally, interest and savings rates primarily promote an accumulation of funds for 

investment. However, any changes in these rates might lead to rearranging the assets held in 

a portfolio.  

 

The results suggest that to increase the IPM of insurance companies and takaful operators in 

Malaysia, the BNM must increase the INT in the short term. IPM is closely linked with INT as 

the cost of investment and the risk-free rate of return are components of IPM (Bharathkumar, 

2018). However, to ensure the financial sustainability of insurance companies and takaful 

operators in Malaysia, the BNM needs to balance the monetary policy through INT, which has 

a huge impact not only on the insurance industry but also on the overall financial system (Xu 

et al., 2019). The result is consistent with past studies (Ismail et al., 2018; Sarfo-Kantanka et 

al., 2022; Tesfaye, 2018; Tomas, 2016) that found a significant relationship between INT and 

firm performance and INT with financial sustainability. The result supports hypotheses H(11): 

INT influences the firm performance of insurance companies and takaful operators in Malaysia 

and H(12): INT influences the financial sustainability of insurance companies and takaful 

operators in Malaysia. The results indicate that there is no statistically significant relationship 

between the firm performance variables, specifically ROA and ROS, and INT.  

 

4.3 Two-Step Generalised Method of Moments (GMM) Model 

Before presenting the estimated outcomes, it is imperative that the following criteria are met 

for GMM estimators. To ensure consistency, the model (i) must not display any signs of 

second-order correlation, (ii) the instruments must demonstrate validity, and (iii) the model 

must represent the data accurately. Diagnostic tests for assessing the accuracy of estimation 

are discussed in detail in Sections 4.3.1 to 4.3.3. 
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4.3.1 The Autocorrelation of Residuals (The Arellano-Bond Test) 

GMM estimators are anticipated to exhibit first-order autocorrelation. However, to achieve 

consistency there must not be second-order autocorrelation. In the presence of 

autocorrelation, certain lags may be deemed invalid instruments, necessitating their removal 

from the data. The test for serial correlation in the disturbance term is based on Arellano and 

Bond’s (1991) study. This study presents both first and second-order autocorrelations. It is, 

therefore, crucial to ensure that the absence of second-order autocorrelation criterion is met. 

The Arellano-Bond test stipulates that the estimates are considered consistent under the 

condition that there is no second-order autocorrelation. 

 

4.3.2 The Validity of Instruments (Sargan Test) 

For the GMM to maintain its validity, it is imperative that the instruments used in the 

estimation have exogeneity. Alternatively, if the moment requirements are not met, the 

desired outcome will not be achieved. We use the Sargan Test to assess the validity of the 

over-identifying constraints. That test, alternatively referred to as the Hansen Test for over-

identifying constraints, was introduced by Hansen (1982). The null hypothesis asserts the 

validity of all instrument variables. The null hypothesis should be retained to proceed with 

GMM estimation. Rejection of the null hypothesis suggests that there is evidence to support 

the belief that at least one of the instrument variables used is not valid. To establish the 

validity of the instrument variables and reject the presence of first-order-serial correlation 

(AR(1)) in levels, it is assumed that the probability of the Sargan Test and the AR(2) test will be 

greater than 0.05 (Osabuohien et al., 2015). 

 

4.3.3 The Goodness of Fit (Hansen Test) 

The Hansen Test is considered suitable for evaluating over-identifying limitations, including 

those that arise from the assumption of time constant coefficients, because of its two-step 

process. Therefore, if the slope coefficients exhibit time variation, leading to violation of some 

or all of the overidentifying criteria, the Hansen Test will often suggest that the model is not 

correctly stated. Roodman (2009) indicates that the p-value of the Hansen Test must exceed 

0.10. However, Heryán and Tzeremes (2017) argue that the test findings validate the null 

hypothesis above a significance level of 0.05, indicating that the equation has an adequate 
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number of variables and that the GMM model is not oversized. Therefore, the study can 

proceed with estimating the model using GMM dynamic panel regressions. The variable 

INSPER t-1 represents the lag of one year for each dependent variable. 

 

4.3.4 Two-step System GMM Estimation – Effect of InsurTech on Firm Performance 

and Financial Sustainability of Insurance Companies and Takaful Operators 

in Malaysia 

The significance values of AR(1) and AR(2) for the equation (3.18) are presented in Table 4.9. 

The results show that the autoregressive term of order 1 (AR(1)) is statistically significant at 

the 5% level for IPM and the 10% level for OSS. However, the autoregressive term of order 2 

(AR(2)) does not show statistical significance for any of the models. Therefore, second-order 

autocorrelation is absent. The Hansen Test shows a p-value greater than 0.05 (Heryán & 

Tzeremes, 2017), which implies that the GMM criterion is met. Based on the findings reported 

in Table 4.9, the null hypothesis that all the instruments are valid under the Sargan Test 

remains unchallenged and cannot be rejected. However, the Sargen Test conducted on the 

ROA and OSS models yielded unimpressive results, leading to rejection of the null hypothesis. 

This suggests that the instrumental variable may not be suitable for the ROA and OSS models. 

Further, the Hansen Test demonstrates that all models exhibit an excellent fit to the data. 

 

The variable of interest in Table 4.9 is the dummy variable INSPERt-1. INSPERt-1 is equivalent to 

a lagged period of one year for the dependent variables. The INSPERt-1 coefficient is 

statistically significant at the 1% level for the ROA (estimated coefficient of 0.3004 with a t-

value of 4.87) and at 5% for the OSS (estimated coefficient of 0.2745 with a t-value of 2.16). 

The coefficient of INSPERt-1 has a positive relationship, as anticipated in the ROA and OSS. The 

results support previous studies (Chang, 2023; Akhtar, 2023) that have found a relationship 

between firm performance and financial sustainability with InsurTech. The CR, has a 

statistically significant influence on the IPM. The WCGR has a statistically significant influence 

on the IPM and OSS. The efficiency variable, the OpEx, statistically significantly influences all 

dependent variables in this study. The DPRN has a statistically significant influence on the ROA, 

ROS and IPM. The NIO has a statistically significant influence on IPM and OSS. The EFA, has a 

statistically significant influence on the OSS. The DE, has a statistically significant influence on 
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the ROA and IPM. The macroeconomics variable, INT, has a statistically significant influence 

on the IPM. 

 

Table 4.9: Two-step system GMM estimate for the effect of InsurTech on the firm 
performance and financial sustainability of Insurance companies and takaful 
operators in Malaysia 

  ROA ROS IPM OSS 

  
Coefficient 
/Std. err. 

t-
value 

Coefficient 
/Std. err. 

t- 
value 

Coefficient 
/Std. err. 

t-
value 

Coefficient 
/Std. err. 

t-
value 

_cons 
0.0336 

(0.0215) 
1.56 

0.2612 
(0.2647) 

0.99 
-1.0027 

(12.6467) 
-0.08 

1.3569*** 
(4.6930) 

2.89 

INSPER t-1 
0.3004*** 

(0.0617) 
4.87 

0.0101 
(0.0108) 

0.93 
0.1177 

(0.1245) 
0.95 

0.2745** 
(0.1270) 

2.16 

INSURTECH 
-0.0007 

(0.0005) 
-1.31 

0.0062 
(0.0065) 

0.95 
-0.6158* 
(0.3091) 

-1.99 
-0.0255*** 

(0.0083) 
-3.08 

CR 
-0.0000 

(0.0000) 
-0.03 

-0.0002 
(0.0002) 

-1.14 
-0.0115* 
(0.0058) 

-1.97 
-0.0007 

(0.0004) 
-1.60 

WCGR 
-0.0001 

(0.0003) 
-0.47 

0.0065 
(0.0063) 

1.04 
-0.2078** 
(0.09940) 

-2.09 
0.0397*** 
(0.01300) 

3.06 

OpEx 
0.0067 

(0.0153) 
0.44 

0.2252 
(0.3412) 

0.66 
18.3293*** 

(5.6393) 
3.25 

-2.1619*** 
(0.6936) 

-3.12 

DPRN 
0.0114*** 

(0.0011) 
10.53 

0.0477** 
(0.0190) 

2.50 
8.4091*** 

(1.1690) 
7.19 

-0.0291 
(0.0522) 

-0.56 

NIO 
0.0118 

(0.0085) 
1.39 

-0.2277 
(0.3133) 

-0.73 
91.5172*** 

(16.0246) 
5.71 

3.0675*** 
(0.5834) 

5.26 

EFA 
0.0000 

(0.0000) 
0.07 

0.0000 
(0.0000) 

0.28 
0.0004 

(0.0002) 
1.53 

0.0001** 
(0.0000) 

2.08 

DE 
-0.0006* 
(0.0003) 

-1.95 
0.0048 

(0.0087) 
0.55 

0.5701*** 
(0.1572) 

3.63 
0.0207 

(0.0131) 
1.59 

INT 
-0.0019 

(0.0022) 
-0.88 

-0.0352 
(0.0252) 

-1.40 
3.0606** 
(1.2788) 

2.39 
-0.0907 

(0.0544) 
-1.67 

Time 
Dummies YES YES YES YES 

Sargen 
Test 

Chi2 (12) = 20.93 
(0.0510)* 

Chi2 (12) = 0.47 
(1.0000) 

Chi2 (12) = 13.31 
(0.3470) 

Chi2 (12) = 82.52 
(0.0000)*** 

Hansen 
Test 

Chi2 (12) = 11.96 
(0.4490) 

Chi2 (12) = 19.15 
(0.0850)* 

Chi2 (12) = 17.89 
(0.1190) 

Chi2 (12) = 15.65 
(0.2080) 

Arrelano-
Bond 
test for 
AR(1) 

N(0,1)=-1.63  
(0.1030) 

N(0,1)=-1.00  
(0.3160) 

N(0,1)=-2.19 
(0.0290)** 

N(0,1)=-1.70  
(0.0900)* 

Arrelano-
Bond 
test for 
AR(2) 

N(0,2)=0.89  
(0.3730) 

N(0,2)=0.36  
(0.7200) 

N(0,2)=1.20 
(0.2310) 

N(0,2)=1.18  
(0.2390) 

N 663 663 663 663 
Note: *, **, ***represent significance at the 10%, 5% and 1% levels respectively 
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4.3.4.1 The Development of InsurTech Companies (INSURTECH) 

The estimated coefficients of INSURTECH are -0.6158 and -0.0255. There is a statistically 

significant relationship with IPM and OSS, with t-values of -1.99 (p<0.10) and -3.08 (p<0.01), 

respectively. An increase of 1% in INSURTECH is associated with a corresponding decrease of 

0.6158 in the IPM and 0.0255 in the OSS of insurance companies and takaful operators in 

Malaysia. The result suggests a negative, statistically significant relationship between 

INSURTECH and IPM and OSS, indicating that an increase in INSURTECH is linked to a decrease 

in firm performance and financial sustainability. The result demonstrates that the 

development of InsurTech significantly disrupts insurance companies’ competitiveness. At the 

same time, the advance of InsurTech presents significant opportunities for larger insurance 

companies and takaful operators to enhance their competitive edge. Smaller insurance 

companies and takaful operators that have made limited investment in InsurTech are more 

vulnerable to disruptions. Although InsurTech firms can cause disruption, incumbents should 

develop digitisation or form partnerships with them rather than viewing them as competitors, 

as outlined in the competition theory (Chang, 2023). Insurers must make additional 

investments in digital innovation and technology to prevent InsurTech firms from displacing 

or disrupting their market niche.  

 

The result agrees with the Theory of Disruptive Innovation or the practice of introducing new 

technologies/start-ups that disrupt an industry and change its competitive landscape (Bower 

& Christensen, 1995; Christensen, 1997; Christensen et al., 2016 ). Compared with the RE/FE 

model (equations (3.14) to (3.17)), INSURTECH has a statistically significant impact on OSS. 

Insurance companies and takaful operators understand that sustainable development 

requires collaboration with InsurTech firms instead of competition (Puschmann & Larry, 2020). 

Numerous insurers in Malaysia, including Zurich Takaful, AIA Malaysia, Tune Protech, and 

Etiqa, are forming partnerships with the cutting-edge InsurTech firms to improve product 

delivery, underwriting and customer experience by leveraging their technological abilities 

(Puschmann & Larry, 2020). This process will generate tremendous opportunities for 

expansion in the InsurTech industry. At present, the development of InsurTech in Malaysia is 

relatively small. In 2020 and 2021 InsurTech firms constituted only 9% of all the Malaysian 

FinTech sector (Fong, 2021, 2022). In Malaysia in 2020 and 2021, the FinTech sector was 

dominated by digital payments and e-wallets (Fong, 2021, 2022). The potential impact of 
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technology in the financial industry on achieving financial development and economic growth 

is contingent upon implementing suitable regulatory measures (Othman et al., 2021). This 

finding aligns with Shamsuddin et al.’s (2023) claim that insurance contracts associated with 

InsurTech were classified as highly sought. The authors recommend that insurance companies 

and takaful operators form partnerships with InsurTech firms rather than perceiving them as 

rivals. The result supports hypotheses H(1): The development of InsurTech companies 

influences the firm performance of insurance companies and takaful operators in Malaysia 

and H(2): The development of InsurTech companies influences the financial sustainability of 

insurance companies and takaful operators in Malaysia. 

 

4.3.4.2 Liquidity 

 Current Ratio (CR) 

The estimated coefficient of CR is -0.0115. There is a statistically significant relationship 

between CR and the IPM, with a t-value of -1.97 (p<0.10). A marginal growth of 1% in the CR 

is linked to a subsequent decrease of 0.0115 in the IPM of insurance companies and takaful 

operators in Malaysia. In short, the result indicates a robust, statistically significant 

relationship between CR and IPM. CR significantly impacts equations (3.14) to (3.17) for the 

RE/FE model. Compared with equation (3.18), the models yield inconsistent results. The 

results do not support the findings of previous studies (Ahmad, 2016; Al-Qadi & Khanji, 2018; 

Ibrahim & Alam, 2018; Mohammed & Ng, 2012) that demonstrate a positive relationship 

between liquidity and firm performance. We identify a substantial gap between the cash 

balance and total current assets of Malaysian insurance companies and takaful operators 

based on the data gathered. Though the CR exhibits a substantial, positive ratio, as illustrated 

in Table 4.1, firms that maintain a substantial balance of accounts receivable still face a cash 

gap. The cash gap is referred to as the cash flow cycle (CFC) (Eljelly, 2004). Paul et al. (2021) 

indicate that an increase in the cash gap results in a decline in a company’s profitability. A 

greater liquidity gap is associated with a decline in firm performance when the expenses 

related to increased working capital investments exceed the advantages of extending more 

trade credit to clients (Vuran & Adiloglu, 2018). The lower firm performance ratio, as 

determined by ROA, IPM and ROA, is displayed in Table 4.1. The results demonstrate that an 

extended CFC negatively impacts firm performance. To improve the IPM, it is advised that 

insurance companies and takaful operators in Malaysia shorten the CFC by managing liquidity 
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through credit terms and account receivables. The results support hypothesis H(3): Liquidity 

influences the firm performance of insurance companies and takaful operators in Malaysia. 

The results suggest no statistically significant relationship between variables, ROA, ROS and 

the OSS, with CR.  

 

 Working Capital Gross Revenue Ratio (WCGR) 

The estimated coefficients of WCGR are -0.2078 and 0.0397. These results indicate that there 

is a statistically significant relationship between WCGR and the IPM and OSS, with t-values of 

-2.09 (p<0.05) and 3.06 (p<0.01), respectively. A marginal rise of 1% in the WCGR is linked to 

an equivalent decrease of 0.2078 in the IPM and a 0.0397 increase in the OSS of insurance 

companies and takaful operators in Malaysia. This result shows that an increase in WCGR is 

associated with a corresponding decrease in firm performance. However, an increase in WCGR 

is associated with a corresponding increase in financial sustainability.  

 

Compared with the findings from the RE/FE model (equations (3.14) to (3.17)), the results are 

consistent with a negative relationship with IPM. Arulanandam et al. (2023), Ashhari et al. 

(2009) and Mohamad and Saad (2010) discovered that the days of payables outstanding and 

operating revenues have a negative impact on the firm performance and financial 

sustainability. Like the RE/FE model, it is suggested that insurance companies and takaful 

operators in Malaysia have a long credit term from a supplier to increase the days of payable 

outstanding.  At the same time, a reduction in accounts receivable and the net trade cycle will 

generate more cash for operating investment, which will lead to increased revenue.  

 

However, the GMM (equation (3.18)) results for the OSS indicate a positive relationship. The 

positive relationship suggests that the higher the WCGR, the higher the financial sustainability 

measured by OSS. It is recommended that insurance companies and takaful operators adopt 

a proactive approach to working capital management (Arulanandam et al., 2023). Working 

capital management will help increase the WCGR, which includes reducing accounts 

receivables and lowering the CCC. This finding supports Panigrahi's (2019) claim that liquidity 

has a negative relationship with financial sustainability. The result supports hypothesis H(4): 

Liquidity influences the financial sustainability of insurance companies and takaful operators 

in Malaysia.  
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4.3.4.3 Financial Efficiency 

 Operating Expenses Ratio (OpEx) 

The estimated coefficients of OpEx and OSS are 18.3293 and -2.1619. In other words, there is 

a statistically significant relationship between OpEx and IPM, and OSS, with t-values of 3.25 

(p<0.01) and -3.12 (p<0.01), respectively. An increase of 1% in the OpEx is linked to a 

corresponding increase in the IPM of 18.3293 of insurance companies and takaful operators 

in Malaysia. This result aligns with previous studies (Bao et al., 2018; Hasibuan et al., 2020; 

Goyal & Bhatia, 2016) that establish a statistically significant relationship between OpEx and 

firm performance. The result is consistent with the findings from the RE/FE model (equations 

(3.14) to (3.17)) and Widodo et al. (2020) that OpEx has a positive impact on firm performance. 

The firm’s OpEx has a direct influence on the acquisition of revenues. It can be observed that 

a firm’s efforts to increase revenue result in higher OpEx (Hasibuan et al., 2020). An increase 

in gross premium income indicates that the company has successfully converted its OpEx into 

revenue. However, an increase in OpEx or inefficient management of OpEx will directly reduce 

firm profits. OpEx is also an expense that can be managed by management, therefore the 

primary objective is to achieve the desired profit (Istan et al., 2021). Insurance companies and 

takaful operators in Malaysia should adopt effective risk management and strong managerial 

practices to manage the OpEx. This will raise revenues and increase the IPM. The result 

supports hypothesis H(5): Financial efficiency influences the firm performance of insurance 

companies and takaful operators in Malaysia. 

 

However, an increase in OpEx is linked to a corresponding decrease in the OSS by 2.1619 of 

insurance companies and takaful operators in Malaysia. Compared with findings from the 

RE/FE model (equations (3.14) to (3.17)), the result is inconsistent. There is a non-significant 

relationship between OpEx and OSS. The decrease in OpEx suggests that insurance companies 

and takaful operators can generate better profit by operating more efficiently. Businesses’ 

continuous growth and operation are contingent upon the efficiency of the management 

team (Gleißner et al., 2022). Firms must be efficient in their operations so that less effective 

costs can be reduced. A firm must optimise its operations to mitigate expenses that are not as 

effective (Pristianingrum, 2017). Thus, insurance companies and takaful operators in Malaysia 

should allocate their expenditure effectively to prevent the accumulation of expenses and 

decrease the OSS. The result is consistent with previous studies (Rustam & Adil, 2022; 
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Yuliawati et al., 2020) that found OpEx negatively influences financial sustainability. The result 

supports hypothesis H(6): Financial efficiency influences the financial sustainability of 

insurance companies and takaful operators in Malaysia.  

 

 Depreciation Expenses Ratio (DPRN) 

The estimated coefficients of DPRN are 0.0114, 0.0477, and 8.4091, which are statistically 

significant relationships with ROA, ROS and IPM, respectively, with t-values of 10.53 (p<0.01), 

2.50 (p<0.05) and 7.19 (p<0.01). A marginal rise of 1% in the DPRN is linked to an equivalent 

increase of 0.0114, 0.0477 and 8.4091 in the ROA, ROS, and IPM of insurance companies and 

takaful operators in Malaysia. The result is consistent with the findings from the RE/FE model 

(equations (3.14) to (3.17)) and previous studies (Beccalli, 2007; Singh & Harmon, 2003; Zorn 

et al., 2018) that identify a positive relationship between DPRN and firm performance. Assets 

investments are highly financed and capital-reliant, which requires significant depreciation 

computations as a result of their high depreciation rates and substantial interest payments on 

loans. As a result, firms prioritise profitability to mitigate the DPRN (Ani & Chavali, 2023). The 

result supports hypothesis H(5): Financial efficiency influences the firm performance of 

insurance companies and takaful operators in Malaysia. However, the results suggest no 

statistically significant relationship between the OSS and DPRN. Hence, the results do not 

support hypothesis H(6): Financial efficiency influences the financial sustainability of 

insurance companies and takaful operators in Malaysia. 

 

 Net Income from Operation Ratio (NIO) 

The estimated coefficients of NIO are 91.5172 and 3.0675. The results thus indicate a 

statistically significant relationship between NIO and the IPM and OSS, with t-values of 5.71 

(p<0.01) and 5.26 (p<0.01), respectively. An increase of 1% in the NIO is associated with a 

corresponding increase of 91.5172 and 3.0675 in the IPM and OSS of insurance companies 

and takaful operators in Malaysia. The result is consistent with the RE/FE results (equations 

(3.14) to (3.17)) and with the findings of previous studies (Gleißner et al., 2022; Handayani & 

Winarningsih, 2020; Henock, 2021) that found that operational profit influences firm 

performance and financial sustainability. Consistent with RE/FE results (equations (3.14) to 

(3.17)), NIO has the highest coefficient value in the models. To improve IPM and OSS, 

insurance companies and takaful operators in Malaysia should focus on generating income 
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from operations through developing digitisation or forming partnerships with InsurTech 

companies (Puschmann & Larry, 2020), investing in technology (Ani & Chavali, 2023), and 

managing OpEX (Hasibuan et al., 2020; Istan et al., 2021). The results provide evidence 

supporting hypotheses H(5): Financial efficiency influences the firm performance of insurance 

companies and takaful operators in Malaysia and H(6): Financial efficiency influences the 

financial sustainability of insurance companies and takaful operators in Malaysia. There is no 

significant relationship between the ROA, ROS, and the NIO.  

 

4.3.4.4 Financial Stability 

 Equity – Fixed Asset Ratio (EFA) 

The estimated coefficient of EFA is 0.0001. This result indicates that there is a statistically 

significant relationship between EFA and OSS, with a t-value of 2.05 (p<0.05). A 1% increase 

in the EFA is associated with an increase of 0.0001 in the OSS of insurance companies and 

takaful operators in Malaysia. The result indicates a positive relationship between EFA and 

OSS, implying that an increase in EFA is associated with an increase in financial sustainability. 

The positive impact of EFA on OSS suggests the presence of equity to ensure operational 

continuity and liquidity to prevent bankruptcy (Boateng, 2019). This suggests that capital is 

required for the operational activities of insurance companies and takaful operators in 

Malaysia, and for other investment activities and the generation of operating income. 

Theoretically, budget investment abilities are enhanced by a higher EFA value that enables 

firms to maximise their profit (Prabowo et al., 2019). Therefore, shareholders are responsible 

for motivating management to enhance the stability of the company, which ultimately affects 

financial sustainability. The findings support those of past studies (Boateng, 2019; Gleißner et 

al., 2022; Prabowo et al., 2019) that found that the EFA ratio influences financial sustainability. 

Hence, the result provides evidence to support hypothesis H(8): Stability influences the 

financial sustainability of insurance companies and takaful operators in Malaysia. The result is 

inconsistent with the RE/FE model (equations (3.14) to (3.17)) that found an insignificant 

relationship between EFA and OSS. The result suggests that there is no statistically significant 

relationship between the firm performance variables ROA, ROS, and IPM, and the EFA. Hence, 

hypothesis H(7): Stability influences the firm performance of insurance companies and takaful 

operators in Malaysia, is not supported. 
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4.3.4.5 Solvency 

 Debt Equity Ratio (DE) 

The estimated coefficients of DE are -0.0006 and 0.5701. The results indicate that DE has a 

statistically significant relationship with ROA and IPM, with t-values of -1.95 (p<0.10) and 3.63 

(p<0.01), respectively. A marginal increase of 1% in the DE is associated with a decrease of 

0.0006 in the ROA and an increase of 0.5701 in the IPM of insurance companies and takaful 

operators in Malaysia. The results are consistent with the RE/FE model (equations (3.14) to 

(3.17)) for IPM. Insurance companies and takaful operators in Malaysia cannot rely solely on 

capital to increase productivity. Firms need to consider capital that comes from debt (Yu & 

Kim, 2023). By acquiring large capital, a firm can improve its performance and productivity 

(Kurniawan, 2021). To increase the IPM, insurance companies and takaful operators in 

Malaysia should focus on debt financing rather than equity. The result aligns with Hantono’s 

(2018) study that found a statistically significant relationship between DE and firm 

performance. This supports hypothesis H(9): Solvency influences the firm performance of 

insurance companies and takaful operators in Malaysia.  

 

However, the results are inconsistent with the RE/FE model (equations (3.14) to (3.17)) for 

ROA. The results from the RE/FE model show an insignificant negative relationship between 

DE and ROA. A negative relationship between DE and firm performance is because of the high 

profit from the financing surpluses (Ai et al., 2020). Thus, insurance companies and takaful 

operators in Malaysia should lower leverage to increase the ROA. 

 

The results suggest that there is no statistically significant relationship between the DE and 

OSS. That contradicts the results in Zabolotnyy and Wasilewski (2019) that identify a 

relationship between solvency and financial sustainability. Thus, hypothesis H(10) is not 

supported: Solvency influences the financial sustainability of insurance companies and takaful 

operators in Malaysia. 

 

4.3.4.6 Macroeconomics 

 Interest Rate (INT) 

The estimated coefficient of INT is 3.0606. The results indicate that INT has a statistically 

significant relationship with IPM and with a t-value of 2.39 (p<0.05). The result suggests that 
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a 1% increase in the INT is linked to an increase of 3.0606 in IPM of insurance companies and 

takaful operators in Malaysia. The result aligned with previous studies (Ismail et al., 2018; 

Sarfo-Kantanka et al., 2022; Tesfaye, 2018) and is consistent with the RE/FE model (equations 

(3.14) to (3.17)). Like with the RE/FE model, this suggests that the BNM must increase the INT 

in the short run because IPM is closely related to INT and incorporates both the cost of 

investment and the risk-free rate of return (Bharathkumar, 2018). However, to enhance the 

financial sustainability of insurance companies and takaful operators in Malaysia, the BNM 

needs to balance the monetary policy through INT, which has a significant impact on both the 

insurance industry and the financial system (Xu et al., 2019). Thus, hypothesis H(11): Interest 

rate influences the firm performance of insurance companies and takaful operators in 

Malaysia, is supported. The result indicates no statistically significant relationship between 

ROA, ROS, and OSS with INT.  

 

4.4 The Impact of InsurTech and Insurance Characteristics on Firm 

Performance and the Financial Sustainability of Insurance 

Companies and Takaful Operators in Malaysia  

Previous studies (Dietrich & Wanzenried, 2011; Iannotta et al., 2007; Koster & Pelster, 2016; 

Matousek et al., 2014; Talavera et al., 2017) demonstrated that the success of an organisation 

is influenced by its specific firm characteristics. Therefore, we categorise insurance companies 

into two distinct groups. A dummy variable is used to reflect the categorical classification of a 

firm. The dummy variable is assigned a value of 0 for insurance companies and a value of 1 for 

takaful operators. Following Shafique et al. (2015), it is anticipated that companies operating 

under the takaful model will exhibit enhanced levels of liquidity, competitiveness, efficiency 

and visibility. Insurance companies advocate that consumers and businesses engage in high-

return endeavours that have inherent risks. The authors suggest that insurance companies, 

oversight bodies and Shari’ah boards will endeavour to innovate Shari’ah-compliant products, 

ultimately stimulating the demand for takaful and contributing to the development of the 

industry. Hence, it is anticipated that InsurTech will have a greater impact on takaful operators 

than on insurance companies.  
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Table 4.10 shows the impact of the development of InsurTech companies and insurance 

characteristics on the firm performance and financial sustainability of insurance companies 

and takaful operators in Malaysia. The results indicate that the IPM and OSS are influenced by 

the presence of InsurTech companies for takaful operators. We find that InsurTech companies 

have a statistically significant negative impact on the IPM and OSS of takaful operators in 

Malaysia. The estimated coefficients of TAKAFUL*INSURTECH are -0.8319 and -0.0362 for the 

IPM and OSS. They are statistically significant, with t-values of -2.46 (p<0.05) and -2.99 

(p<0.01), respectively. Similarly, InsurTech significantly impacts insurance companies 

(INSURANCE*INSURTECH) in Malaysia in the IPM and OSS. The estimated coefficients are            

-0.5953 for the IPM and -0.0236 for OSS. They are statistically significant, with t-values of             

-1.88 (p<0.10) and -2.84 (p<0.01).  

 

The results show the development of InsurTech companies has a greater impact on takaful 

operators than insurance companies. InsurTech can be advantageous to the takaful 

environment, particularly in terms of supporting Shariah governance and outfitting its 

workforce. Takaful operators should identify and implement InsurTech that can positively 

influence customer experiences and optimise cost efficiency to remain competitive in a rapidly 

evolving business environment (Hemed et al., 2021). Insurance companies and takaful 

operators should develop digitisation or form partnerships with InsurTech companies rather 

than considering them as competitors (Chang, 2023). The result aligns with previous studies 

(Akkor & Ozyuksel, 2020; Ostagar, 2018; Shafique et al., 2015) that identify a statistically 

significant relationship between firm characteristics, measured for insurance companies and 

takaful operators, using firm performance and financial sustainability. Thus, the results 

provide evidence supporting hypothesis H(13): InsurTech and firm characteristics impact the 

firm performance and financial sustainability of insurance companies and takaful operators in 

Malaysia. The results indicate that insurance characteristics have no statistically significant 

relationship with ROA and ROS.
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Table 4.10: Two-step system GMM estimate for the effect of InsurTech and insurance 
characteristics on firm performance and financial sustainability of insurance 
companies and takaful operators in Malaysia  

  ROA ROS IPM OSS 

  
Coefficient
/ Std. err. 

t- 
value 

Coefficient
/ Std. err. 

t- 
value 

Coefficient
/ Std. err. 

t- 
value 

Coefficient
/ Std. err. 

t- 
value 

_cons 0.0309 
(0.0226) 

1.36 0.3149 
(0.2622) 

1.20 0.4658 
(12.6731 

0.04 1.3869*** 
(0.4460) 

3.11 

INSPER t-1 0.3253*** 
(0.0691) 

4.70 0.0111 
(0.0113) 

0.98 0.1379 
(0.1222) 

1.13 0.2754** 
(0.1285) 

2.14 

CR 0.0000 
(0.0000) 

0.11 -0.0002 
(0.0002) 

-1.30 -0.0114** 
(0.0052) 

-2.21 -0.0007* 
(0.0004) 

-1.89 

WCGR -0.0001 
(0.0003) 

-0.40 0.0061 
(0.0060) 

1.01 -0.1893** 
(0.0904) 

-2.09 0.0404*** 
(0.0132) 

3.05 

OpEx 0.0053 
(0.0142) 

0.37 0.2481 
(0.3273) 

0.76 17.3196**
* (5.1285) 

3.38 -2.1989*** 
(0.7068) 

-3.11 

DPRN 0.0117*** 
(0.0010) 

11.34 0.0448** 
(0.0186) 

2.40 8.6498*** 
(1.1521) 

7.51 -0.0288 
(0.0519) 

-0.55 

NIO 0.0143* 
(0.0075) 

1.90 -0.2354 
(0.3137) 

-0.75 89.6551*** 
(15.5436) 

5.77 3.0642*** 
(0.5479) 

5.59 

EFA 0.0000 
(0.0000) 

0.65 0.0000 
(0.0000) 

0.38 0.0005* 
(0.0003) 

1.84 0.0001** 
(0.0000) 

2.60 

DE -0.0006** 
(0.0003) 

-2.21 0.0043 
(0.0081) 

0.54 0.5634*** 
(0.1537) 

3.67 0.0204 
(0.0125) 

1.64 

INT -0.0019 
(0.0023) 

-0.83 -0.0397 
(0.0253) 

-1.57 2.8822** 
(1.2689) 

2.27 -0.0900* 
(0.0503) 

-1.79 

TAKAFUL* 
INSURTECH 

-0.0010 
(0.0023) 

-1.56 0.0020 
(0.0084) 

0.23 -0.8319** 
(0.3387) 

-2.46 -0.0362*** 
(0.0121) 

-2.99 

INSURANCE* 
INSURTECH 

-0.0006 
(0.0005) 

-1.09 0.0059 
(0.0066) 

0.89 -0.5953* 
(0.3162) 

-1.88 -0.0236*** 
(0.0083) 

-2.84 

Time 
Dummies 

YES YES YES YES 

Sargen 
Test 

Chi2 (12) = 27.95 
(0.0060)*** 

Chi2 (12) = 0.51 
(1.0000) 

Chi2 (12) = 14.07 
(0.2960) 

Chi2 (12) = 81.50 
(0.0000)*** 

Hansen 
Test 

Chi2 (12) = 11.72 
(0.4680) 

Chi2 (12) = 18.43 
(0.1030) 

Chi2 (12) = 17.69 
(0.1260) 

Chi2 (12) = 16.13 
(0.1850) 

Arrelano-
Bond 
Test for 
AR(1) 

N(0,1)=-1.63  
(0.1020) 

N(0,1)=-1.00 
(0.3160) 

N(0,1)=-2.19 
(0.0280)** 

N(0,1)=-1.70  
(0.0890)* 

Arrelano-
Bond 
Test for 
AR(2) 

N(0,2)=0.93  
(0.3530) 

N(0,2)=0.40 
(0.6900) 

N(0,2)=1.25 
(0.2110) 

N(0,2)=1.17  
(0.2410) 

N 663 663 663 663 
Note: *, **, ***represent significance at the 10%, 5% and 1% levels respectively
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The “lagged dependent variables” (INSPERt-1) have a significant relationship with ROA 

(estimated coefficient 0.3253) and OSS (estimated coefficient 0.2754) with t-values of 4.70 

(p<0.01) and 2.14 (p<0.05), respectively. This is consistent with the GMM model (equation 

(3.18)). The results confirm the dynamic relationship among INSURTECH, liquidity, financial 

efficiency, financial stability, solvency, macroeconomics, insurance characteristics, firm 

performance, and financial sustainability. Consistent with the GMM model (equation (3.18)), 

INSPERt-1 is positive but has an insignificant relationship with ROS and IPM. Even though the 

relationships are insignificant, INSPERt-1 alleviates endogeneity issues by decreasing the root 

mean square error (RMSE) and bias for prevalent parameter value ranges (Wang & Bellemare, 

2019). 

 

Compared with equations (3.14) to (3.18), CR shows a positive effect in equations (3.14) to 

(3.17). However, the result shows a negative effect between CR and IPM (estimated 

coefficient -0.0114, p<0.05) and it is consistent with equation (3.18). CR shows a negative 

relationship with OSS (estimated coefficient -0.0007, p<0.01) and is inconsistent with 

equations (3.17) and (3.18). Therefore, insurance companies and takaful operators should 

lower the CR by managing liquidity (shorten the credit term and improve CCC). Like equation 

(3.18), CR is positive related to ROA and negatively to ROS. Both are insignificantly associated 

with CR. CR is still positive and significant with ROA in equation (3.14). However, the result is 

inconsistent because CR is positive and significant with ROS in equation (3.15).  

 

WCGR shows a negative effect on IPM (estimated coefficient -0.1893) and a positive effect on 

OSS (estimated coefficient 0.0404) which are statistically significant at the 5% and 1% levels, 

respectively. The result for IPM is consistent with equations (3.16) and (3.18). The result for 

OSS is consistent with equation (3.18), but is inconsistent with equation (3.17) (negative effect 

on OSS). The days of payables outstanding and operating revenue have a negative impact on 

the performance (Arulanandam et al., 2023; Ashhari et al., 2009; Mohamad & Saad, 2010). As 

with equations (3.16) and (3.18), it is recommended that insurance companies and takaful 

operators in Malaysia establish an extended credit term with suppliers because this will 

extend the number of days of payables outstanding. Simultaneously, the decrease in accounts 

receivable and net trade cycle will increase revenue by providing additional funds for 

operating investment. To improve the OSS of insurance companies and takaful operators in 
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Malaysia, we suggest that both adopt a proactive approach to working capital management 

(Arulanandam et al., 2023), which includes reducing accounts receivables and lowering the 

CCC. Consistent with the GMM model (equation (3.18)), WCGR shows a negative, insignificant 

relationship with ROA and a positive, insignificant relationship with ROS. WCGR is still positive 

with ROA in the RE/FE model (equation (3.14)), but the result for ROS is inconsistent because 

WCGR is negative and significant from equation (3.15).  

 

OpEx is significant at the 1% level. It has a positive effect on IPM (estimate coefficient 17.3196) 

and a negative effect on OSS (estimate coefficient -2.1989). The results are consistent with 

the FE/RE model for IPM. However, the result for OSS is inconsistent with equation (3.17). The 

positive relationship indicates that the company has successfully converted its OpEx into 

revenue (Hasibuan et al., 2020), which implies that insurance companies and takaful operators 

should take effective risk management steps and strong managerial practices to manage the 

OpEx, which will increase both revenue and the IPM. The impact of OpEx on OSS for insurance 

companies and takaful operators is similar. Firms are required to strive for operational 

efficiency to minimise ineffective costs (Pristianingrum, 2017). Like from equation (3.18), it is 

recommended that insurance companies and takaful operators in Malaysia efficiently manage 

OpEx to avoid the accumulation of costs and reduce the OSS. OpEx shows positive, 

insignificant relationships with ROA and ROS, which is similar to the GMM model (equation 

(3.18)). However, OpEx shows an inconsistent result with a negative relationship and is 

insignificant with ROA in the RE/FE model (equation (3.14)). OpEx exhibits a positive, 

significant relationship with ROS in the RE/FE model (equation (3.15)), which is inconsistent 

with the results in Table 4.10. 

 

DPRN positively affects ROA (estimated coefficient 0.0117), ROS (estimated coefficient 

0.0448), and IPM (estimated coefficient of 8.6498) at the 1% significance level and ROS at the 

5% significance level. The results are consistent with the RE/FE model (equations (3.14) and 

(3.16)) and equation (3.18). However, in equation (3.15), DPRN is insignificant and has a 

negative effect on ROS. To optimise financial efficiency, firms are progressively investing in 

technology for both existing and new operations. Investment heavily depends on capital-

intensive firms that must account for depreciation and manage loan interest payments. This 

pressurises the firm to prioritise increasing profits to cover these expenses (Ani & Chavali, 
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2023). It is recommended that insurance companies and takaful operators invest in 

technology to improve firm performance that, in turn, reflects the DPRN (Beccalli, 2007; Singh 

& Harmon, 2003; Zorn et al., 2018). The results show an insignificant relationship between 

DPRN and OSS. This is consistent with the RE/FE model (equation (3.17)) and results from the 

GMM model (equation (3.18)).  

 

NIO shows a positive effect on ROA (estimated coefficient 0.0143, p<0.10), IPM (estimated 

coefficient 89.6551, p<0.01), and OSS (estimated coefficient of 3.0642, p<0.01). The result is 

consistent with the RE/FE model (equations (3.16) and (3.17)) and the GMM model (equation 

(3.18)). However, the result for ROA is inconsistent with the RE/FE model (equation (3.14)) 

and the GMM model (equation (3.18)). NIO has the highest coefficient value, like the RE/FE 

and the GMM models. Insurance companies and takaful operators in Malaysia should 

concentrate on generating income from operations by developing digitisation or forming 

partnerships with InsurTech companies (Puschmann & Larry, 2020), investing in technology 

(Ani & Chavali, 2023) and managing OpEx (Hasibuan et al., 2020; Istan et al., 2021) to enhance 

the IPM. To increase the OSS, insurance companies and takaful operators should focus on 

operations and take similar actions as for IPM. NIO has no statistically significant relationship 

with ROS and this is consistent with the RE/FE model (equation (3.15)) and the GMM model 

(equation (3.18)). However, NIO has the highest negative impact on the model. Hence, 

insurance companies and takaful operators in Malaysia should focus on NIO because it greatly 

affects ROS.  

 

EFA positively affects IPM (estimated coefficient 0.0005) and OSS (estimated coefficient 

0.0001) and is statistically significant at the 10% and 5% significance levels, respectively. The 

result for IPM is consistent with equation (3.16) and the result for OSS is consistent with 

equation (3.18). Like equations (3.16) and (3.18), the capital employed is necessary for the 

operational activities of insurance companies and takaful operators in Malaysia, and for other 

investment activities and the generation of operating income. As the capital employed 

involves shareholders, shareholders of insurance companies and takaful operators should 

encourage management to improve stability by strengthening the capital and mitigating the 

company’s risks (Susanti et al., 2021) that ultimately impact firm performance and financial 

sustainability. The result indicates that EFA has no statistically significant relationship with 
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ROA and ROS. EFA shows a positive, insignificant relationship with ROA that is consistent with 

the RE/FE model (equation (3.14)). EFA is still positive with ROS and is consistent with the 

GMM model (equation (3.18)), but the result is inconsistent in the RE/FE model (equation 

(3.15)) because it shows a positive significant relationship.  

 

Though DE negatively affects ROA (estimated coefficient -0.0006), it positively affects IPM 

(estimated coefficient 0.5634). It is statistically significant at the 5% and 1% significance levels, 

respectively. DE is insignificant and negatively associated with ROA in the RE/FE model 

(equation (3.14)). The result for IPM is consistent with the RE/FE model (equation (3.16)) and 

GMM model (equation (3.18)). The positive relationship suggests that insurance companies 

and takaful operators in Malaysia should focus on debt financing rather than equity financing. 

The results support Yu and Kim’s (2023) study that more profitable companies are inclined to 

raise capital through debt issuance rather than equity issuance. The negative relationship 

between DE and ROA supports Ai et al.'s (2020) finding that insurance companies and takaful 

operators in Malaysia are likely to have financing surpluses based on high profitability. Hence, 

firms should lower their leverage to increase the ROA. DE shows a positive, insignificant 

relationship with OSS, which is similar to the RE/FE model (equation (3.17)) and the GMM 

model (equation (3.18)). DE is still consistent with the GMM model (equation (3.18)) but 

inconsistent with a negative relationship and is significant with ROS in the RE/FE model 

(equation (3.15)). 

 

INT positively influences IPM (estimated coefficient 2.8822) and negatively influences OSS 

(estimated coefficient -0.0900) at the 5% and 10% significance levels. The results for IPM and 

OSS are consistent with the RE/FE model (equations (3.16) and (3.17)). For the GMM model 

(equation (3.18)), only IPM shows consistent results. Like the RE/FE model and the GMM 

model, an increase in INT, in the short run, will result in a better IPM of insurance companies 

and takaful operators. However, the BNM should balance monetary policy using INT to 

safeguard the financial sustainability of insurance companies and takaful operators in 

Malaysia since the policy will affect not only the insurance industry but also the whole financial 

system (Xu et al., 2019). The results show an insignificant relationship between ROA, ROS, and 

INT. These are consistent with the RE/FE model (equations (3.14) and (3.15)) and results from 

the GMM model (equation (3.18)). 
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4.5 The Impact of InsurTech and Government Intervention on the Firm 

Performance and the Financial Sustainability of Insurance 

Companies and Takaful Operators in Malaysia  

Table 4.11 shows the impact of the development of InsurTech companies and government 

intervention on the firm performance and financial sustainability of insurance companies and 

takaful operators in Malaysia. The impact of government intervention on insurance companies 

and takaful operators is insignificant. The results indicate that InsurTech and government 

intervention do not influence the ROA, ROS, IPM or OSS. The findings contradict studies by 

Chee et al. (2022), Sadeh et al. (2021), Sanchez et al. (2003) and Zhou et al. (2020) that have 

identified a statistically significant relationship between government intervention and firm 

performance and financial sustainability. The government encourages fixed asset investment 

as a means to boost economic growth. This is because fixed asset investment, which involves 

purchasing machinery and equipment and constructing plants and infrastructure, directly 

contributes to short-term GDP growth. Campos and Coricelli (2002) provide evidence that 

enterprises in transition countries, as opposed to those in established economies, have a 

higher propensity to invest in fixed assets. As Qin and Song (2009) show, this inclination can 

be directly attributed to government influence. 

 

Figure 4.5 shows the mean investment into technology for insurance companies and takaful 

operators in Malaysia from 2008 to 2021. The data show that investment in technology during 

the period was low even though the government provided tax incentives from 2009 to 2016. 

The highest investment into technology (which occurred in 2016) was because of the 

introduction of the Goods and Services Tax (GST) on 1 April, 2015 (Hayati et al., 2019). An 

increasing number of governments are implementing tax incentives on a global scale to entice 

firms to use technology (Olaleye et al., 2015). In Malaysia, CA is a business expense eligible for 

a tax deduction and can be applied against adjusted income to reduce a company’s tax liability 

(Lai, 2023). CA exists primarily to incentivise corporations to make investments in new plants 

and machinery, thus promoting economic expansion and development. A 20% fixed rate is 

calculated on the asset’s original cost at the time the capital expenditure is incurred and an 

annual flat rate is fixed based on the asset’s original cost. CA may be claimed as a tax deduction 

instead of depreciation, the latter being deemed taxable and, therefore, ineligible (Olaleye et 
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al., 2015). Hence, government intervention through tax incentives did not significantly 

influence the firm performance and financial sustainability of insurance companies and takaful 

operators in Malaysia. In short, we do not find any evidence to support hypothesis H(14): 

InsurTech and government intervention influence the firm performance and financial 

sustainability of insurance companies and takaful operators in Malaysia.  

 

 

Figure 4.5: Mean investment in technology by insurance companies and takaful operators, 
2008 – 2021 

 

(R
M
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Table 4.11: Two-step system GMM estimate for the effect of InsurTech and government 
intervention on firm performance and financial sustainability of insurance 
companies and takaful operators in Malaysia  

  ROA ROS IPM OSS 

  
Coefficient 
/ Std. err. 

t-
value 

Coefficient 
/ Std. err. 

t-
value 

Coefficient 
/ Std. err. 

t-
value 

Coefficient 
/ Std. err. 

t-
value 

_cons 0.0244 
(0.0184) 

1.33 0.4833 
(0.2932) 

1.65 -16.0220 
(12.9759) 

-1.23 1.0247 
(0.8254) 

1.24 

INSPER t-1 0.3004*** 
(0.0617) 

4.87 0.0101 
(0.0109) 

0.93 0.1177 
(0.1245) 

0.95 0.2745** 
(0.1270) 

2.16 

CR 0.0000 
(0.0000) 

0.03 -0.0002 
(0.0002) 

-1.14 -0.0115* 
(0.0058) 

-1.97 -0.0007 
(0.0004) 

-1.60 

WCGR -0.0001 
(0.0003) 

-0.47 -0.0065 
(0.0063) 

-1.04 -0.2078** 
(0.0994) 

-2.09 0.0397*** 
(0.0130) 

3.06 

OpEx 0.0067 
(0.0153) 

0.44 0.2252 
(0.3412) 

0.66 18.3293*** 
(5.6393) 

3.25 -2.1619*** 
(0.6936) 

-3.12 

DPRN 0.0114*** 
(0.0011) 

10.53 0.0477** 
(0.0190) 

2.50 8.4091*** 
(1.1169) 

7.19 -0.0291 
(0.0522) 

-0.56 

NIO 0.0118 
(0.0085) 

1.39 -0.2277 
(0.3133) 

-0.73 91.5172*** 
(16.0246) 

5.71 3.0675*** 
(.5834) 

5.26 

EFA 0.0000 
(0.0000) 

0.07 0.0000 
(0.0000) 

0.28 0.0004 
(0.0002) 

1.53 0.0001** 
(0.0000) 

2.08 

DE -0.0006* 
(0.0003) 

-1.95 0.0048 
(0.0087) 

0.55 0.5701*** 
(0.1572) 

3.63 0.0207 
(0.0131) 

1.59 

INT -0.0019 
(0.0022) 

-0.88 -0.0352 
(0.0252) 

-1.40 3.0601** 
(1.2788) 

2.39 -0.0907 
(0.0544) 

-1.67 

INSURTECH*
GOV 

-0.0002 
(0.0003) 

-0.84 -0.0039 
(0.0036) 

-1.08 0.06690 
(0.2176) 

0.31 -0.0104 
(0.0231) 

-0.45 

INSURTECH*    
NON_GOV 

-0.0001 
(0.0004) 

-0.22 -0.0079 
(0.0058) 

-1.31 0.03229 
(0.3385) 

0.95 -0.0047 
(0.0315) 

-0.15 

Time 
Dummies 

YES YES YES YES 

Sargen Test 
Chi2 (12) = 20.93 

(0.0510)* 
Chi2 (12) = 0.47 

(1.0000) 
Chi2 (12) = 13.31 

(0.3470) 
Chi2 (12) = 82.52 

(0.0000)*** 

Hansen Test 
Chi2 (12) = 11.96 

(0.4490) 
Chi2 (12) = 18.43 

(0.0850) 
Chi2 (12) = 17.89 

(0.1190) 
Chi2 (12) = 15.65 

(0.2080) 
Arrelano-
Bond 
test for 
AR(1) 

N(0,1)=-1.63 
(0.1030) 

N(0,1)=-1.00 
(0.3160) 

N(0,1)=-2.19 
(0.0290)** 

N(0,1)=-1.70  
(0.0900)* 

Arrelano-
Bond 
test for 
AR(2) 

N(0,2)=0.89  
(0.3730) 

N(0,2)=0.36 
(0.7200) 

N(0,2)=1.20 
(0.2310) 

N(0,2)=1.18  
(0.2390) 

N 663 663 663 663 
Note: *, **, ***represent significance at the 10%, 5% and 1% levels respectively
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The “lagged dependent variables” (INSPERt-1) have a significant relationship with ROA 

(estimated coefficient 0.3004) and OSS (estimated coefficient 0.2745) with t-values of 4.87 

(p<0.01) and 2.16 (p<0.05), respectively. This agrees with the GMM model (equation (3.18)). 

Like equation (3.19), the finding validates the dynamic relationship between INSURTECH, 

liquidity, financial efficiency, financial stability, solvency, macroeconomics, government 

intervention, firm performance and financial sustainability. Following the GMM model 

(equation (3.18)), INSPERt-1 has a positive and insignificant relationship with ROS and IPM. 

Although the relationships are insignificant, INSPERt-1 mitigates the endogeneity issue by 

reducing the RMSE and bias for prevailing parameter value ranges (Wang & Bellemare, 2019). 

 

Compared with equations (3.14) to (3.18), CR shows a positive effect in equations (3.14) to 

(3.17). In equation (3.20), CR shows a negative effect on IPM (estimated coefficient -0.0115) 

that is statistically significant at the 10% level. The result is consistent with equation (3.18). A 

negative relationship indicates that an increase in current assets results in a decline in firm 

performance. Paul et al. (2021) discover that a cash gap causes a company’s profit to decrease 

when the expenses connected to higher working capital investments pass the benefits of 

giving customers additional trade credit (Vuran & Adiloglu, 2018). It is recommended that 

insurance companies and takaful operators in Malaysia manage the cash through account 

receivables and shorten the credit terms to enhance the IPM. Consistent with equation (3.18), 

CR is insignificant and positively associated with ROA and negatively associated with ROS and 

OSS. CR is still positive and significant with ROA in equation (3.14). However, the result for 

ROS and OSS are inconsistent since CR is positive and significant with ROS in equations (3.15) 

and (3.17).  

 

WCGR has a negative effect on IPM (estimated coefficient -0.2078) and a positive effect on 

OSS (estimated coefficient 0.0397). It is statistically significant at the 5% and 1% levels, 

respectively. The results for IPM are consistent with the RE/FE model (equation (3.16)) and 

the GMM model. However, the results for OSS are inconsistent with the RE/FE model 

(equation (3.17)). A firm’s financial sustainability and performance are adversely affected by 

the days of payables outstanding and operating revenues (Arulanandam et al., 2023; Ashhari 

et al., 2009; Mohamad & Saad, 2010). As the impact is similar to the RE/FE and the GMM 

models, it is recommended that insurance companies and takaful operators in Malaysia 
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establish an extended credit term with their suppliers to increase the number of days 

outstanding for payables. Simultaneously, a decrease in accounts receivable and net trade 

cycle will increase revenue by providing additional funds for operating investment. The 

positive relationship between WCGR and OSS indicates that financial sustainability increases 

as WCGR increases. WCGR can be enhanced through the implementation of working capital 

management, which involves decreasing accounts receivables and minimising the CCC 

(Arulanandam et al., 2023). It is advised that insurance companies and takaful operators adopt 

a proactive approach to working capital management to improve the OSS. WCGR has a 

negative, insignificant relationship with ROA, which is consistent with the GMM model 

(equation (3.18)). WCGR is still negative and insignificant with ROS and inconsistent with the 

GMM model (equation (3.18)). Compared with the RE/FE model, WCGR is positive and 

significantly associated with ROA (equation (3.14)), but ROS is inconsistent because WCGR is 

negative and significant in equation (3.15). 

 

OpEx is significant at the 1% level. It has a positive effect on IPM (estimated coefficient 

18.3293) and a negative effect on OSS (estimated coefficient -2.1619). The result for IPM is 

consistent with the RE/FE model (equation (3.16)) and the GMM model (equation (3.18)). The 

result for OSS is consistent in equation (3.17), in which OpEx is positively related to OSS. The 

increase in premium income result suggests that the company has effectively converted its 

OpEx into revenues (Hasibuan et al., 2020). OpEx is an expense that can be managed to realise 

the desired profit (Istan et al., 2021). As the result for IPM is consistent with the RE/FE models 

and the GMM model, insurance companies and takaful operators in Malaysia should 

implement effective risk management and strong managerial practices to manage OpEx 

efficiently. To increase the OSS, it is recommended that firms optimise their operations and 

mitigate expenses that are effective (Pristianingrum, 2017) to prevent the accumulation of 

expenses. Consistent with the GMM model (equation (3.18)), OpEx has positive, insignificant 

relationships with ROA and ROS. Compared with the RE/FE model (equation 3.14)), OpEx 

shows an inconsistent result with a negative relationship and is insignificant with ROA. OpEx 

also shows inconsistency with the RE/FE model (equation (3.15)), which has a positive, 

significant relationship with ROS. 
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DPRN positively affects ROA (estimated coefficient 0.0114), ROS (estimated coefficient 

0.0477), and IPM (estimated coefficient 8.4091) at the 1% significance level but ROS at the 5% 

significance level. The results for ROA and IPM are consistent with the RE/FE model (equations 

(3.14) and (3.16)) and the GMM model (equation (3.18)). However, the results for ROS show 

inconsistency in equation (3.15), in which DPRN is insignificant and has a negative effect on 

ROS. Assets investments are capital-dependent and highly financed, resulting in substantial 

depreciation computations because of high depreciation rates and significant interest 

payments on loans. To mitigate the DPRN, firms prioritise profitability (Ani & Chavali, 2023). 

To improve the ROA, ROS and IPM, we recommend that insurance companies and takaful 

operators in Malaysia invest in technology assets (Beccalli, 2007; Singh & Harmon, 2003; Zorn 

et al., 2018) and improve performance (Ani & Chavali, 2023) to compensate for DPRN 

expenses. The results show an insignificant relationship between DPRN and OSS. This is 

consistent with the RE/FE model (equation (3.17)) and results from the GMM model (equation 

(3.18)).  

 

NIO shows a positive effect on IPM (estimated coefficient 91.5172) and OSS (estimated 

coefficient 3.0675) that is statistically significant at the 1% level. The result is consistent with 

the RE/FE model (equations (3.16) and (3.17)) and the GMM model (equation (3.18)). NIO has 

the highest coefficient among the models. To improve the IPM, insurance companies and 

takaful operators in Malaysia should focus on generating income from operations by 

developing digitisation or forming partnerships with InsurTech companies (Puschmann & 

Larry, 2020), investing in technology (Ani & Chavali, 2023), and managing OpEX (Hasibuan et 

al., 2020; Istan et al., 2021). To enhance the OSS, it is recommended that insurance companies 

and takaful operators in Malaysia concentrate on operations and implement measures 

comparable to those of IPM. The result indicates that NIO has no statistically significant 

relationship with ROA and ROS, which is consistent with the GMM (equation (3.18)) and RE/FE 

models (equations (3.14) and (3.15)). However, NIO has the highest negative coefficient value 

with ROS. Hence, insurance companies and takaful operators in Malaysia should pay attention 

to NIO to ensure firm efficiency. 

 

EFA positively affects OSS (estimated coefficient 0.0001 that is statistically significant at the 5% 

level). The result is consistent with the GMM model (equation (3.18)) but is inconsistent with 
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the RE/FE model (equation (3.17)). EFA positively affects ROS and IPM in the RE/FE model 

(equations (3.15) and (3.16)) and has an insignificant relationship with ROA (equation (3.14)) 

and OSS (equation (3.17)). The positive impact of EFA on OSS implies that capital is necessary 

for the operational activities of insurance companies and takaful operators in Malaysia, as well 

as for other investment activities and the generation of operating income. Increased EFA 

enhances the budget’s investment capabilities, thereby allowing firms to optimise their profit 

(Prabowo et al., 2019). Shareholders are accountable for supporting management to improve 

company stability that will ultimately impact financial sustainability.  

 

DE negatively affects ROA (estimated coefficient -0.0006) and positively affects IPM 

(estimated coefficient 0.5701), which are statistically significant at the 10% and 1% levels, 

respectively. The result for IPM is consistent with the RE/FE model (equation (3.16)) and the 

GMM model (equation (3.18)). The result for ROA is consistent with the GMM model 

(equation (3.18)) but inconsistent with the RE/FE model (equation (3.14)). Capital investment 

can enhance a firm’s productivity and efficiency (Kurniawan, 2021). Profitable firms are 

inclined to raise capital through debt rather than equity issuance (Yu & Kim, 2023). To enhance 

IPM, insurance companies and takaful operators in Malaysia should prioritise debt financing 

over equity. The negative relationship between ROA and DE implies that insurance companies 

and takaful operators in Malaysia should reduce their leverage to increase ROA, because they 

are more likely to have financing surpluses resulting from their high profitability (Ai et al., 

2020). DE shows a positive, insignificant relationship with OSS, which is similar to the RE/FE 

model (equation (3.17)) and the GMM model (equation (3.18)). DE has a positive, insignificant 

relationship with ROS, which is consistent with the GMM model (equation (3.18)) but has an 

inconsistent result with a negative, significant relationship with the RE/FE model (equation 

(3.15)). 

 

INT positively influences IPM (estimated coefficient 3.0601) and the relationship is significant 

at the 5% level. The result is consistent with the RE/FE model (equation (3.16)) and the GMM 

model (equation (3.18)). Like the RE/FE and GMM models, a short-term increase in INT leads 

to a more efficient IPM for insurance companies and takaful operators. To protect the 

insurance companies and takaful operators in Malaysia, the BNM should maintain a balanced 

monetary policy through the use of INT (Xu et al., 2019). The results for ROA and ROS show an 
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insignificant relationship with INT. This is consistent with the RE/FE model (equations (3.14) 

and (3.15)) and results from the GMM model (equation (3.18)). INT has a negative, 

insignificant relationship with OSS that is inconsistent with the RE/FE model (equation (3.17)). 

 

4.6 The Impact of InsurTech and the Covid-19 Pandemic on the Firm 

Performance and Financial Sustainability of Insurance Companies 

and Takaful Operators in Malaysia 

Table 4.12 shows the impact of InsurTech and the Covid-19 pandemic on the firm performance 

and financial sustainability of insurance companies and takaful operators in Malaysia. The 

results show that IPM and OSS were affected by the development of InsurTech companies 

during pandemic. The estimated coefficients are -0.2956 and -0.0122, with t-values of -1.99 

(p<0.10) and -3.08 (p<0.01), respectively. A 1% change in the Covid-19 variable is associated 

with a decrease of 0.2956 in the IPM and 0.0122 in the OSS of insurance companies and takaful 

operators in Malaysia. The results support Klonowska and Strupczewski’s (2021) claim that 

the insurance industry experienced significant negative impacts as a result of the pandemic. 

The pandemic resulted in unforeseen and sudden revenue declines, workforce interruptions 

and delays in insurance service delivery. These factors hindered the progress of InsurTech 

companies in their pursuit of technological advances and innovation. Insurtech firms are 

obliged to manoeuvre within the confines of a heavily regulated insurance sector and forming 

partnerships with established insurance entities has emerged as a crucial prerequisite for the 

successful implementation of InsurTech innovations (Mayer Brown, 2020). Several InsurTech 

firms experienced adverse consequences because established insurance firms shifted their 

focus towards essential operations in the pandemic. These results support hypothesis H(15): 

InsurTech and the Covid-19 pandemic influence the firm performance and financial 

sustainability of insurance companies and takaful operators in Malaysia.
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Table 4.12: Two-step system GMM estimate for the effect of Insurtech and the Covid-19 
pandemic on firm performance and financial sustainability of insurance companies 
and takaful operators in Malaysia  

  ROA ROS IPM OSS 

  
Coefficient 
/ Std. err. 

t- 
value 

Coefficient 
/ Std. err. 

t- 
value 

Coefficient
/ Std. err. 

t-
value 

Coefficient 
/ Std. err. 

t- 
value 

_cons 0.2489 
(0.1812) 

1.37 -1.7877 
(2.3013) 

-0.78 201.1138* 
(109.4267) 

1.84 9.7229*** 
(2.9293) 

3.32 

INSPER t-1 0.3004*** 
(0.0617) 

4.87 0.0101 
(0.0109) 

0.93 0.1177 
(0.1245) 

0.95 0.2745** 
(0.1270) 

2.16 

CR -0.0000 
(0.0000) 

-0.03 0.0002 
(0.0002) 

1.14 -0.0115* 
(0.0058) 

-1.97 -0.0007 
(0.0004) 

-1.60 

WCGR -0.0001 
(0.0003) 

-0.47 -0.0065 
(0.0063) 

-1.04 -0.2078** 
(0.0994) 

-2.09 0.0397*** 
(0.01296) 

3.06 

OpEx 0.0067  
(0.0153) 

0.44 0.2252 
(0.3412) 

0.66 18.3293*** 
(5.6393) 

3.25 -2.1619*** 
(0.6936) 

-3.12 

DPRN 0.0114*** 
(0.0011) 

10.53 0.0477** 
(0.0190) 

2.50 8.4091*** 
(1.1690) 

7.19 -0.0291 
(0.0522) 

-0.56 

NIO 0.0118 
(0.0085) 

1.39 -0.2277 
(0.3133) 

     -0.73 91.5172*** 
(16.0246) 

5.71 3.0675*** 
(0.5834) 

5.26 

EFA 0.0000 
(0.0000) 

0.07 0.0000 
(0.0000) 

0.28 0.0004 
(0.0002) 

1.53 0.0001** 
(0.0000) 

2.08 

DE -0.0006* 
(0.0003) 

-1.95 0.0048 
(0.0087) 

0.55 0.5701*** 
(0.1572) 

3.63 0.0207 
(0.0131) 

1.59 

INT -0.0352 
(0.0269) 

-1.31 0.2818 
(0.3431) 

0.82 -28.2097* 
(15.9029) 

-1.77 -1.3850*** 
(0.4364) 

-3.17 

INSURTECH
* COVID 

-0.0003 
(0.0002) 

-1.31 0.0030 
(0.0003) 

0.95 -0.2956* 
(0.1484) 

-1.99 -0.0122*** 
(0.0040) 

-3.08 

Time 
Dummies 

YES YES YES YES 

Sargen Test 
Chi2 (12) = 20.93 

(0.0510)* 
Chi2 (12) = 0.47 

(1.0000) 
Chi2 (12) = 13.31 

(0.3470) 
Chi2 (12) = 82.52 

(0.0000)*** 
Hansen 
Test 

Chi2 (12) = 11.96 
(0.4490) 

Chi2 (12) = 19.15 
(0.0850) 

Chi2 (12) = 17.89 
(0.1190) 

Chi2 (12) = 15.65 
(0.2080) 

Arrelano-
Bond 
test for 
AR(1) 

N(0,1)=-1.63  
(0.1030) 

N(0,1)=-1.00 
(0.3160) 

N(0,1)=-2.19 
(0.0290)** 

N(0,1)=-1.70  
(0.0900)* 

Arrelano-
Bond 
test for 
AR(2) 

N(0,2)=0.89  
(0.3730) 

N(0,2)=0.36 
(0.7200) 

N(0,2)=1.20 
(0.2310) 

N(0,2)=1.18  
(0.2390) 

N 663 663 663 663 
Note: *, **, ***represent significance at the 10%, 5% and 1% levels respectively 
 

The “lagged dependent variables” (INSPERt-1) are statistically significant at the 1% (t 4.87) and 

5% (t 2.16) significance level, with estimated coefficients of 0.3004 for ROA and 0.2754 for 

OSS, respectively. This is consistent with the GMM model (equation 3.18). Like equations (3.19) 
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and (3.20), the results confirm the dynamic relationship between INSURTECH, liquidity, 

financial efficiency, financial stability, solvency, macroeconomics, the Covid-19 pandemic, firm 

performance, and financial sustainability. Like the GMM model (equation (3.18)), INSPERt-1 

shows a positive, insignificant relationship with ROS and IPM. Although the relationships are 

insignificant, Wang and Bellemare (2019) confirm that the “lagged dependent variables” 

mitigate the endogeneity issues by lowering the RMSE and bias for commonly used parameter 

value ranges. 

 

CR shows a negative effect on IPM (estimated coefficient -0.0115) that is statistically 

significant at the 10% level. The result is consistent with the GMM model (equation (3.18)). 

Like the effect on insurance characteristics and government intervention results, a negative 

relationship indicates that an increase in current assets results in a decline in firm performance. 

A cash gap results in a decrease in profitability for firms when the costs associated with 

increased working capital investments exceed the benefits of providing customers with 

additional trade credit (Vuran & Adiloglu, 2018). Hence, insurance companies and takaful 

operators in Malaysia should manage cash through account receivables and reduce credit 

terms to improve the IPM. CR is insignificant and negatively associated with ROA and OSS. The 

result for ROA is consistent with the GMM model (equation (3.18)) but is inconsistent for OSS. 

It shows a positive relationship with CR. Compared with the RE/FE model, CR is still positive 

but has a significant relationship with ROS in equation (3.15). However, CR is inconsistent for 

ROA (equation (3.14)) and OSS (equation (3.17)) since both show a positive, significant 

relationship.  

 

WCGR shows a negative effect on IPM (estimated coefficient -0.2078) and it has a positive 

effect on OSS (estimated coefficient 0.0397). They are statistically significant at the 5% and 1% 

levels, respectively. The results for IPM are consistent with the RE/FE (equation (3.16)) and 

GMM models. However, the results for OSS are inconsistent with the RE/FE model (equation 

(3.17)). The days of payables outstanding and operating revenues have a negative effect on 

the firm performance and financial sustainability (Arulanandam et al., 2023; Ashhari et al., 

2009; Mohamad & Saad, 2010). The impact on IPM is similar to the RE/FE and GMM models. 

Hence, insurance companies and takaful operators in Malaysia should establish an extended 

credit term with their suppliers to increase the number of days outstanding for payables. 
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Concurrently, a reduction in accounts receivable and net trade cycle will increase revenue by 

contributing additional funds for operating investment. Financial sustainability increases as 

the WCGR increases, as evidenced by the positive relationship between the WCGR and the 

OSS. Implementing working capital management, which entails reducing accounts receivables 

and minimising the CCC, can improve the WCGR (Arulanandam et al., 2023). We recommend 

that insurance companies and takaful operators adopt a proactive approach to working capital 

management to enhance the OSS. Consistent with the GMM model (equation (3.18)), WCGR 

has a negative relationship with ROA. However, the result for ROS is inconsistent with the 

GMM model (equation (3.18)) because it shows a negative relationship. Both ROA and ROS 

show an insignificant relationship with WCGR. The result is inconsistent with the RE/FE model, 

as WCGR is positive and significantly associated with ROA (equation (3.14)) and it is still 

negative but has a significant relationship with ROS in equation (3.15). 

 

OpEx is significant at the 1% level and positively affects IPM (estimated coefficient 18.3293) 

and a negative effect on OSS (estimated coefficient -2.1619), respectively. The result for IPM 

is consistent with the RE/FE (equation (3.16)) and GMM models (equation (3.18)). The result 

for OSS is also consistent with the GMM model (equation (3.18)). However, OSS is inconsistent 

with the RE/FE model (equation (3.17)). To manage OpEx and increase the IPM, insurance 

companies and takaful operators in Malaysia should implement effective risk management 

strategies and high managerial practices. To enhance the OSS, firms should optimise their 

operations and reduce ineffective expenses (Pristianingrum, 2017) to prevent the 

accumulation of costs. OpEx shows positive, insignificant relationships with ROA and ROS. This 

is consistent with the GMM model (equation (3.18)). However, OpEx shows an inconsistent 

result compared with the RE/FE model (equation (3.14)). OpEx is negative and is insignificantly 

associated with ROA. OpEx is also inconsistent in the RE/FE model (equation (3.15)), with a 

positive, significant relationship with ROS. 

 

DPRN positively affects ROA (estimated coefficient 0.0114) and IPM (estimated coefficient 

8.4091) at the 1% significance level and ROS (estimated coefficient of 0.0477) at the 5% 

significance level. The results for ROA and IPM are consistent with the RE/FE (equations (3.14) 

and (3.16)) and GMM models (equation (3.18)). The result for ROS is consistent with the GMM 

model (equation (3.18)) but inconsistent with the RE/FE model (equation (3.15)) in which 
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DPRN is insignificant and negatively affects ROS. Investment in technology assets (Beccalli, 

2007; Singh & Harmon, 2003; Zorn et al., 2018) results in substantial depreciation 

computations because of high depreciation rates and significant interest payments on loans. 

Ani and Chavali (2023) suggest that firms prioritise profitability to mitigate the DPRN. DPRN 

has a negative, insignificant relationship with OSS. The outcome results are consistent 

throughout the study, thus insurance companies and takaful operators in Malaysia should 

invest in technology assets (Beccalli, 2007; Singh & Harmon, 2003; Zorn et al., 2018) and 

improve performance (Ani & Chavali, 2023) to offset the costs associated with the DPRN.  

 

NIO has a positive statistically significant effect on IPM (estimated coefficient 91.5172) and 

OSS (estimated coefficient 3.0675) at the 1% levels. The result is consistent with the RE/FE 

(equations (3.16) and (3.17)) and GMM models (equation (3.18)). Like the RE/FE and the GMM 

models, NIO has the highest coefficient value. Insurance companies and takaful operators in 

Malaysia should focus on generating income from operations by developing digitisation or 

forming partnerships with InsurTech companies (Puschmann & Larry, 2020), invest in 

technology (Ani & Chavali, 2023), and manage OpEx (Hasibuan et al., 2020; Istan et al., 2021) 

to enhance NIO and OSS. The result indicates that NIO has no statistically significant 

relationship with ROA and ROS and it is consistent with the RE/FE model (equations (3.14) and 

(3.15)) and GMM models (equation (3.18)). Similar to the result for insurance characteristics 

and government intervention, NIO shows the highest negative estimated coefficient value 

with ROS. Hence, insurance companies and takaful operators in Malaysia should pay attention 

to NIO as it will affect firm efficiency. 

 

EFA statistically significant, positively affects OSS (estimated coefficient 0.0001) at the 5% level. 

The result is consistent with the GMM model (equation (3.18)) but is inconsistent with the 

RE/FE model (equation (3.17)). EFA positively affects ROS and IPM in the RE/FE model 

(equations (3.15) and (3.16)) and has an insignificant relationship with OSS (equation (3.17)). 

Consistent with the GMM model, the positive influence of EFA on OSS suggests that the capital 

is essential for the operational activities of insurance companies and takaful operators in 

Malaysia, and for other investment activities and the generation of operating income. 

Prabowo et al. (2019) assert that a higher EFA through improved budget investments enables 

firms to optimise their profits. As a result, shareholders are responsible for providing 
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management with the necessary support to enhance the stability of the company, which will 

ultimately affect its financial sustainability.  

 

DE negatively affects ROA (estimated coefficient -0.0006) and positively affects IPM 

(estimated coefficient 0.5701). These are statistically significant at the 10% and 1% levels, 

respectively. The result for IPM is consistent with the RE/FE (equations (3.16)) and GMM 

models (equation (3.18)). However, the result for ROA is insignificant in the RE/FE model 

(equation (3.14)). Like the RE/FE and GMM results, using capital investments will improve a 

firm’s productivity and efficiency (Kurniawan, 2021). Firms that generate profits are more 

likely to raise capital through debt issuance than through equity issuance (Yu & Kim, 2023). To 

improve the IPM, insurance companies and takaful operators in Malaysia should prioritise 

debt financing over equity. Based on the negative relationship between ROS and DE, it is 

recommended that insurance companies and takaful operators in Malaysia decrease their 

leverage to enhance ROS. Firms are more likely to have financing surpluses as a result of their 

high profitability (Ai et al., 2020). Consistent with the RE/FE (equation (3.17)) and GMM 

models (equation (3.18)), DE is positive and has an insignificant relationship with OSS. DE still 

shows a positive and insignificant relationship with ROS, which is consistent with the GMM 

model (equation (3.18)) but has an inconsistent result with a negative and significant 

relationship in the RE/FE model (equation (3.15)). 

 

INT negatively influences IPM (estimated coefficient -28.2097) and OSS (estimated coefficient 

-1.3850) at the 10% and 1% significance levels, respectively. The results for OSS are consistent 

with the RE/FE model (equation (3.17)). For the GMM model (equation (3.18)), INT has an 

insignificant relationship with OSS. The result for IPM is inconsistent with the RE/FE (equation 

(3.16)) and GMM models (equation (3.18)). The negative relationship between INT and IPM 

signifies that an increase in INT in the short run will result in a lower IPM for the insurance 

companies and takaful operators. The operational efficiency of firms is reduced during periods 

of high interest rates (Tarkom & Ujah, 2023). Hence, to take advantage of increased interest 

rates, insurance companies and takaful operators in Malaysia should learn, strategies and 

make the right decisions during uncertain times. Firms should be able to predict product 

demand, prioritise higher-value endeavours, supervise employees with greater efficiency and 

effectiveness, make the right tactical and strategic decisions, and comprehend industry trends 
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(Tarkom & Ujah, 2023). To ensure the financial sustainability of insurance companies and 

takaful operators in Malaysia, the BNM should simultaneously balance monetary policy using 

INT because it will impact both the insurance industry and the entire financial system (Xu et 

al., 2019). INT has a negative, insignificant relationship with ROA. This is consistent with the 

RE/FE (equation (3.14)) and GMM models (equation (3.18)). INT is still insignificant but has a 

positive relationship with ROS. The results for ROS are inconsistent with the RE/FE (equation 

(3.15)) and GMM models (equation (3.18)). 

 

4.7 Chapter Summary 

This chapter analysed the effects of InsurTech on the firm performance and financial 

sustainability of insurance companies and takaful operators in Malaysia using panel data 

regression models. The GMM estimates strengthen the findings. The discussions focus on the 

company characteristics discussed in Chapter 3, including insurance companies and takaful 

operators’ characteristics, government interventions via tax incentives and the impact of the 

Covid-19 pandemic. 

 

The study reveals varying levels of influence based on financial parameters. The chapter’s 

primary contribution is its analysis of the insurance industry using RE/FE and the GMM 

estimators. The results indicate that insurance companies generally exhibited stable 

performance during the period under investigation.  

 

The models also show that outcomes were impacted by the insurance company characteristics 

and InsurTech. Insurance companies and takaful operators ought to improve their liquidity 

and financial efficiency to increase firm performance and financial efficiency, considering their 

estimated coefficients and relationships significance levels. This study found that government 

intervention via tax incentives does not statistically impact the firm performance and financial 

sustainability of the insurance industry in Malaysia. However, interest rates have a significant 

impact on the firm performance and financial sustainability of the insurance business in 

Malaysia. The Covid-19 pandemic had an impact on the firm performance and financial 

sustainability of insurance companies and takaful operators in Malaysia. The next chapter 

concluded the study.   
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Chapter 5 

Conclusions and Implications 

 

Chapter 5 presents the study’s outcomes. Section 5.1 presents the key findings on the impact 

of InsurTech firm development on the performance and financial sustainability of insurance 

companies and takaful operators in Malaysia. Section 5.2 addresses the study’s contributions 

to the literature on InsurTech. Section 5.3 discusses the impacts of the study on insurance 

companies, takaful operators, and policymakers. Section 5.4 addresses the limitations of the 

study and offers recommendations for future research. Section 5.5 summarises the chapter. 

 

5.1 The Study’s Findings 

We examined the relationship between InsurTech, liquidity, financial efficiency, financial 

stability, solvency and macroeconomic factors and the firm performance and financial 

sustainability of insurance companies and takaful operators in Malaysia. We used INSURTECH, 

CR, WCGR, OpEx, DPRN, NIO, EFA, DE and INT variables to analyse their effects on firm 

performance and financial sustainability measured by ROA, ROS, IPM, and OSS (the dependent 

variables). We analysed 714 firm-year observations from 51 insurance companies and takaful 

operators in Malaysia, from 2008 to 2021, using the two-step system-GMM estimator to 

address the “endogeneity problem”. We used RE/FE estimators for comparison with the GMM 

results. After controlling for endogeneity with the two-step system-GMM estimator, we 

conclude that there is no relationship between financial stability and firm performance or 

between solvency and financial sustainability. In contrast, we found that InsurTech, liquidity, 

and financial efficiency impact the firm performance and financial sustainability of Malaysia’s 

insurance companies and takaful operators. 

 

5.1.1 Factors Influencing the Firm Performance and Financial Sustainability of 

Insurance Companies and Takaful Operators in Malaysia 

We outlined InsurTech’s impacts on the firm performance and financial sustainability of 

insurance companies and takaful operators in Malaysia. Objective 1 of the study was to 

examine the factors that impact the financial sustainability and firm performance of insurance 

companies and takaful operators in Malaysia from 2008 to 2021. 
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The findings indicate that there is no statistically significant relationship between InsurTech, 

liquidity, stability, and macroeconomic factors with firm performance measured using ROA. 

We also found no statistically significant relationship between InsurTech, liquidity, stability, 

solvency and macroeconomic factors with ROS. The relationship between liquidity, as 

measured by the DPRN, had a significant impact on ROA and ROS. These results are consistent 

with Chang's (2023) and Wang’s (2021) studies in that neither InsurTech nor internal firm 

factors influence firm performance and financial sustainability. Thus, we argue that using firm 

internal factors such as the WCGR, CR, OpEx, NIO and DE to assess the firm performance and 

financial sustainability of insurance companies in terms of their sales generation and asset 

investment, is not an effective mechanism. 

 

We show a negative relationship between InsurTech, liquidity, and IPM and IPM shows a 

positive relationship with financial efficiency, solvency and macroeconomic factors. OSS 

shows a negative relationship with InsurTech and macroeconomic factors and a mixed 

relationship (positive and negative) with liquidity, financial efficiency and financial stability. 

Consistent with Phan et al.'s (2020) and Zorn et al.’s (2018) findings, we addressed the 

relationships between InsurTech, liquidity, financial efficiency, financial stability, solvency and 

macroeconomic factors with the firm performance and financial sustainability of insurance 

companies and takaful operators in Malaysia.  

 

5.1.2 The Relationship Between InsurTech and the Firm Performance and Financial 

Sustainability of Insurance Companies and Takaful Operators in Malaysia 

We reveal that InsurTech has a negative effect on the firm performance and financial 

sustainability of Malaysian insurance companies and takaful operators. The findings support 

the Theory of Disruptive Innovation, which describes how the introduction of new 

technologies or startups disrupts an industry and changes its competitive landscape (Bower & 

Christensen, 1995; Christensen, 1997; Christensen et al., 2016). The InsurTech disruption 

attacks the status quo and alters an industry historically resistant to change. InsurTech firms 

use technology to provide customers with insurance products and services that are faster, 

more convenient and personalised.  
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The traditional insurance industry has struggled for many years. Insurance services and 

products have a reputation for being complex, with companies criticised for their poor 

customer service and lack of transparency. Insurers have typically relied on legacy systems 

and manual processes, making it impossible to keep up with the rapid pace of digital 

transformation (Akhtar, 2023). At the same time, people increasingly want a unified, digital 

experience across all aspects of their daily activities, insurance included (Ahmad et al., 2024).  

 

InsurTech businesses have discovered and addressed challenges in the traditional insurance 

market. InsurTech startups address a significant concern: the insurance industry’s need for a 

consumer focus. Insurers have typically relied on underwriting and risk models that treat all 

consumers equally, resulting in excessive rates and a lack of accountability. InsurTech 

companies use data and analytics to develop personalised insurance policies tailored to each 

customer’s specific requirements. 

 

The insurance business substantially influences the economy through the proliferation of 

technology. Insurance facilitates the mitigation of losses, enhances financial resilience, and 

fosters commercial activities contributing to economic expansion. The rapid development of 

technology has an adverse effect on the firm performance and financial sustainability of 

insurance companies and takaful operators in Malaysia. These findings align with Phan et al.'s 

(2020) and Susanto's (2022) studies that suggest that technological advances in firms have a 

detrimental effect on existing businesses. Both studies were conducted in Indonesia and share 

similar economic and continental characteristics with this study in Malaysia. 

 

InsurTech can be used at many points in the life cycle of insurance products to facilitate the 

digital transformation of insurance firms. InsurTech can be used throughout all insurance 

product life cycle stages, encompassing product development, underwriting, distribution 

platforms, administration, and claims processing (Wilamowicz, 2019). InsurTech 

implementation can be categorised based on the stages of the insurance cycle and the use of 

current technology to enhance insurance firms’ operations providing advantages to clients. 

Lin and Chen (2020) assert that InsurTech plays a significant role in the pre-contract stage. At 

that juncture, the delivery of digital services can offer resolutions to predicaments potential 

clients face. This can manifest as digital services that assist customers in locating the optimal 
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or most cost-effective insurance package accessible to them (comparison). Other InsurTech 

firms assist clients to effectively oversee their insurance policy portfolios and offer 

comprehensive services ranging from identifying appropriate insurance products to handling 

claims and insurance administration. Insurance products can be digitally delivered through 

online sales or by improving the digital infrastructure to include features like online self-

service portals or chatbots. Such services require the integration of many cutting-edge 

technologies including AI, ML, Big Data, and the IoT. 

 

5.1.3 The Impact of InsurTech and Insurance Characteristics on the Firm 

Performance and Financial Sustainability of Insurance Companies and 

Takaful Operators in Malaysia 

The empirical findings indicate that the growth of InsurTech companies and insurance 

characteristics adversely affect the IPM and OSS of insurance companies and takaful operators 

in Malaysia. The finding confirms those in previous studies (Akkor & Ozyuksel, 2020; Ostagar, 

2018; Shafique et al., 2015) that identify a statistically significant relationship between firm 

characteristics, measured through insurance characteristics, with firm performance and 

financial sustainability.  

 

The emergence of InsurTech has had a tremendous impact on insurance companies, leading 

to notable trends and transformations in Malaysia. Traditional insurance businesses must 

adjust to these emerging technologies and business models; some are making efforts to 

introduce new ideas and maintain their competitiveness in the market (Barbera, 2023). 

InsurTech has simultaneously created new prospects for startups and rising enterprises by 

providing inventive and adaptable solutions that cater to the demands of digital consumers.  

 

The rise of InsurTech in Malaysia has created enormous opportunities for takaful operators. 

In takaful’s case, implementing and supporting greater use of technology would help 

insurance reach individuals who do not currently have insurance or those who have 

insufficient coverage (Eldaia et al., 2020). The advance of InsurTech, the exploration of 

behavioural science for product development by InsurTech and the use of artificial intelligence 

can create new opportunities for takaful operators in product development and the advance 
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of takaful. The key component of takaful is its adherence to Shariah principles that emphasise 

ethical behaviour. This feature is generating a distinct value proposition for the insurance 

industry, particularly with InsurTech (Mushtaq, 2017).  

 

5.1.4 The Impact of InsurTech and Government Interventions on the Firm 

Performance and Financial Sustainability of Insurance Companies and 

Takaful Operators in Malaysia 

The empirical evidence suggests that the development of InsurTech companies and 

government intervention through tax incentives do not affect the firm performance and 

financial sustainability of insurance companies and takaful operators in Malaysia. The results 

contradict the findings of some previous studies (Chee et al., 2022; Sadeh et al., 2021; Sanchez 

et al., 2003; Zhou et al., 2020) that established a statistically significant correlation between 

government intervention and both firm performance and financial sustainability. Malaysia has 

undergone several phases of tax revisions in response to worldwide tax competition. Tax 

reform aims to foster competitiveness and improve fairness and impartiality in the tax system 

(Barjoyai, 1993; Janssen, 2005). Tax competition refers to the act of reducing the tax burden 

on taxpayers in a country to enhance the competitiveness of domestic businesses and attract 

foreign direct investment, a strategy designed to improve the national economy (Buijink et al., 

2002). A government decreases corporate tax levels to attract enterprises if there is an 

increase in corporate tax competitiveness. Therefore, it is crucial to analyse corporate income 

tax burdens to comprehend the influence of tax policies on the expenses associated with 

conducting a company. Corporate income tax rates can impact corporate finance and 

investment decisions because they are considered an expense associated with conducting 

business. Policymakers, practitioners and academics recognise the significance of tax policy in 

influencing the movement of capital and the economic development of a nation (Daniel & 

Faustin, 2019; Li & Shen, 2023; Li & Yang, 2021). 

 

The tax system in Malaysia serves as a tool for achieving economic expansion. Corporate tax 

loads are affected by modifications in tax legislation and the implementation of tax incentives, 

such as reductions in the statutory tax rate, exemptions, deductions, and exclusions (Lai, 2023). 

The effective tax rate is a metric that quantifies the actual tax burden of firms. It is calculated 
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by dividing a company’s tax bill by its pretax accounting income as stated in the financial 

statements. 

 

Governments worldwide are increasingly introducing tax incentives to attract companies and 

promote technology adoption (Olaleye et al., 2015). CA refers to a business expense that 

qualifies for tax deduction and can be used to offset adjusted income, thus reducing a 

company’s tax burden (Lai, 2023). Instead of depreciating assets, CA can be claimed as tax 

deductions. Depreciation is considered taxable and, as a result, cannot be claimed. If they 

want to make substantial capital expenditure, insurance companies and takaful operators in 

Malaysia should perform a capital adequacy maximisation analysis as a component of their 

corporate strategy. Conducting a CA maximisation study might reduce taxable profit and 

decrease tax liability. 

 

5.1.5 The Impact of InsurTech and the Covid-19 Pandemic on the Firm Performance 

and Financial Sustainability of Insurance Companies and Takaful Operators 

in Malaysia 

The Covid-19 pandemic caused unexpected, abrupt decreases in revenue, disruptions in the 

workforce, and delays in the provision of insurance service delivery. These obstacles have 

impeded the success of InsurTech companies in their quest for technological improvements 

and innovation. The empirical findings indicate that both IPM and OSS experienced a negative 

impact from the development of InsurTech companies during the Covid-19 pandemic. The 

results corroborate the findings of Klonowska and Strupczewski (2021) that demonstrate that 

the insurance industry has endured substantial adverse effects from the pandemic. 

 

In Malaysia, businesses widely adopted the use of digital platforms to address the impacts of 

the Covid-19 pandemic. In January-February 2021, a study by Kuriakose et al. (2021) found 

that 58% of the examined enterprises experienced increased use of digital platforms. The 

predominant application of digital platforms remains focused on customer-facing operations, 

particularly in marketing and sales. Larger organisations tend to have a higher rate of adoption 

for more intricate operations like manufacturing and supply chain management. The adoption 

of digital tools not only benefits sales and marketing operations but also increases the 
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likelihood of organisations having remote work arrangements and introducing innovative 

products. Traditional insurance companies must compete with these evolving technologies 

and business models through bringing new ideas to ensure their competitiveness in the 

market (Barbera, 2023).  

 

The Covid-19 pandemic accelerated digitisation in the insurance industry (Klonowska & 

Strupczewski, 2021). AI, ML, the IoT, natural language processing (NLP), and computer vision 

will almost certainly automate, accelerate, and improve the efficiency of many business 

operations in insurance businesses. Digital transformation is already occurring in important 

sectors such as insurance distribution, underwriting and claims management (Yaneva, 2021). 

 

5.2 The Contributions of the Study 

Calandro and Lane (2002) introduced the IPM and explained the difficulties of financial 

reporting for insurance companies before demonstrating that the IPM is an effective tool for 

measuring the performance of an industry. To the best of our knowledge, this study is the first 

to examine the implications of the IPM model’s application to real Malaysian insurance 

industry data in relation to InsurTech. IPM is used to provide a more comprehensive picture 

of the performance of insurance companies (Bharathkumar, 2018). The insurance industry can 

enhance its oversight of every operational area and gain a more comprehensive 

understanding of the trade-offs inherent in its business decisions by using IPM as a diagnostic 

control system and comprehensive assessment tool. IPM implementation could result in the 

development of new plans, strategies, and organisational practices (Calandro & Lane, 2002). 

 

The IPM divides overall insurance performance into three key value drivers (investment, 

production, and reinsurance) and separates the essential components. This measure clearly 

shows that overall insurance carrier performance is significantly impacted by: (1) investment 

portfolio return; (2) policy risk assessment, sales, and risk management; (3) operations and 

cost control; (4) risk distribution (reinsurance); and (5) minimising a firm’s overall risk 

(Bharathkumar, 2018). Each area is a speciality of its own; when combined, they pose a 

considerable managerial challenge. However, when used as a full evaluation and diagnostic 

control system, IPM may help an insurance carrier manage and evaluate each area. As a result, 

the measure works exceptionally well as an early warning system; once a lagging sector is 
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discovered, management can promptly explore its cause and begin to fix it (Calandro & Lane, 

2002). 

 

Few studies have examined the impact of InsurTech on the financial sustainability and firm 

performance of Malaysian insurance companies and takaful operators. Currently, no 

comprehensive study has examined the impact of InsurTech on the financial sustainability and 

performance of Malaysian insurance companies and takaful operators. This study thus adds 

to the literature by exploring the impact of InsurTech on firm performance and financial 

sustainability in developing countries like Malaysia that have recently invested in technology 

and adopted a gig economy. 

 

We used the two-step system-GMM method to analyse the relationships between InsurTech, 

liquidity, financial efficiency, financial stability and solvency on the performance and financial 

sustainability of Malaysian insurance companies and takaful operators and addressed the 

issue of dynamic endogeneity. This is the first study that uses all 51 insurance companies and 

takaful operators in Malaysia as the study samples (N) after the formation of a new family 

takaful and life insurance in 2018. Previous studies in the Malaysian insurance industry did not 

use all insurance companies in their study samples. For example, Abdou et al. (2014) used data 

from six insurance companies and six takaful operators;  Hodori and Masih (2017) used data 

from 10 takaful operators; Ismail et al. (2018) used data from six listed insurance companies; 

Lim et al. (2020) used data from all insurance companies before a new family takaful and life 

insurance business formed in 2018 and Mohamed and Alhabshi (2015) used data from 20 

takaful operators. As the lagged dependent variable is associated with the firm-specific time-

invariant fixed effect, OLS creates an endogeneity problem. As a result, traditional panel 

estimators such as the FE and RE estimators would be inappropriate. The sample size “N” 

cautions us about the risk of instrument proliferation when using the instrumental variable 

approach, such as the first-difference GMM or system GMM estimator. According to Soto 

(2009), so long as there is some persistence in the series, the system GMM estimator produces 

the least biased results, outperforming all other estimators in terms of bias and efficiency, 

including OLS, fixed-effects, difference GMM and level GMM. Hence, we used the system 

GMM estimator proposed by Arellano and Bover (1995) and Blundell and Bond (1998). 

According to Davidson and Mackinnon (2004), in the presence of heteroskedasticity and serial 
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correlation, the two-step GMM uses a consistent estimate of the weighting matrix, subtracting 

the residual from the one-step estimate, so ultimately addressing the issue.  

 

The development of InsurTech companies has significantly affected the insurance industry in 

Malaysia. The equation (3.19) results show that takaful operators are more affected than 

conventional insurance companies. Big data and advanced analytics are altering takafuls’ 

operations, from underwriting to claims and marketing, through the development of new 

products and distribution channels (Ahmad et al., 2023). The threat posed by InsurTech 

companies has widened the scope of takaful offerings because these tech companies provide 

takaful to offer their products through their websites. This study contributes to the 

policymakers in the insurance industry. For instance, the business plans of insurance 

companies and takaful operators are in line with this study’s findings. Rather than viewing 

InsurTech companies as competitors, insurance companies and takaful operators should 

collaborate with InsurTech companies to sell products. InsurTech companies have extensive 

expertise and experience in technology development and they have built a strong track record 

for offering exceptional services to their consumers with a global reach (Ahmad et al., 2023). 

Collaboration will ensure that insurance companies and takaful operators remain competitive 

and sustainable in the Malaysian insurance industry. 

 

This study also contributes to the policymakers’ decision-making. BNM, as a policymaker in 

Malaysian monetary policy, plays a role in determining INT. The results show that INT has a 

significant impact on the performance and financial sustainability of insurance companies and 

takaful operators in Malaysia. An increase in INT will, in the short term, benefit firm 

performance (Ismail et al., 2018; Sarfo-Kantanka et al., 2022). BNM must balance the increase 

in INT from time to time, as the continuous increase in INT will affect the financial 

sustainability of insurance companies and takaful operators (Xu et al., 2019). The 

government’s decisions on fiscal policy through tax incentives have no impact on the 

performance and financial sustainability of insurance companies and takaful operators in 

Malaysia. Our findings present significant implications for the government. The necessity for 

policy coordination emphasises the interaction between monetary (INT) and fiscal (through 

tax) policies. When confronted with demand and supply in the economy, it is necessary to 

have a strategic interaction, such as the coordination of policy formulation (Kadir et al., 2023). 
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The Covid-19 pandemic crisis significantly impacted the insurance industry in Malaysia. To 

alleviate the unprecedented output losses resulting from the crisis, countries worldwide 

implemented extensive fiscal support measures in early 2020 (Kadir et al., 2023). The 

implementation of fiscal policies during the pandemic provided essential, timely assistance to 

households, businesses, and economies. On 1 April, 2020, insurance companies and takaful 

operators contributed to a special fund to support the Covid-19 testing initiative in accordance 

with the government’s fiscal policy. The incentive was designed to offer immediate support to 

alleviate the burden on the Malaysian population (Manjit et al., 2020). However, all life 

insurers and family takaful operators in Malaysia were impacted by the decreased interest 

rates during the Covid-19 pandemic, because they have substantial fixed-income investments 

(Azmi et al., 2021). Poor economic conditions, such as decreased interest rates and subpar 

investment returns, exert further pressure on profit. The Covid-19 pandemic crisis intensified 

risks and reduced capital/liquidity availability because of increased market volatility, 

disorderly market, and declining financial investment valuations. The Covid-19 pandemic crisis 

imposed significant pressure on firms’ daily operations. Worldwide, governments 

implemented fiscal support measures that were historically unprecedented to mitigate the 

economic consequences of the Covid-19 pandemic crisis. However, the impact of these 

policies on economic activity, unemployment, and consumer, business, and investor 

confidence is ongoing and is in the process of recovery (Tahajuddin & Sulaiman, 2021). This 

study contributes valuable insights to guide government decision-making in the case of a 

future incident. Meanwhile, insurance companies and takaful operators can enhance overall 

competitiveness by concentrating on pricing segmentation, investment re-valuation, and 

improving margins through cost containment during uncertain economic conditions and 

changes in government policies. 

 

5.3 The Implications from the Study 

We found that substantial developments in InsurTech companies have impacted the firm 

performance and financial sustainability of Malaysian insurance companies and takaful 

operators. Indeed, insurance technology has become a resource in modern corporate 

operations, particularly in the insurance industry. Online platforms, targeted digital marketing 

strategies, personalised communication via various channels and efficient customer 
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relationship management (CRM) systems are critical to attract new customers and maintain 

existing ones (Ahmad et al., 2024). By using these tools efficiently, insurance companies can 

provide clients with a seamless, engaging experience, promoting trust and long-term 

connections. For example, InsurTech companies that adopt AI-powered Chatbots to respond 

to client inquiries quickly or use data analytics to adapt insurance policies to particular client 

needs can dramatically improve the overall client experience (Puschmann & Larry, 2020). 

Instead of competing with InsurTech companies, insurance companies and takaful operators 

must collaborate with one another, not only to acquire new clients but also to create loyalty 

and retention among existing clients (Chang, 2023). 

 

We recommend that Malaysian insurance companies and takaful operators prioritise financial 

sustainability by focusing on liquidity, financial efficiency, financial stability, and solvency. The 

GMM analysis results in Chapter 4 (equation (3.18)) reveal that OpEx and NIO are the most 

important variables influencing a firm’s financial sustainability. Thus, companies must 

prioritise operating expenses because they directly impact firm performance (Uddin & Hossain, 

2020). Increases in OpEx indicate increased firm activity that leads to higher sales. Higher sales 

growth indicates an increase in a company’s revenue generated by selling products in its 

operational activities. With increased revenue, a company can expand its operations by 

obtaining extra resources and maximising its performance (Istan et al., 2021). 

 

This study’s findings show that the emergence of InsurTech significantly impacts insurance 

companies’ competitiveness. The development of InsurTech creates a considerable 

opportunity for larger insurance companies and takaful operators to gain a competitive 

advantage. Smaller insurance companies and takaful operators have made limited 

investments in InsurTech and, thus, are more vulnerable to disruption. Although InsurTech 

startups can potentially disrupt the industry, competition theory suggests that incumbents 

can develop digitisation or build partnerships with InsurTech companies rather than 

perceiving them as competitors (Chang, 2023). In addition to investing in digital innovation 

and technology, insurers must take steps to prevent InsurTech firms from displacing or 

disrupting their market segment. Insurance companies and takaful operators recognise that 

sustainable development will necessitate collaboration with InsurTech firms rather than 

competition (Puschmann & Larry, 2020). To continue, insurers will need to use technology to 
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streamline their processes and shorten the time it takes to issue insurance policies while 

adhering to risk assessment requirements. 

 

This study’s results have significant implications for policymakers in the context of 

accountability, financial governance and prudent management in innovation that has the 

potential to revolutionise the insurance industry in Malaysia. InsurTech poses new challenges 

in customer privacy and legal contracts and potential risks of fairness, non-discrimination and 

the use of consumer data for commercial purposes. The insurance industry’s success relies on 

how policymakers approach these difficulties. The Malaysian government must play a crucial 

role through incentives and policies such as developing 5,000 new digital entities by 2025 

(Economic Planning Unit, 2020), licensing digital insurance and takaful (Min et al., 2023) and 

introducing a digital insurance and takaful regulatory framework (Fong, 2024) to ensure the 

insurance industry is sustainable in the financial sector. The established InsurTech companies 

can identify client acceptance of insurance technology and value-added services, such as 

online claims management and policy customisation, that enhance the integration of AI or 

ML-driven services (Cosma & Rimo, 2024). The government’s current action to develop digital 

entities and digital insurance will negatively affect the firm performance and financial 

sustainability of insurance companies and takaful operators in Malaysia. Hence, to ensure the 

sustainability of the insurance industry in Malaysia, the business plan and strategies of 

insurance companies and takaful operators should align with the government’s move toward 

digitisation of the insurance industry by working together with current InsurTech companies, 

new digital entities, and the new digital insurance and takafuls. 

 

The development of InsurTech has disrupted the insurance industry in Malaysia. Smaller 

insurance companies and takaful operators with limited investments in InsurTech are more 

vulnerable to the disruptions. Insurers must invest more in digital innovation and technology 

to prevent InsurTech firms from displacing or disrupting their market niche. This finding 

suggests that insurance companies and takaful operators focus on debt financing rather than 

capital financing. This will impact the new investors’ interest in investing in technology in 

incumbent insurance companies and takaful operators. Debt financing is a cost-effective 

option that provides insurance companies and takaful proprietors with a tax deduction on the 

interest payment and the ability to mitigate risks (Juergens et al., 2022). Debt financing will 
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also create an interconnecting value chain in the FinTech ecosystem and blockchain in the 

financial sectors (Gupta et al., 2021). 

 

The empirical results show that there is no statistically significant relationship between 

InsurTech, liquidity, financial stability, macroeconomic factors and company performance as 

evaluated by ROA. Similarly, the results from the GMM analysis (equation (3.18)) in Chapter 4 

show that there is no statistically significant relationship between InsurTech, liquidity, stability, 

solvency and macroeconomic factors and ROS. The outcomes from this study are similar to 

Chang's (2023) and Wang’s (2021) results, indicating that neither InsurTech nor internal firm 

characteristics influence firm performance or financial sustainability. Thus, using firm internal 

factors such as the WCGR, CR, OpEx, NIO and DE, to assess the firm performance and financial 

sustainability of insurance companies in terms of sales generation and asset investment is not 

a robust mechanism for the insurance industry in Malaysia. 

 

5.4 Study Limitations and Recommendations for Future Studies 

This study primarily looked at the four indicators of financial performance: liquidity, financial 

efficiency, financial stability and solvency that affect firm performance and financial 

sustainability. The study’s research framework did not account for other indicators of financial 

performance measurement, such as cash flow ratio and debt service coverage ratio, that may 

impact firm performance and financial sustainability. If data are available, future research 

could examine how firm investment in technology, revenue from technology investments, 

insurance technology innovation, premium generated from online sales, total premium 

generated from new online segments and digital investment affect firm performance and 

financial sustainability. Another indicator not included in this study is corporate governance 

(CG). Despite the global interest in CG topics (Ha, 2018), the issue of whether CG affects 

insurance companies and takaful operators’ financial performance remains unresolved. We 

suggest that future research examines the impact of CG features, such as board and ownership 

structure, on the financial performance of insurance companies and takaful operators in 

Malaysia. 

 

This study used data from annual, financial and FinTech reports from Malaysian insurance 

companies and takaful operators. In Malaysia, the separation of general insurance and general 
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takaful operations is relatively new, as are the rules and regulations that distinguish takaful 

funds from non-takaful funds. The same is true for family life insurance and takafuls. There 

are limited data available for a few takaful operators who formally operate under dual licenses 

(e.g., Etiqa Insurance Berhad, Etiqa Family Takaful Berhad, Syarikat Takaful Malaysia Berhad, 

and Syarikat Takaful Family Berhad) because the family takaful and life insurance business 

formed a new corporation in 2018. As a result, the collected data from 2008 to 2017 included 

general and family businesses that operated under dual licences. Furthermore, between 2011 

and 2012, there was a change in the reporting and disclosure structure for takaful firms that 

altered some things disclosed and measured in financial reports. This study included insurance 

and takaful operators to ensure higher transparency, management and efficiency, a choice 

that may have led to sample selection bias (Hodori & Masih, 2017). However, the separation 

of general insurance businesses, general family businesses, general takaful businesses and 

family takaful businesses will enable future studies to evaluate the impact of InsurTech on 

financial performance and financial sustainability according to the type of business. 

 

As this study focused on InsurTech, the financial sustainability and firm performance of 

insurance companies and takaful operators in Malaysia, the findings may apply only to the 

Malaysian insurance industry. According to Abdou et al. (2014), though single-country studies 

provide detailed analyses, they are unlikely to be generalisable. Therefore, caution should be 

exercised when generalising from this study’s findings. Future studies could expand the 

dataset to include additional countries.  

 

This study obtained the financial ratios from the annual reports of Malaysian insurance 

companies and takaful operators published in Bursa Malaysia, formerly known as the Kuala 

Lumpur Stock Exchange (KLSE), and Suruhanjaya Syarikat Malaysia (The Companies 

Commission of Malaysia), a regulatory agency with the authority to regulate and supervise 

corporate and business affairs in Malaysia. This study focuses on financial variables. The 

financial sector uses economic indicators and financial ratios to evaluate firms, to gain more 

information and enhance regulations (Basel Committee on Banking Supervision, 2000; 

Wheeling, 2008). Additionally, firms use financial ratios to assess the risk of business failure 

(Basel Committee on Banking Supervision, 2000, 2005). However, this study does not use non-

financial variables such as company culture, brand reputation, client behaviour and needs in 
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the analysis. We suggest future studies to evaluate the effect of branding influence and 

customer behaviour on the firm performance and financial sustainability of insurance industry 

when data is available. This study also does not investigate the impact of global insurance 

market competition on Malaysia's insurance industry because of data availability.  The 

International Association of Insurance Supervision made the earliest report available in 2013. 

As this study covers data from 2008 to include the GFC period, future studies could use data 

from 2013 to capture the influence of global insurance market competition on Malaysia's 

insurance industry. 

 

This study used IPM and OSS to assess Malaysian insurance companies’ and takaful operators’ 

firm performance and financial sustainability. IPM is an insurance firm performance indicator 

that considers underwriting, investment, reinsurance, and a hurdle rate (Bharathkumar, 2018). 

IPM can be used independently or as part of a more significant performance evaluation and 

control system, such as a Balanced Scorecard. It can be used by insurance carriers that only 

provide insurance or by carriers that are part of a conglomerate. If implemented effectively, 

the measure may promote a value-based management strategy and assist in bridging the gap 

between the current finances of the insurance industry and considerable value creation 

(Bharathkumar, 2018). This study uses OSS to assess financial sustainability. OSS would relieve 

insurance companies and takaful operators from subsidies, allowing them to continue 

outreach to people who do not have access to financial services while still remaining profitable 

(Memom et al., 2021). OSS is critical for the long-term viability of insurance companies and 

takaful operators, hence contributing to poverty alleviation (Chee et al., 2022). As 

Bharathkumar (2018) recommends, IPM is the best measurement tool for the insurance 

industry. Memom et al. (2021) and Remer and Kattilakoski (2021) suggest that OSS be used to 

measure financial sustainability. Thus, we suggest that future research use IPM as a financial 

measurement specifically for the insurance industry and OSS to measure financial 

sustainability across all industries.  

 

The Covid-19 pandemic outbreak shocked the insurance industry in Malaysia. Insurance 

companies and takaful operators faced a significant challenge in 2020 due to the financial 

volatility that affected financial markets during the Covid-19 pandemic (Froger & Videau, 

2022). The Malaysian insurance industry’s lack of experience in managing the fallout from a 
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pandemic led to its poor initial response (Nair et al., 2022). However, recovery was quick after 

adapting to remote working and improving IT and security protocols (Babuna et al., 2020). 

Continued monitoring is essential to understand how Malaysian companies recover from and 

adapt to the Covid-19 pandemic. As this study examined only the impact of the Covid-19 

pandemic, we recommend that future research examines the post-Covid-19 financial impact 

on the firm performance and financial sustainability of Malaysian insurance companies and 

takaful operators. 

 

5.5 Chapter Summary 

This chapter presented an overview of the study, its contributions and implications for future 

research. The study investigated how InsurTech affects the firm performance and financial 

sustainability of Malaysian insurance companies and takaful operators from 2008 to 2021. 

This study used ROA, ROS, IPM and OSS as indicators to assess company performance and 

financial sustainability. According to results from the GMM analysis (equation (3.18)) in 

Chapter 4, ROA and ROS are ineffective measures of company performance for Malaysian 

insurance companies and takaful operators. We found a statistically significant association 

between InsurTech and IPM and OSS. There is a significant association between IPM and OSS 

and InsurTech and insurance characteristics. The findings imply that insurance characteristics 

impact firm performance and financial sustainability. The Covid-19 pandemic significantly 

influenced Malaysia’s insurance companies and takaful operators. The study’s findings 

indicated that government intervention, via tax incentives, did not affect the firm 

performance and financial sustainability of Malaysian insurance companies and takaful 

operators in the chosen time period.  

 

This study adds to existing InsurTech literature by using robust techniques (the two-step 

system-GMM estimator) to control for “endogeneity” and expand understanding of the 

impact of InsurTech on the performance and financial sustainability of insurance companies 

and takaful operators in developing countries like Malaysia where technology adoption is 

relatively small. The study has significant implications for insurance companies, takaful 

operators and legislators in Malaysia regarding future challenges in the insurance industry.  
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This study’s limitations include having limited InsurTech variables, a single-country dataset, 

and a focus on the Covid-19 pandemic. Future studies could expand the dataset to include 

more InsurTech variables and countries. Future research could also address technology 

development in the insurance industry and its relationship with other FinTech subsectors.  

 

Overall, it is imperative to conduct a study on the influence of InsurTech on the financial 

sustainability and firm performance of the insurance industry to adapt to the evolving 

landscape, achieve a competitive edge, meet customer expectations, improve operational 

efficiency and address regulatory obstacles. Insurance companies and takaful operators in 

Malaysia can enhance their exceptional performance and prosper in the ever-changing 

industry by effectively comprehending and using InsurTech. 
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