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The study examines the determinants of firm performance of Malaysian 

telecommunications services companies. Thus, the study aims to 

examine the impact of four independent variables that include leverage, 

firm size, firm age and tangibility on firm performance. Other than that, 

the performance of Malaysian telecommunication companies remains 
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inconsistent with the fact that large expenditure on infrastructure and 

the growing digital demand raise questions about their capability to 

transform assets into profit. Telecommunication service companies are 

significant in Malaysia as these companies greatly impact the affected 

parties in the economy. In this study, the regression model was estimated 

using pooled ordinary least squares (POLS), random effect model 

(REM) and Fixed Effects Model (FEM) for the five major 

telecommunications service companies of the LSEG Data Stream in the 

years 2015 through 2024 using secondary panel data. The study 

discovered that leverage is important and shows a positive correlation. 

Meanwhile, firm size is negatively and significantly related to firm’s 

performance. Then, firm age and tangibility are not correlated with firm 

performance. This study provides sector-specific data regarding the 

relationship between firm performance of Malaysian 

telecommunications services companies. 
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Introduction 

 

Firm performance reflects a firm’s capacity to achieve efficient use of its resources and provide 

long-term financial results. In Malaysia, the economy generated RM714.7 billion in revenue in 

2026. Meanwhile, telecommunications services expanded by 11.2% every year (DOSM, 2026). 

The information and communication subsector recorded strong growth of 8.3% showing an 

increase in digital connectivity and technology-driven business activities in Malaysia. 

Telecommunication service companies operate in a highly competitive and capital-intensive 

environment and continue to invest in network infrastructure and digital technology. The issue 

is whether firms can efficiently transform their assets and financial resources into profitability. 

In fact, the Malaysian digital economy contributed RM415.3 billion or 23.4% from national 

economy in 2024 (Seraj & Mohamad Al As, 2026). According to OECD (2023), successful 

firms contribute to social and economic progress in developed countries. Similarly, Nagara and 

Arya (2025) stated that firms operating under performance-based conditions had a higher 

chance of staying competitive in a fast-paced business environment.  

  

Artificial Intelligence (AI) has transformed the operating environment of service and 

telecommunications firms. AI can support customer services, network optimisation, predictive 

maintenance and analysis (Kassa & Worku, 2025). In compliance with government directives, 

Malaysia has also identified AI adoption as an important national development priority in the 

Thirteenth Malaysia Plan (2026-2030) (Digital News Asia, 2026). Therefore, 

telecommunications firms need to manage financial resources while investing in advanced 

technology such as AI may be important in determining their long-term performance. This issue 
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relates to Sustainable Development Goals (SDGs) including SDG 8 (decent work and 

economic growth) and SDG 9 (industry, innovation, and infrastructure). The 

telecommunications services sector contributes to these goals by providing digital 

infrastructure and supports economic activities. Based on Azimi et al. (2025), SDG 8 is 

expanded on by the study’s analysis of factors which impact firm performance and economic 

growth. Meanwhile, SDG 9 is reflected by a focus on industrial development, innovation and 

sustainable business practices. However, firms must make sure that all investments in 

infrastructure and technological innovation are supported by effective financial management 

and sustainable business outcomes. 

  

In this study, firm performance is measured using Return on Assets (ROA) which indicates 

how a company uses all its assets to generate profit. ROA is widely accepted as a 

comprehensive measure of financial performance as it incorporates managerial efficiency and 

enables comparison between the study firms and time period. It is commonly regarded as a 

comprehensive measure of financial performance. According to Tamplin (2023), firms will 

utilise their asset base to generate profit. In the global context, firm performance is so important 

in achieving its financial and strategic goals by measuring market shares, sales growth, 

shareholder value and profitability. As compared with other profitability ratios, ROA gives a 

full measure that makes it possible to compare firms and time periods. Previous studies have 

also shown that external factors like the COVID-19 pandemic which had a major impact on 

firms’ operations and profitability on firm performance (Putra, 2024). In the Malaysian context, 

the services sector, which includes telecommunications, is known as a contributor to the 

economic growth and national development. As stated by DOSM (2023), over half of 

Malaysia's GDP, accounting for 59.4%, is derived from the services sector which becomes the 

major source of employment. 

  

The telecommunications sector is important in supporting digital connectivity, business 

operations and economic resilience. However, this study focuses on the inconsistency in firm 

performance among Malaysian telecommunication companies, despite strong demand for 

digital services and significant investments in network infrastructure. In this study, concerns 

about businesses’ ability to effectively turn assets into earnings have been raised by high capital 

expenditure, increasing operating costs and financial debt. The issue of firm performance has 

been an ongoing challenge for Malaysian service firms in the telecommunications sector 

although the country is experiencing high rates of digital adoption and market demand. 

According to New Straits Times Press (M) Bhd. (2025), about 49.2% of the population in the 

country already spends more than five hours daily online, which underscores the status of the 

demand that is more than digital-based and is driving the revenue in the sector. Financial analyst 

research also reports that Malaysian telecommunication companies are likely to experience 

profitability pressure associated with high infrastructure and network upgrade expenditures and 

lack of growth in average revenue per user (ARPU) coupled with aggressive pricing 

competition.  

  

The determinants at firm level, including leverage, firm size, firm age and asset tangibility, 

impact performance results like Return on Assets. When leverage is high it raises the financial 

risk and when physical assets are heavily invested then profitability can be reduced due to the 

underutilisation of the assets particularly in service sectors where the amount of digital and 

intangible assets are on the rise. Nevertheless, scanty empirical research exists on the 

interaction of these two firm attributes on the return on assets in the Malaysian 

telecommunications service firms. Thus, the research question asks how leverage, firm size, 
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firm age and tangibility have a relationship with firm performance within the Malaysian 

telecommunications industry. This discussion will give us an insight into the financial decision 

making and resources management techniques that will enable firms to enhance their 

profitability in a highly competitive and capital-intensive service industry. 

  

Literature Review 

  

Firm Performance as Dependent Variable 

 

Firm performance refers to a company’s ability to generate profits and efficiently utilise its 

available resources. It is usually an indicator o the financial stability and sustainability of a 

firm. Previous research usually quantifies firm performance in terms of accounting-based 

measures of Return on Assets (ROA), Return on Equity (ROE) and Return on Sales (ROS) 

(Shingiro & Awolusi, 2023). The most used of these measures is ROA since it is used in 

determining the effectiveness of a given firm in utilising its total assets to generate profits. 

ROA is a valid proxy of firm performance especially when conducting firm-level and industry 

research. Consequently, this study uses ROA as the dependent variable to determine the 

performance of firms in the Malaysian telecommunications services industry. 

 

Firm Size as Independent Variable 

 

Firm size is commonly calculated as total assets or revenue. Major companies can be seen as 

more reliable, which can have a beneficial impact on customer and investor trust (Ozili,2023). 

In Malaysia, the communication service industry could play a performance-determining role 

through economies of scale, ease of access to financing as well as more bargaining power with 

suppliers and regulators (Shahrun et al., 2023). Studies conducted on European service 

companies have established that larger organisations were more profitable given the 

efficiencies in their operations and the market influence of their organisation (Kędzior & 

Kędzior, 2023). Likewise, studies also reported in the emerging Asian economies found that 

larger firms could better utilise financial resources and technological investments to increase 

ROA.  

 

However, the relationship is not always positive. Kurniawan et al. (2022), found that smaller 

service firms in the Czech Republic tended to perform better than bigger ones and benefited 

from better organisational agility, reduced overheads and responsiveness to market changes. 

These studies have observed that in industries that are dynamic and heavily reliant on 

innovations such as digital communications, smaller firms can better adapt to the changes in 

technology and evolving consumer interests. Moreover, the effect of firm performance might 

change based on its measurement. As a result, variables like firm age, leverage and tangibility 

are expected to have an impact on the relationship between firm size and firm performance. 

Firm Age as Independent Variable 

 

As stated by Mansikkamäki (2023), firm age is usually considered to represent the number of 

years since a company began operating, which is one of the factors acting as a determinant of 

success. In the Malaysian telecommunications services industry, firm age contributes 

significantly to the performance of the firm. Firm age tends to mean customer trust, 

organisational growth and general knowledge, all of which could improve performance. Larger 

companies can benefit from established working processes, organisational development and a 

strong market reputation. Age of firms has little or contrary influence on performance as in 
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technologically advanced service industries. According to Bittar and Di (2023), the bigger 

companies would be less capable of adapting to the fluctuating market conditions due to control 

mechanisms, bureaucratic inefficiency, and barriers to innovation.  

 

Smaller companies might do better than older ones in Malaysia's quickly changing services 

industry because of their higher ability to adapt, creative business strategies and stronger use 

of digital technology. Based on Asimakopoulos et al. (2022), smaller businesses often gain 

more from foreign expertise and research and development sourcing since their improved 

flexibility and learning advantage of fresh ideas. But the study had discovered the age-

performance relationship of a firm is not consistent in that the relationship is higher in the early 

years but declines as firm ages. In conclusion, the age of the firm will influence performance 

depending on the market conditions and the sector where the firm operates.  

 

Leverage as Independent Variable  

 

Leverage refers to the degree of a firm’s reliance on debt financing in its capital structure, 

calculated as the ratio of total debt and total assets (Agyei et al., 2020). The firms’ capital 

structure or financial structure is used to gain the benefit from interest tax shields; larger firms 

are expected to employ lower levels of leverage due to their less reliance on external sources 

of finance because they prefer to finance their operations using internal funds before going to 

debt. The pecking order theory shows an inverse relationship between leverage and firm 

performance if firms with lower debt levels are more likely to achieve better profitability when 

other factors are held constant (Agyei et al., 2020). In contrast, trade-off theory argues firms 

aim to determine an optimal leverage level by weighing the benefits of tax shields against the 

potential costs of financial distress. Firms can use more debt while smaller and riskier firms 

use less debt because taking on excessive debt can increase the probability of bankruptcy and 

reduce profitability while debt financing can enhance firm value from interest tax shields. To 

conclude, previous studies show mixed findings on the leverage-performance relationship.   

  

Tangibility as Independent Variable 

 

Tangibility means the proportion of a company’s assets including assets in physical form that 

can be seen and touched, such as property, plant, vehicles, equipment, and cash (Yousaf, 2024). 

Firms with higher asset tangibility are considered favourably when a company can secure 

external financing because tangible assets reduce information asymmetry as well as agency 

costs. Yousaf (2024) also highlights a positive relationship between asset tangibility and firm 

performance where firms with higher levels of tangible assets are better than firms with lower 

levels at securing external financing at lower cost. Thus, optimal capital structure decisions can 

improve financial performance as these assets enhance the firm’s ability to access capital, 

invest in growth opportunities and sustain operations during financial difficulties (Agyei et al., 

2020). While tangibility is generally associated with improved firm performance due to 

enhanced access to external financing, its impact is context-dependent where firms must 

strategically manage tangible assets to maximize performance without compromising 

flexibility and long-term competitiveness. 
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Figure 1: Research Framework 

 

Methodology 

 

This study uses a quantitative research design based on secondary panel data to determine the 

relationship between leverage, asset tangibility, firm size, firm age and firm performance in 

Malaysia’s telecommunication service sector. The study focuses on five company bases on 

same industry which are Telekom Malaysia Berhad, Maxis Berhad, TIME dotCom Berhad, 

Axiata Group Berhad and CelcomDigi Berhad over the period 2015 to 2024. The companies 

are chosen by considering them utilises publicly accessible financial data from LSEG 

Workspace and their listing as listed telecommunications related companies on Bursa Malaysia. 

The study applies an exploratory study which helps in investigating and understanding 

background of problem which increasing understanding of how leverage, tangibility, firm size 

and firm age are related to the firm. Panel data provides for comparisons between combinations 

from cross-sectional and time-series observations.  

 

Data and Source 

 

A panel data approach is used to analyse firm performance over the 10 years from 2015 to 2024 

using DataStream, which is suitable for analysing changes in firm performance over time and 

inter-firm differences using secondary data from publicly available financial information 

through LSEG. The years from 2015 to 2024 are selected because it provides a reliable 10-year 

observation period for analysing changes in firm performance and firm-specific across time. 

The five selected companies like Telekom Malaysia Berhad, Maxis Berhad, TIME dotCom 

Berhad, Axiata Group Berhad, and CelcomDigi Berhad are chosen since they are publicly listed 

on Bursa Malaysia Market.The study proposes data and sources from these types of variables 

as in Figure 2 below: 
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Types of 

Variables 

Variable Based On Measurement Sources of Data 

Dependent Firm 

Performance 

Return on 

Asset (ROA) 

Percentage 

(%) 

Data Stream 

Independent Leverage Total Debt / 

Total Asset 

Percentage 

(%) 

Data Stream 

Independent Firm Size Log  

(Total assets) 

Percentage 

(%) 

Data Stream 

Independent Firm Age Log (age of 

firms) 

Years Data Stream 

Independent Tangibility Net Fixed 

Assets / Total 

Assets  

Percentage 

(%) 

Data Stream 

Figure 2: Data and Sources from these types of variables 

 

Figure 2 above shows dependent variable (DV) and the independent variables (IV) are 

important in the study of effects with a focus on leverage, firm size, firm age and tangibility 

that influence firm performance in Malaysia's telecommunications services. Return on Assets 

(ROA) is usually a measure of firm performance. The first independent variable is leverage 

measured by the percentage of the amount of financing required by a business contributed by 

debt which is calculated as the ratio of total debt to total assets. Firm size indicators such as the 

logarithm of total assets are related to the performance of the firm positively in terms of 

operational size, market position and resource access. The logarithm of the age of the firm in 

years (firm age) is a measure of stability in the firm, skills and reputation in the market. For 

example, older firms may have the advantage of current ties and experience. These companies 

tend to have a consistent performance output and additional leverage to finance. Finally, all 

these dependent variables and independent variables are taken from DataStream in LSEG 

Workspace.   

  

Theoretical Framework  

 

Figure 3 presents the theoretical structure that demonstrates the direct correlation between the 

dependent variable, Firm Performance (ROA) and four independent variables, including 

leverage (LEV), firm size (SIZE), firm age (AGE), and Tangibility (TANG). The framework 

illustrates the relationship between dependent variables and independent variables. The 

measure is one of the major indicators of operational efficiency and operations in the 

communication service sector in Malaysia. The theoretical framework is mainly anchored on 

the Resource-Based View (RBV) which is backed by capital structure theories that include 

pecking order theory and trade-off theory (Mardani et al., 2023). All these theories indicate that 

internal financial and structural elements have a direct effect on determining the capability of 

a firm to attain and maintain high performance. In service-sector settings in which digital 

transformation is being experienced by emerging economies, recent empirical studies support 

the applicability of these determinants of transformations. 
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Figure 3: Theoretical Framework – Direct Determinants Of Firm Performance 

 

Type Of Research  

 

This research applies an explanatory research design based on a quantitative approach. The 

explanatory design suits the study since the study would seek to test and describe the 

relationships among the firm-specific variables and firm performance. The quantitative 

approach is used because the study uses numerical financial data gathered through secondary 

sources and uses statistical analysis methods to compare the relationships between the study's 

independent and dependent variables (Kotronoulas et al., 2023). . The panel data facilitates 

observing the changes at the firm and over time, which would give a more holistic picture of 

the firm performance dynamics in the Malaysian telecommunications services industry 

(Sithamparam & Thangavel, 2025). 

 

Unit Root  

 

Diagnostic tests in unit root testing determine if variables are stable or include a unit root over 

time and are essential in panel data analysis to ensure the validity of estimation results (Omay 

& Ucar, 2023). P-value of the unit root test is below 0.05, and the null hypothesis is rejected. 

The unit root test of regression data helps eliminate inaccurate regression problems and 

incorrect coefficient estimates, such as fixed-effects or random-effects models that are used in 

panel data regression. Based on Jahangir et al. (2025), used panel unit root tests like Levin, Lin 

& Chu (LLC), Im, Pesaran & Shin (IPS), and Fisher-type ADF or PP tests are commonly used 

in panel data analysis to study the linear features of macro-financial variables across countries. 

Data unit root testing in panel data necessitates the consideration of individual heterogeneity 

that does not exist in cross-sectional analysis does not necessitate unit root testing of data. 

 

Normality Test  

 

A statistical technique called normality testing which helps to choose the right statistical tests 

while ensuring the validity of the findings (Mohd Ibrahim, 2024) that is used to determine if a 

given sample of data is taken from a population with a normal distribution. In determining 

whether it has a normal distribution or not, this type of summary statistic is used in outlining 

the study variable. Researchers commonly use the Jarque-Bera statistical test to assess 

normality. This method evaluates whether sample data matches the skewness and kurtosis of a 

normal distribution. It is particularly effective for large datasets, where evaluating these two 
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properties serves as a fundamental first step. The alternative hypothesis asserts that the data are 

not normally distributed. However, the null hypothesis claims that the data are normally 

distributed. To determine whether the data have a normal distribution or not, the p-value is 

measured. For instance, if the p-value is less than 0.05, the study must reject the null hypothesis 

meaning that the data does not have a normal distribution and otherwise if the p-value is greater 

than 0.05 

. 

Heteroscedasticity (Wald-Test) 

 

Heteroscedasticity in a panel data analysis is non-constant error variances over time across 

cross-sectional units. The study may contain errors, resulting in incorrect standard errors and 

poor estimates. It is a general assumption that, when the data comprise entities of very different 

sizes, such as varying  firm sizes, and when the residuals are increasing or decreasing in their 

trend of observation and when statistically significant results are obtained and change 

following the use standard errors, then it is presumed that the heteroscedasticity is in play.The 

Wald test analyses whether the estimated effects of an independent variable on a dependent 

variable are significantly different from each other or from a hypothesised result (Sarto et al., 

2024). In this study, the Wald test for heterogeneity is applied after estimating the Pooled OLS, 

Fixed Effects (FEM), or Random Effects (REM) models.  

 

Multicollinearity 

 

Multicollinearity is a regression model where the degree of correlation between two or more 

independent variables is high. Due to the association of the variables when there is 

multicollinearity, it is difficult to find out the influence of each independent variable on the 

dependent variable. The fact that the estimated coefficients are not biased by the issue does not 

mean that the standard errors are not inflated. As a result, coefficients are statistically 

insignificant and reduce the validity of hypothesis testing. Multicollinearity can be found using 

the Variance Inflation Factor (VIF) test. The VIF is a measure that assists in determining the 

extent to which collinearity explains more variance in an estimated regression coefficient 

(Huseynli, 2022). A high multicollinearity problem is signalled by a VIF value above 10 and a 

value approaching 1 above means a weak or no relationship between the independent variables. 

The findings of the VIF test reveal that the VIF for all independent variables is less than 10. 

Leverage (LEV), firm size (SIZE), firm age (AGE), and tangibility (TANG) are able to record 

VIFs that are near to 1. This implies that there are no independent variables that are strongly 

correlated. Thus, it can be assumed that there is no issue of multicollinearity in the present 

study, and all the independent variables could be included in the regression model to be further 

analysed with the panel data 

 

Type Of Analysis 

 

Pooled Ordinary Least Squares (POLS) 

 

Pooled Ordinary Least Squares (POLS) integrates cross-sectional and time-series data and 

assumes that all observations should be considered as one large dataset without taking effects 

specific to everyone. There are no special features between entities, which would contaminate 

the estimates. In POLS, the model approximates the average relationship between the 

dependent and independent variables across all units and time periods. In terms of the study of 

firm performance, POLS is frequently taken as a point of departure to estimate a relationship, 

file:///C:/Users/Home/Downloads/.%20https:/doi.org/10.1016/j.seps.2024.102083
file:///C:/Users/Home/Downloads/.%20https:/doi.org/10.1016/j.seps.2024.102083
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like that between the study's Return on Assets and leverage, firm size, tangibility orfirm age 

(Mwenda et al., 2023). The only drawback though is that it can also give biased estimates when 

the unobserved firm-specific effects correlate with the explanatory variables. Further and more 

advanced techniques such as Fixed Effects and Random Effects are desirable in a case where 

there are such effects. 

 

Random Effect Model (REM)  

 

According to McKenzie & Areti Angeliki Veroniki (2024), the random effects model is one of 

the methods used to analyse panel data where it involves several entities such as businesses 

observed over time. This method is focused on the concept that every entity has specific 

characteristics which include cultural, environmental or structural elements that could affect 

the result under investigation. These random effects model is beneficial because it accounts for 

these unknown individual-specific effects without requiring a different variable for each entity, 

which would otherwise complicate the study. However, it must be assumed that these 

individual-specific traits are uncorrelated with the model's independent variables for the 

random effects model to be viable. The outcomes could be biased or inaccurate if this 

assumption is violated. Thus, it is so important to check whether it is appropriate or not and not 

fully depend on the findings of the random effects technique. 

 

Fixed Effect Model (FEM) 

 

The fixed effect model (FEM) applied in determining the adjustment of all correlations between 

the study variables that lead to results and other unknown and time constant variables of every 

cross-sectional unit. Based on Ji et al. (2022), Fixed Effects Model improves the common panel 

data analysis that presents independent and dependent variables as intervals rather than values. 

For example, firms, nation and others. The main objective of FEM is to emphasize internal 

variance over time. Usually, FEM is preferred when the focus is on examining changes within 

entities over time; unknown individual effects are thought to be connected with regression 

coefficients, and Hausman test rejects the Random Effects Model which shows that FEM is 

more consistent. 

 

Descriptive Analysis  

 

Table 1: Descriptive Analysis Table 

 ROA LEV SIZE AGE TANG 

Mean 0.079680 0.335648 0.097372 3.166400 0.647900 

Median 0.060500 0.376250 0.100100 3.330000 0.654000 

Maximum 0.384000 0.666000 0.113100 3.690000 0.837400 

Minimum -0.074000 0.014400 0.078700 1.950000 0.411200 

Std. Dev 0.085611 0.165442 0.010541 0.472275 0.110891 

Skewness 1.578877 -0.533268 -0.256587 -1.274319 -0.524950 

Kurtosis 5.962937 2.758184 1.903583 3.564040 2.890488 

Jarque-Bera 39.06333 2.491612 3.053080 14.19519 2.321420 

Probability 0.000000 0.287709 0.217286 0.000827 0.313264 

Sum 3.984000 16.78240 4.868600 158.3200 32.39500 

Sum Sq. Dev 0.359125 1.341188 0.005444 10.92915 0.602545 

Observations 50 50 50 50 50 
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Table 1 above presents the summary statistics and normality.This test includes 50 observations 

of ROA, LEV, SIZE, AGE and TANG. The results above prove that the null hypothesis is 

rejected because the probability values of ROA and AGE are respectively 0.0000 and 0.000827 

which are below the 5% significance level that the variables are not normally distributed.  

However, LEV, SIZE and TANG probabilities are greater than 0.05 and are 0.2877, 0.2173 and 

0.3133 respectively. However, the extremely high skewness and kurtosis values of ROA and 

AGE demonstrated asymmetry instead from normal distribution provide additional proof of 

their non-normality. To conclude, these regression results demonstrate that some variables are 

normally distributed while others are not normally distributed is a common issue in financial 

panels where the given adequate sample size and panel estimation procedures do not provide a 

significant problem for regression analysis. 

  

Root-test 

 

Table 2: Root-test Table 

 LLC IPS ADF PP 

Level 1st diff Level 1st diff Level 1st diff Level 1st diff 

ROA -

3.4231*** 

(0.0003) 

-7.5358 

(0.0000) 

-1.4635 

(0.0717) 

- 

3.2523 

(0.0006) 

20.6889 

(0.0234) 

31.0262 

(0.0006) 

31.2442 

(0.0005) 

39.0063 

(0.0000) 

LEV -4.9890 

(0.0000) 

-9.0961 

(0.0000) 

-1.1890 

(0.1170) 

-3.7231 

(0.0001) 

18.9286 

(0.0412) 

35.0108 

(0.0001) 

13.6554 

(0.1893) 

30.3984 

(0.0007) 

SIZE 0.6065 

(0.7279) 

-3.6747 

(0.0001) 

1.9999 

(0.9772) 

-2.1297 

(0.0166) 

1.8606 

(0.9973) 

23.7638(0.0083) 7.1513 

(0.7111) 

50.5453 

(0.0000) 

AGE -12.9414 

0.0000 

1.8593 

(0.9685) 

-3.2957 

(0.0005) 

0.3055 

(0.6200) 

29.5818 

(0.0010) 

7.5640 

(0.6713) 

54.5079 

(0.0000) 

33.004 

(0.0003) 

TANG -2.3696 

(0.0089) 

-5.1898 

(0.0000) 

-0.2083 

(0.4175) 

-1.4405 

(0.0749) 

12.3953 

(0.2595) 

18.3500 

(0.0493) 

6.20889 

(0.7974) 

22.5022 

(0.0127) 

 

Panel unit root tests establish the stationarity of the variables to avoid inaccurate regression 

results. From the regression result above, the null hypothesis (H0) states that the variables 

contain a unit root and are non-stationary. However, the alternative hypothesis (H1) states 

opposite where the variables are stationary which tests at level show mixed significance across 

LLC, IPS, ADF and PP. This is because stationarity cannot be clearly confirmed at level but 

both the LLC and PP tests are statistically significant with probability values below the 5% 

(0.05) significance level at the first difference (Laurent and Shi, 2021). Hence, the null 

hypothesis is rejected at first difference where it explains that the variables become stationary 

after differencing once. Thus, the significance of LLC and PP first-difference outcomes are 

highlighted because they provide more reliable and consistent evidence despite the inconsistent 

results of IPS and ADF where the variables are constant at first difference but non-stationary 

at level is determined suggesting that they are integrated of order one or I(1). 
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ROA  

 
 

Figure 2: Root Test ROA 

 

 
 

Figure 3: 1st Differences ROA 

  

According to Budiono and Purba (2022), the research unit root test is used to measure whether 

a time series variable is non-stationary or stationary for ROA as dependent. According to the 

result above, we must reject the null hypothesis as the ROA is stationary at level where the null 

hypothesis (H0) explains that the data contain a unit root are considered as non-stationary while 

the alternative hypothesis (H1) explains that the data do not contain a unit root and are 

considered as stationary. Thus, the results above explains that the Levin, Lin and Chu (LLC) 

test shows a probability value of 0.0000 while the individual unit root tests such as the Im, 

Pesaran and ShinW-stat, ADF - Fisher Chi-square and PP - Fisher Chi-square tests report 

probability values of 0.0006 for both Im and ADF-Fisher Chi-Square and 0.0000 for Fisher 

Chi-Square and all are less than the 5% or 0.005 significance level. However, the test is carried 

out at first differences to further confirm the results' robustness where all test statistics show 

probability values of 0.0000 at first differences and once again, the result shows below the 5% 

significance level. Hence, the null hypothesis is rejected as the ROA series is stationary and 
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lacks a unit root. Thus, the results are unlikely to be inaccurate meaning that the ROA data are 

stable over time and appropriate for regression analysis.  

 

Leverage 

 

 
 

Figure 4: Root Test Leverage 

 

 
 

Figure 5: 1st differences Leverage 

  

Leverage is non-stationary at first level but becomes stationary after first differencing based on 

unit root test. The Levin, Lin & Chu (LLC) test is significant probability of 0.0000. However, 

the Im, Pesaran and Shin W-stat test is 0.1170 and PP-Fisher Chi-Square is 0.1893 is failing  to 

reject the null of a unit root. Meanwhile, ADF-Fisher is only marginally significant at 0.0412. 

Since most of the individual unit root tests show non-stationarity, leverage is considered non-

stationary at first level. All tests like LLC, IPS, ADF-Fisher and PP-Fisher are significant 

because p-value below 0.05 highlighting that first differencing which reject the null hypothesis 

of a unit root. 
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Firm Size 

 

 
 

Figure 6: Root Test Firm Size 

 

 
 

Figure 7: 1st differences Firm Size 

 

The study shows that firm size is non-stationary at its first level but becomes stationary after 

the first difference. All four test like Levin, Lin & Chu, Im, Pesaran and Shin, ADF-Fisher and 

PP-Fisher give p-values greater than 0.05. The null hypothesis may be rejected because the first 

differences for firm size are below 0.05. For instance, Im, Pesaran and Shin, ADF-Fisher and 

PP-Fisher give p-values all of this their probability is below 0.05 and significant. 
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Firm Age 

 

 
 

Figure 8: Root Test Firm Age 

 

 
 

Figure 9: 1st differences Firm Age 

  

The results indicate that the firm age variable is stationary at the first level. P-values are shown 

by the Levin, Lin & Chu (LLC), Im, Pesaran and Shin (IPS), ADF-Fisher and PP-Fisher tests. 

the majority of tests like LLC, IPS and ADF-Fisher fail to reject the null hypothesis when AGE 

is first differenced firm age is non-stationary except for the PP-Fisher test, which demonstrates 

significance, the test of LLC, IPS and ADF-Fisher fail to reject the null hypothesis. Overall, 

firm age in the panel regression is not significant in the analysis because it is already stationary 

at the first level and it does not require first difference. 

TANGIBILITY 
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Figure 10: Root Test Tangibility 

 

 
 

Figure 11: 1st differences Tangibility 

 

Panel unit root test for tangibility to determine whether it is non-stationary or stationary 

(Fowler et al., 2024). The analysis above is conducted at two levels which are level form and 

first difference where the Levin, Lin & Chu (LLC) test shows a probability value of 0.0089 at 

the level form which is below 0.05 hence the null hypothesis is rejected. While both ADF–

Fisher has a p-value of 0.2595 and PP–Fisher of 0.7974. The probability values are greater than 

0.05 meaning that we fail to reject the null hypothesis because tangibility is not consistently 

stationary at level. However, only one out of three tests indicate stationarity. Next, at the first 

differences, LLC, ADF and PP tests show probability values below 0.05 which are 0.0000, 

0.0493 and 0.0127. This regression result shows that tangibility becomes stationary after first 

differencing and provides solid proof to reject the null hypothesis across all tests. Therefore, it 

could be stated that tangibility is integrated of order one I(1), meaning that it is stationary at 

first difference but non-stationary at level. In short, tangibility is only suitable for regression 

analysis following first differences and its use in level form may produce inaccurate regression 

findings. 
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Variance Inflation factor (VIF) 

 

 
 

Figure 12: Variance Inflation Figure (VIF) 

  

The Variance Inflation Factor (VIF) analysis is applied to find out whether multicollinearity 

happens among the independent variables in the regression model (Ahmad et al., 2021). 

Multicollinearity may arise when there are high correlations among the independent variables 

and may cause standard errors to increase and sometimes the coefficient estimates may not be 

accurate. The VIF results show that all values are below 10. In general, LEV had a centred VIF 

of 1.48, SIZE of 1.43, AGE of 1.08 and TANG of 1.13. The fact that these numbers are close 

to 1 suggests that there is a correlation between the variables. This can be proof that there is no 

multicollinearity problem since the independent variables do not strongly correlate with each 

other. 

 

Heterogeneity – Wald Test  

 

 
Figure 13: Wald Test 

 

H0: The independent variables do not affect the dependent variable 

H1: At least one independent variable affects the dependent variable. 

 

 
Figure 14: Null Hypothesis summary 
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Wald test is used to determine the presence of heterogeneity which statistically means the 

populations and samples or even the results are not standardized with each other or simply 

means the unit of analysis has its own specific effects or characteristics. The null hypothesis 

(HO) had no heterogeneity or individual-specific effects in the model and that the data are 

homogeneous while the alternative hypothesis (H1) states that at least one of the coefficients 

not equal to zero. So, the null hypothesis is rejected as the results clearly show a test statistic 

namely an F-statistic of 36.00912 and a Chi-square statistic of 180.0456 with probability values 

of 0.0000. The significance level is below 5% and it indicates that there is heterogeneity exists 

in the model the pooled OLS model may not be appropriate. Instead, a panel data model like 

Fixed Effects or Random Effects should be considered. 

 

Jarque-Bera Prob  

 

 
 

Figure 15: Jarque-Bera graph 

 

According to Glinskiy et al. (2024), the Jarque-Bera test examines whether the residuals are 

normally distributed or not. The null hypothesis (H0) states that the residuals are normally 

distributed. The graph above has shifted to the right. However, the alternative hypothesis (H1) 

states the opposite when the residuals are not normally distributed. The Jarque-Bera statistic 

shows result of 67.29295 with a probability value of 0.0000 meaning that the probability is less 

than the 5% or 0.05 significance level. Hence, the null hypothesis is rejected because the 

residuals are not normally distributed and this is a very common issue in panel data studies. 

However, it is not significantly affecting the dependency of the estimation especially when 

using a large sample size. Thus, the skewness value of 1.596017 explains an asymmetry in the 

distribution as well as the kurtosis value of 7.702291 that explains the heavy tails of a 

distribution. Even though the residuals are not normally distributed since it is very common in 

panel data studies where they do not affect the reliability and consistency of the regression 

assumptions especially when a large sample size is used. 
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Estimation Equation 

 

Pooled Ordinary Least Squares (POLS) 

 

 
 

Figure 16: Estimation POLS 

 

  
 

• i = firm 

• t = time (annual) 

• α = constant term 

• ROA = Return on Assets (dependent variable) 

• LEV = Leverage 

• SIZE = Firm Size 

• Age = Firm Age 

• Tang = Tangibility 

• ε = error term 

  

The regression of Equation can be written as: 

 

  
  

Pooled Ordinary Least Squares (POLS) models are analysed to examine the relationship 

between leverage (LEV), firm size (SIZE), firm age (AGE), tangibility (TANG), and firm 

performance measured by return on asset (ROA). According to the findings of the Pooled 

Ordinary Least Squares (POLS) estimation, leverage and size of a firm are statistically 

significant at the 1 percent level of significance (Fachriyyah et al., 2025). Meanwhile, firm age 

and tangibility are not significant. The whole model is statistically significant with an F-statistic 
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of 18.61368 and a probability value of 0.0000. As a result, the POLS model shows that firm 

size and leverage are significant factors influencing firm performance in telecommunications 

services firms in Malaysia.  

 

Durbin-Watson  

 

In regression analysis, the Durbin–Watson test is a common diagnostic method to find residual 

autocorrelation happens when error terms are correlated rather than independent over 

observations (Kumar, 2023). The Durbin-Watson statistic (d = 0.6129) in this panel data is 

below the upper bound (dU = 1.537) and the lower bound critical value (dL = 1.206). The result 

clearly shows that there is positive autocorrelation in the residuals since the test statistic is 

below the lower bound, rejecting the null hypothesis that there is no autocorrelation. This result 

is less than 2 because it is between the lower bound and upper bound. There's positive 

autocorrelation because the errors tend to move in the same direction over time or across units. 

This problem is most common in panel data analysis, when observations are obtained over time 

and among individuals increasing correlation in residuals. we always take corrective steps for 

panel models when positive autocorrelation is found to maintain the validity and reliability of 

the results.  

  

Hausman Test 

 

The Hausman Test and Redundant Fixed Effects Test are use systematically to selection the 

panel data model. The Hauman Test is used to decide if FEM or REM is more appropriate and 

Redundant Fixed Effects Test us used to compare FEM with POLS. 
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Random Effect Model (REM) 

 

 
Figure 17:REM 

 

 
Figure 18: Correlated REM 

  

Based on random effect model (REM) above, leverage (LEV) and firm size (SIZE) are 

significant factors of return on assets (ROA). At the 1% significance level, LEV and SIZE are 

positively correlated with ROA but SIZE is not correlated with ROA. However, ROA is not 

significantly affected by Firm Age (AGE) or Tangibility (TANG) because their p-values are 

greater than 0.05. Overall, this model is significant F-statistic and R-squared value of 0.623. 

The probability results for the Random Effect Model are 0.0000. The study should reject the 

null hypothesis in which the Random Effect Model is not to determinants of firm performance 

in the Malaysian services sector. 
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 Fixed Effect Model (FEM) 

 

 
Figure 19: FEM 

 

Model Selection Test 

 

Redundant Fixed Effect 

 

 
Figure 20: Redundant FEM 

 

The Fixed Effects Model results show that Leverage (LEV) and firm size (SIZE) are 

statistically significant factors of return on assets (ROA). Meanwhile, Firm Age (AGE) and 

Tangibility (TANG) are not significant with ROA because it below 0.05. Especially, leverage 

has a coefficient of -0.31519. The fixed effects panel regression model results had great overall 

fit due to their negative t-statistics, suggesting that the selected firm-level factors together well 

determine ROA over time with an R-squared of 0.926 and a very significant F-statistic. Higher 

debt levels and larger firm size may lower profitability since they exert significant negative 

effects on ROA as shown by leverage (LEV) and firm size (SIZE) because the negative t-

statistics. Overall, the probability results of the Redundant Fixed Effect-Likelihood Ratio show 

 

the F-probability is below 0.05 since we got 0.000. Hence, it means that we reject the null 

hypothesis that the Fixed Effect Model is appropriate rather than model POLS for the 

determinants of firm performance in the Malaysian services sector. 
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 Hausman Test (Choose between REM or FEM) 

 

 
Figure 21: Correlated Random Effects 

 

H0: REM is appropriate 

H1: FEM is appropriate 

 

Hausman Test is used to decide whether REM or FEM is suitable in this test (Ratnasari et al., 

2023).  The test shows a probability value results 0.00000 and Chi-Square value of 167.465362. 

The probability is below the significance level 5%. After looking at the Hausman test, we 

rejected REM and accepted FEM because FEM is appropriate to explain the firm performance 

in the Malaysian services sector. In conclusion, the FEM is the best and most valid model after 

evaluating various estimation models. 

 

Summary Of The Result 

 

Table 3: Summary Results Table 

Dependent Variable: Return on Asset (ROA) 

Independent 

variables: 

POLS FEM REM 

Leverage (LEV) 0.2578 -0.3152 0.2578 

Firm Size (SIZE) -7.5202 -13.3210 -7.5202 

Firm Age (AGE) 0.0119 0.0112 0.0119 

Tangibility (TANG) 0.0073 0.0835 0.0073 

 

Adjusted 

R-Squared 

0.5898 0.91145 0.5898 

F-Statistics 18.6137 64.0477 18.6137 

    

Redundant Fixed-

Effect Likelihood 

0.0000  

Hausman Test  0.0000 

 

This study compares the Pooled Ordinary Least Squares (POLS) and fixed effect model (FEM) 

and random effect model (REM). The results indicate that leverage and firm size have a 

consistent effect on firm performance in all the estimation methods, though the direction and 

the strength vary. In the POLS and the REM model, leverage is positively related to ROA, and 

firm size is negatively related to ROA and larger firms are less likely to be profitable. It has 

been established that firm age and tangibility are statistically non-significant in most of the 

models supporting the evidence that these two factors are not significant in the determination 

of firm performance in the Malaysian services industry (Yadav et al., 2021). A high adjusted 

R-squared value is observed with the Fixed Effects Model, which implies greater explanatory 
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power when the firm-specific heterogeneity is taken into consideration. Test of model selection, 

such as Redundant Fixed Effect Likelihood Test and Hausman Test, are used to prove that the 

Fixed Effects Model is an appropriate model to use in this study. In general, the findings 

indicate that capital structure and firm size are influential factors that determine the 

performance of firms. 

 

Determine best model (POLS, REM or FEM) 

 

The Redundant Fixed Effect test reports a p-value less than 0.05 significance level. However, 

the study preferred FEM over POLS confirming that FEM is preferred over POLS. The 

Hausman Test also indicates that the p-value is lower than the value of 0.05, which indicates 

that REM is rejected and FEM is preferred over REM. Based on both tests, this study selected 

the Fixed Effects Model is selected as the final data model. 

 

Table 4: Best Model Table 

Test Applied Null 

Hypothesis 

p-value Decision Conclusion 

Redundant Fixed Effect 

Likelihood Test 

FEM is not 

required 

<0.05 Fail to reject 

H0 

FEM preferred 

over POLS 

Hausman Test REM is 

appropriate 

< 0.05 Reject H0 FEM preferred 

over REM 

Final Model Selection — — — FEM is the best 

model 

 

Conclusion  

 

This study examined firm performance among five Malaysian telecommunications service 

companies listed on Bursa Malaysia between 2015 to 2024. This study determind the 

relationships between leverage, firm size, firm age and tangibility on firm performance 

measured by Return on Assets (ROA) using 50 firm-year observations obtained from LSEG 

Workspace. Several diagnostic tests including descriptive statistics, panel unit root tests, 

Variance Inflation Factor (VIF), heteroscedasticity (Wald Test), Jarque-Bera normality test and 

Durbin-Watson autocorrelation test are applied to verify the validity and reliability of the 

regression analysis.  

 

The study used three panel estimation methods like Pooled Ordinary Least Squares (POLS), 

Random Effects Model (REM) and Fixed Effects Model (FEM). The model results show that 

the Fixed Effects Model (FEM) is the most efficient models for this study. However, the 

Redundant Fixed Effects Test and Hausman Test reported P-values below 0.05. This proved 

FEM gives a higher adjusted R-squared value of 0.91145. The Fixed Effects Model (FEM) is 

chosen as the final model because it reflects firm-specific factors that can affect firm 

performance.  

 

Based on the final FEM, leverage and firm size are statistically significantly and negatively 

related to ROA. The leverage coefficient is -0.31519 while the firm-size coefficient is -

13.32098. However, firm age has a coefficient of 0.01191, and tangibility has a coefficient of 

0.08349. This can be proven that none of these variables has a statistically significant 

relationship with ROA during period of studiesFirms must maintain debt levels and verify that 
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resources can be utilised effectively. The study provides knowledge on firm performance in 

Malaysia’s telecommunications services sector. 
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