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BACKGROUND AND OBJECTIVES: A grasp of economic development is essential to comprehending 
policies and initiatives that support industrialization and the fight against poverty. It can assist in 
identifying areas for additional investment and growth and serve as a guide for planning, carrying out, 
and assessing economic development efforts. Bumiputera entrepreneurs encounter many obstacles to 
market accessibility, restricted financial means, and insufficient supplier networks, which may impede 
the expansion and prosperity of their businesses. The utilization of technology is essential in mitigating 
these shortcomings, allowing Bumiputera entrepreneurs to surmount obstacles and attain enduring 
prosperity in the aluminum sector. Entrepreneurs can create strong supplier networks, maximize the 
use of financial resources, and improve market access by utilizing technology. The purpose of this 
research is to examine how technology applications might mitigate the limitations of market access, 
financial resources, and supplier resources that impede the success of Bumiputera entrepreneurs 
in the aluminum sector. The growth and profitability of Bumiputera businesses can be inhibited by 
several obstacles, including restricted supplier networks, insufficient financial resources, and difficulty 
accessing markets.
METHODS: The quantitative research approaches and methods can help provide a comprehensive 
understanding of the mediating effect of technology in enhancing market, finance, and supplier resource 
weaknesses for the success of Bumiputera entrepreneurs in the aluminum industry. An explanatory 
research design is a type of research design that focuses on the variables that determine the mediating 
effect of relationships and explains the causes and effects of the variables defining the phenomenon 
to be studied. The data was analyzed using SMART PLS3. The study was conducted specifically on 
Bumiputera entrepreneurs in the aluminum industry. Data from the Bumiputera aluminum industry was 
gathered through purposive sampling. As a minimal 75 sample size, a total of 80 questionnaires were 
distributed to Bumiputera respondents who have been working in the Malaysian aluminum industry. 
As a response, a 93.75% rate was achieved, and we dedicated a week in May 2023 to data collection. 
FINDINGS: Out of ten (10) hypotheses, only six (6) were valid, while the remaining four were ruled out. 
The recent high cases of the COVID-19 pandemic in 2019 have had an impact on them. The findings 
of this study contribute to the academic literature by highlighting the importance of technology in 
facilitating the success of Bumiputera entrepreneurs in the aluminum sector.
CONCLUSION: The study empirically confirms and conceptually proves that the policies of industry 
associations and organizations (“Skim Jaminan Modal Kerja—Bumiputera”, the “Business Act 1956, and 
the Financial Procedure Act 1957) can advocate for policies that support Bumiputera entrepreneurs in 
accessing technology and improving their market access, financial resources, and supplier resources. 
The key technologies and strategies that help these entrepreneurs build thriving businesses offer 
recommendations for policymakers, business leaders, and entrepreneurs to support and promote 
success among this essential group of entrepreneurs. By lobbying for supportive policies, the industry 
can create an enabling environment for Bumiputera entrepreneurs to leverage technology effectively 
and overcome their weaknesses.
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INTRODUCTION
According to a report by Grand View Research, 

the global aluminum market is expected to grow at a 
Compound Annual Growth Rate (CAGR) of 5.9% from 
2020 to 2027. This growth is part of the increased 
demand for aluminum in the automotive, aerospace, 
and construction industries. In Malaysia, the 
aluminum industry has been identified as a primary 
sector for economic growth, and the government 
has implemented several initiatives to support the 
development of Bumiputera entrepreneurs in the 
industry (Hamid et al., 2019; Sabiu et al., 2018; 
Safaruddin et al., 2019). National Development 
Strategy provides financing and other forms of support 
to Bumiputera entrepreneurs in the industry (Hamid 
et al., 2019). In addition, there is an increasing focus 
on advancing digital capabilities and technologies, 
which can enable Bumiputera entrepreneurs to 
overcome many of the challenges they face in the 
industry (Adrutdin et al., 2020). For example, digital 
platforms can provide access to market intelligence 
and business support services, while advanced 
manufacturing technologies can improve the 
efficiency and competitiveness of operations. Recent 
research (Kamarudin et al., 2019) suggests that there 
is a strong need for continued investment in the 
development of Bumiputera entrepreneurs in the 
aluminum industry. It includes the need for tailored 
training and development programs that address 
specific challenges faced by these entrepreneurs, as 
well as increased access to financing and other forms 
of support (Amesheva et al., 2019). According to 
a report by the Ministry of International Trade and 
Industry (MITI) in Malaysia, successful Bumiputera 
entrepreneurs in the industry have focused on product 
differentiation, quality, and cost-effectiveness. The 
government has several measures and programs to 
help Bumiputera entrepreneurs access the aluminum 
market. These include trade and investment missions 
to specific nations, business matching services, and 
market intelligence. Some Bumiputera entrepreneurs 
lack the technical expertise required to effectively 
evaluate their suppliers and identify the most suitable 
suppliers for their business (Orrensalo et al., 2022). 
Next is limited production capacity. It is because 
of the limited resources that some Bumiputera 
entrepreneurs may be unable to produce sufficient 
quantities of aluminum products to meet demand or 
to compete effectively with larger firms in the industry 

(Kamarudin et al., 2019). Another research said that 
limited transportation options (Guo et al., 2023) in 
transporting raw materials and finished products. 
Overall, the limited availability of supplier resources 
can pose a significant challenge for Bumiputera 
entrepreneurs in the aluminum industry, impacting 
their competitiveness and growth (Kamarudin 
et al., 2019). Moreover, it provides insights into 
effective strategies that policymakers and industry 
stakeholders can adopt to support the development 
of these entrepreneurs and to foster growth and 
competitiveness in the industry (Bărbulescu et 
al., 2021; Veleva, 2021). The weakness faced by 
Bumiputera entrepreneurs in the aluminum industry 
is the limited availability of supplier resources (Er et 
al., 2019). Limited access to raw materials is one of 
the main issues Bumiputera entrepreneurs confront 
in this area (Gayatri, 2021), and face difficulty in 
obtaining access to raw materials for aluminum 
production (Lewicka et al., 2021). Other than that, 
it is because of limited technical capabilities in the 
aluminum industry (Yu et al., 2021). Overall, this 
study contributes to a deeper understanding of the 
factors that underpin the success of Bumiputera 
entrepreneurs in the aluminum industry in Malaysia 
and may inspire future research in this area. This 
study has significant implications as it extends the 
current body of knowledge on the challenges and 
success factors of Bumiputera entrepreneurs in the 
Malaysian aluminum industry by highlighting the 
potential mediating effect of technology application 
in 2023.

Literature review
The aluminum industry is rapidly evolving, with new 

technologies emerging. Bumiputera entrepreneurs 
may be unable to keep up with these changes due 
to a lack of knowledge or resources (Aizuddin et al., 
2020). A study highlighted the potential of Industry 4.0 
technologies to empower Bumiputera entrepreneurs 
in the aluminum industry (Suradi et al., 2017). It 
was an argument that technologies such as additive 
manufacturing, robotics, and the Internet of Things 
could help improve productivity and efficiency and 
enhance these entrepreneurs’ ability to compete in 
the global market. It found that digital technologies 
such as e-commerce and digital marketing could help 
improve Bumiputera entrepreneurs’ access to the 
global market and enhance their competitiveness 
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(Rahim et al., 2019). The benefit of digital 
technologies may be essential for supporting access 
to market resources for Bumiputera entrepreneurs 
in the aluminum industry. The use of e-commerce 
platforms was positively associated with the export 
performance of small and medium-sized enterprises 
in Malaysia (Amornkitvikai et al., 2022). Bumiputera 
entrepreneurs can seek reliable suppliers to offer 
competitive prices and timely material delivery (Azeez 
et al., 2020). Bumiputera entrepreneurs must build 
strong relationships with their suppliers to ensure a 
steady and reliable supply of raw materials. To reduce 
their dependence on a single supplier or type of raw 
material, Bumiputera entrepreneurs can diversify 
their supplier base. They can source raw materials 
from multiple suppliers or countries to minimize 
the risk of supply disruptions (Althaf et al., 2021). 
For strategic sourcing, Bumiputera entrepreneurs 
can adopt a strategic sourcing approach to optimize 
their supply chain and reduce costs. They can identify 
the most cost-effective sources of raw materials and 
negotiate better deals with suppliers (Benton, 2020). 
One key variable of technology application that can 
help enhance Bumiputera entrepreneurs’ success 
in the aluminum industry is Industry 4.0. Industry 
4.0 technologies, including automation, artificial 
intelligence, and the Internet of Things (IoT), can enable 
Bumiputera entrepreneurs to streamline operations, 
increase efficiency, and reduce costs (Guzmán-Ortiz 
et al., 2020). Thus, by using technology to monitor 
supplier performance, reduce lead times and costs, 
and improve inventory management, Bumiputera 
entrepreneurs can enhance their competitiveness and 
efficiency. Supply chain challenges were a significant 
barrier to success for Bumiputera Small and Medium-
sized Enterprises (SMEs) in the Malaysian aluminum 
industry, highlighting the importance of addressing 
this variable through technology application (Cheong 
et al., 2020). Bumiputera Agenda Steering Unit (Abdul 
Hamid et al., 2023), training and capacity building 
programs can help to address challenges such as the 
lack of technical expertise and knowledge gaps in 
manufacturing processes, leading to more effective 
adoption of technology. Economic development can 
help to address this challenge by providing access to 
alternative sources of capital, such as crowdfunding, 
venture capital, and microfinance. Access to capital 
is a critical factor in the success of more than 70% of 
SMEs in the Pakistani aluminum industry (Wu et al., 

2021). Market linkages and networking opportunities 
are other variables that can be promoted through 
economic development initiatives (Shkabatur et 
al., 2022). More study is needed to identify how 
Bumiputera entrepreneurs can access market 
knowledge and compete in international markets 
(Yap et al., 2023). Bumiputera entrepreneurs may 
face additional challenges related to environmental 
sustainability (Abd Shukor et al., 2022). Research 
is needed to identify the climate sustainability 
challenges by Bumiputera entrepreneurs in the 
aluminum industry and initiatives to promote 
sustainable practices (Yeow, 2022). Therefore, there 
is a need for research on the mediating effect of 
technology application in enhancing the weakness 
of the market, finance, and supplier resources 
throughout Bumiputera entrepreneur’s aluminum 
success.

MATERIALS AND METHODS
Survey design and data collection

Quantitative methods were applied to collect 
data on factors such as market access, financial 
resources, supplier resources, technology application, 
and economic development. Self-administered 
questionnaires were used to collect data in this study.  
The mediating effect of technology application in the 
aluminum sector on the dimensions of the deficiencies 
that constitute barriers to economic development 
among Malaysian Bumiputera entrepreneurs was 
examined using an explanatory study design. It has 
been decided that this kind of research will be carried 
out as part of a deductive study or quantitatively based 
association with a survey strategy to determine the 
impact of technology use in a particular environment. 
This study used Bumiputera entrepreneurs in the 
aluminum sector as its unit of analysis. This particular 
set of businesses is especially well-suited for the 
study since they frequently encounter obstacles 
when improving their suppliers, markets, and 
financial resources. In this study, cross-sectional time 
was applied to provide an opportunity to collect 
relevant data and analyze the effect of technology 
use on the success of Bumiputera entrepreneurs in 
the aluminum industry (Bell et al., 2022). The study 
employed a non-probabilistic-purposive sampling 
plan for data collection. The maximum number of 
independent and mediating variables, or arrows, 
pointing towards a construct in this study is six. Hence, 
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75 samples with a 0.25 R-square value and a 5% risk 
of error are required to reach a statistical power of 
80%. Eighty questionnaires were given to Bumiputera 
respondents who had been employed in Malaysia’s 
aluminum industry since the sample size was only 75. 
It looks like it took a week in May 2023 to achieve 
a 93.75% rate in response to receiving the data. The 
sample selection is crucial to accurately represent 
the studied population and prevent bias, which can 
impact the validity and reliability of the research 
results. The statistical power significantly influences 
the reliability and validity of results in Partial Least 
Squares Structural Equation Modeling (PLS-SEM). 
Average Variance Extracted (AVE) is a percentage 
ranging from 0% to 100%, calculated by combining 
the variance of each measurement item from the 
construct variance and dividing by the total variance. 
The value produced is a percentage ranging from 0% 
to 100%, with values above 50% being considered 
acceptable for reliability analysis. Cross-loading on 
multiple factors can compromise the discriminant 
validity of an item, making it less reliable and valid. 
An item with high loading values on two factors can 
be analyzed for collinearity issues or theoretical basis, 
and if not justified, removed or revised to measure 
only one construct. However, for this particular 
study, the survey approach is the most suitable for 
gathering data by utilizing structured questionnaires, 

and survey respondents provide information. This 
method is appropriate for investigating the mediating 
effect of technology application as it allows for 
quantitative data collection, which can be analyzed 
using statistical methods. In this day of digitalization, 
self-administered online surveys are a common way 
to gather data. Numerous advantages come with 
using online questionnaires, including affordability, 
adaptability, and simplicity of use. Researchers 
found that administering a self-administered online 
questionnaire to participants in the comfort of their 
own homes or offices at their convenience is a popular 
way to collect data. The respondents participated in 
an online survey that Google Forms hosted using 
Telegram and WhatsApp. Sections A, B, C, D, E, and F 
are essential for obtaining valid and reliable data from 
the respondents to address the research objectives. 
The questionnaire must be designed to ensure that 
the questions are unbiased, easy to understand, and 
relevant to the research objectives.

Analytical framework
Fig. 1 illustrates how technology application 

mediates the impact of market access, financial 
resources, and supplier resources on the success of 
Bumiputera entrepreneurs in aluminum.

The conceptual framework (Fig. 1) shows the 
mediating effect of technology application in enhancing 

 

Fig. 1:  Conceptual framework of technology application in enhancing the weakness of market access, financial 
resources, and supplier resources 

  

Fig. 1:  Conceptual framework of technology application in enhancing the weakness of market access, financial resources, and supplier 
resources
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the weakness of market, finance, and supplier 
resources throughout Bumiputera entrepreneur’s 
aluminum success can be supported by Bumiputera 
success theory. For Bumiputera entrepreneurs 
in the aluminum industry, understanding market 
theory can help them make strategic decisions about 
pricing, production levels, and marketing (Ali et al., 
2021; Wirtz et al., 2021). One essential concept in 
market theory is supply and demand. Bumiputera 
entrepreneurs should carefully monitor market 
conditions and adjust their production and pricing 
strategies accordingly (Roknifard, 2023). Another 
essential concept in market theory is competition. In 
the aluminum industry, Bumiputera entrepreneurs 
may face competition from both domestic and foreign 
companies. To remain competitive, they may need 
to innovate and offer unique products or services 
that distinguish them from their rivals (Algarni et al., 
2023). Nevertheless, the market theory emphasizes 
the importance of customer satisfaction. Bumiputera 
entrepreneurs should strive to meet the needs and 
expectations of their customers by offering high-
quality products, excellent customer service, and 
competitive prices. Bumiputera entrepreneurs in the 
aluminum industry in Malaysia may face challenges 
in accessing markets due to various reasons like 
language barriers, lack of understanding about 
export-import procedures, and limited access to 
financial resources (Weed, 2023). To overcome 
these challenges and improve their market access, 
Bumiputera entrepreneurs in the aluminum industry 
in Malaysia may need to develop effective marketing 
strategies, expand their network, and seek out 
government support (Whah, 2017). Market access 
theory is applied to Bumiputera entrepreneurs in the 
aluminum industry in Malaysia since their success 
may depend on access to domestic and international 
markets. Moreover, they can seek government 
support to finance their marketing efforts, increase 
competitiveness, and connect with potential buyers 
(Khan et al., 2021). Research into the experiences 
of Bumiputera entrepreneurs in Malaysia suggests 
that market access can be a significant challenge, 
particularly for those who are operating SMEs 
(Mohamad et al., 2021). Thus, understanding the 
dynamics of market access and developing successful 
strategies to address these challenges may improve 
their ability to compete and succeed in the aluminum 

industry in Malaysia. Therefore, the Resource-based 
view theory suggests that these entrepreneurs 
can gain a competitive advantage in the aluminum 
industry in Malaysia by developing and utilizing 
unique resources and capabilities (Hossain et al., 
2022). Some of the resources and capabilities that 
may contribute to the competitive advantage of 
Bumiputera entrepreneurs in the aluminum industry 
in Malaysia include access to government contracts, 
local knowledge and networks, financial backing, 
and innovation used in aluminum materials (Leckel 
et al., 2020). In the aluminum industry, Bumiputera 
entrepreneurs may rely on external resources such 
as aluminum suppliers, government contracts, and 
employees with technical expertise. To mitigate 
these challenges, Bumiputera entrepreneurs in the 
aluminum industry in Malaysia may need to develop 
strong relationships with their suppliers, seek out 
alternative external resources, and collaborate 
with other firms in the industry (Abdullah, 2006). 
It may help them to reduce their dependence on 
any single external resource and increase their 
chances of survival and success in the industry. The 
hypotheses are based on the theoretical framework 
and foundation of the research:
•	 	H1: There is a positive relationship between 

market access and economic development
•	 	H2: There is a positive relationship between 

financial resources and economic development
•	 	H3: There is a positive relationship between 

supplier resources and economic development
•	 	H4: There is a positive relationship between 

market access and technology application
•	 	H5: There is a positive relationship between 

financial resources and technology application
•	 	H6: There is a positive relationship between 

supplier resources and technology application
•	 	H7: There is a positive relationship between 

technology application and economic development
•	 	H8: Technology application mediates the 

relationship between market access and economic 
development

•	 	H9: Technology application mediates the 
relationship between financial resources and 
economic development

•	 	H10: Technology application mediates the 
relationship between supplier resources and 
economic development
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RESULTS AND DISCUSSION
Descriptive statistics and analysis for variables 
entering the analysis 

Table 1 shows the distribution of 75 randomly 
selected Bumiputera entrepreneurs in the 
aluminum industry in Malaysia. Out of 75, there 
were 73 male (97.3%) and two (2) female (2.7%) of 
Bumiputera entrepreneurs. Therefore, most of these 
entrepreneurs were male. Table 1 indicates that out of 
75 sample Bumiputera entrepreneurs, there were 33 
(44.0%) of the entrepreneurs aged between 35 to 44 
years old, and 25 (33.3%) between 45 to 54 years old. 
Then, there were 9 (12.0%) in between 55 years old 
and over. Last but not least, 8 of 75 (10.7%) samples 
were at the age of 25 to 34 years old. It shows that 
most of the entrepreneurs are middle-aged between 
35 to 44 years old. The results also show that out of 
75 samples, almost three-quarters of them were the 
owner and founder of the company Aluminum 54 
(72.0%) were entrepreneurs, 10 (13.3%) were the 
employees, 7 (9.3%) were the manager and director 
and the rest of 4 (5.3%) were the executive and 
supervisor. It found that those who were other than 

the owner of the Bumiputras’ aluminum company 
were the ones who were dabbling in the world of 
aluminum business. The results also show most of the 
companies were established with less than 10 of the 
manpower 67 (89.3%), 7 (9.3%) in between 10 and 
49, and only 1 (1.3%) company had the manpower 
around 500 and above.

Reflective measurement model results
Reliability analysis

A reliability test is a statistical measure used 
to determine the consistency and stability of a 
measurement instrument used in research. One 
general method of assessing reliability is through 
Cronbach’s alpha coefficient. Cronbach’s alpha is a 
coefficient that measures the internal consistency 
of a measurement instrument (Cronbach, 1951). 
It indicates the extent to which all items on a scale 
measure the same underlying construct. Typically, 
a Cronbach’s alpha coefficient of 0.7 or above is 
considered acceptable. Based on Table 2, economic 
development has an AVE value of 0.854, financial 
resources value is 0.602, market access is 0.739, 

Table 1: Result of the respondent’s profile 
 

Demographic Category Frequency Percent (%) 

Age 

25-34 8 10.7 
35-44 33 44.0 
45-54 25 33.3 

55 or over 9 12.0 

Gender 
Male 73 97.3 

Female 2 2.7 

Education 

High school diploma or less 32 42.7 
College/technical school 17 22.7 

Associate’s degree 1 1.3 
Bachelor's degree 17 22.7 
Master’s degree 8 10.7 

Experience 

Less than 1 year 27 36.0 
1-5 years 31 41.3 

6-10 years 10 13.3 
11-15 years 1 1.3 

More than 15 years 6 8.0 

Size 
Less than 10 67 89.3 

10-49 7 9.3 
500 or more 1 1.3 

Role 

Owner/Founder 54 72.0 
Manager/Director 7 9.3 

Executive/Supervisor 4 5.3 
Employee 10 13.3 

 
  

Table 1: Result of the respondent’s profile
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supplier resources are 0.744, and technology 
application is 0.771. The resulting value is a 
percentage that ranges from 0% to 100%, with values 
above 50% considered acceptable.

Construct validity 
Table 3 results demonstrate that there was 

some discriminant validity, except for economic 
development (0.924), which has a higher value than 
technology application (0.878) and market access 
(0.859). Discriminant validity is essential because 
it allows researchers to distinguish between 
different concepts and ensure that their research 
is accurately measuring the construct that they 

Table 2: Result of the reliability analysis 
 

Construct  
Measurement 

item  

Outer 
loadings  

Cronbach's alpha  
Composite reliability 

(rho_a) 
Composite reliability 

(rho_c) 
AVE 

ED 

ED1 0.954 

0.965 0.970 0.972 0.854 

ED2 0.938 
ED3 0.927 
ED4 0.977 
ED5 0.889 
ED6 0.854 

FR 

FR1 0.517 

0.863 0.886 0.899 0.602 

FR2 0.793 
FR3 0.806 
FR4 0.794 
FR5 0.852 
FR6 0.844 

MA 

MA1 0.773 

0.929 0.933 0.944 0.739 

MA2 0.844 
MA3 0.896 
MA4 0.879 
MA5 0.873 
MA6 0.885 

SR 

SR1 0.781 

0.930 0.938 0.946 0.744 

SR2 0.851 
SR3 0.865 
SR4 0.946 
SR5 0.879 
SR6 0.845 

TA 

TA1 0.858 

0.941 0.944 0.953 0.771 

TA2 0.823 
TA3 0.894 
TA4 0.908 
TA5 0.903 
TA6 0.881 

        *ED = Economic Development; FR = Financial Resources; MA = Market Access; SR = Supplier Resources; TA = Technology Application 
  

Table 2: Result of the reliability analysis

Table 3: Discriminant validity – Fornell – Larcker criterion 
 

 ED FR MA SR TA 
ED 0.924     

FR 0.760 0.776    

MA 0.826 0.814 0.859   

SR 0.707 0.841 0.734 0.863  

TA 0.840 0.798 0.788 0.835 0.878 
 
  

Table 3: Discriminant validity – Fornell – Larcker criterion
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intend to measure. Tests of the correlation between 
measures of various constructs are a popular way to 
evaluate discriminant validity. If two constructs are 
highly correlated, then their measures do not have 
discriminant validity. Nonetheless, their measures 
possess discriminant validity if they exhibit minimal 
correlation.

Cross-loading analysis
Table 4 shows that the loading of each statement 

towards its latent variable is greater than that of 
the other construct. It indicates that the data used 
to support the loading of each statement towards 
its latent variable is valid in terms of its ability to 
distinguish between different constructs. Cross-

loading of an item is problematic because it can lead 
to a lack of discriminant validity, thereby resulting in 
a measure that is less reliable and less valid. When an 
item shows significant loadings on multiple factors, 
it indicates that the item is not uniquely measuring a 
particular variable, but instead measuring more than 
one construct. As a way to tackle the problem of cross-
loading items, it should analyze the factor loadings of 
each item on different factors, as proposed by (Kline, 
2023) in his publication. If an item loads on two 
variables that have high loading values, it is included 
in several constructs based on theory or if it is related 
to collinearity problems. There is no theoretical basis 
for the item that might be changed or eliminated to 
measure just one construct.

Table 4: Cross–loading analysis 
 

 ED FR MA SR TA 

ED1 0.954 0.738 0.845 0.660 0.828 
ED2 0.938 0.733 0.818 0.637 0.815 
ED3 0.927 0.735 0.784 0.696 0.814 
ED4 0.977 0.753 0.796 0.715 0.814 
ED5 0.889 0.637 0.677 0.639 0.696 
ED6 0.854 0.599 0.634 0.563 0.673 
FR1 0.425 0.517 0.400 0.314 0.406 
FR2 0.562 0.793 0.647 0.649 0.613 
FR3 0.616 0.806 0.699 0.741 0.599 
FR4 0.694 0.794 0.756 0.712 0.613 
FR5 0.568 0.852 0.566 0.646 0.636 
FR6 0.648 0.844 0.679 0.759 0.778 
MA1 0.590 0.584 0.773 0.591 0.592 
MA2 0.633 0.723 0.844 0.647 0.664 
MA3 0.767 0.724 0.896 0.649 0.748 
MA4 0.755 0.702 0.879 0.594 0.643 
MA5 0.745 0.758 0.873 0.663 0.712 
MA6 0.749 0.695 0.885 0.641 0.692 
SR1 0.560 0.684 0.600 0.781 0.621 
SR2 0.559 0.755 0.661 0.851 0.677 
SR3 0.630 0.766 0.696 0.865 0.694 
SR4 0.733 0.818 0.707 0.946 0.834 
SR5 0.613 0.665 0.574 0.879 0.741 
SR6 0.544 0.658 0.558 0.845 0.732 
TA1 0.790 0.763 0.756 0.775 0.858 
TA2 0.608 0.619 0.563 0.633 0.823 
TA3 0.748 0.687 0.691 0.730 0.894 
TA4 0.793 0.782 0.751 0.788 0.908 
TA5 0.737 0.674 0.681 0.698 0.903 
TA6 0.727 0.658 0.684 0.755 0.881 

 
  

Table 4: Cross–loading analysis
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Structural model results
Collinearity assessment

The Inner Variance Inflation Factor (VIF) is a 
measure of multicollinearity in a regression model. 
Multicollinearity occurs when the independent 
variables in a regression model are highly correlated 
with each other. The precise impact of each 
independent variable on the dependent variable 
becomes difficult to ascertain in these circumstances, 
and standard errors of estimates may be computed 
incorrectly. The inner VIF is used to identify the 
degree of multicollinearity between the independent 
variables in a regression model. It measures the 
degree to which the variance of an independent 
variable is inflated due to its correlation with other 
independent variables in the model.

Path coefficients
Table 6 displays six structural equation models 

supporting the hypotheses, while the remaining 
four do not support them. The effect between 
supplier resources and economic development was 
significant (β = 0.452, t = 4.564, p < 0.05). Thus, H1 
was supported, as were the six hypotheses (H1, H4, 
H6, H7, H8, and H10). The p-value was higher than 
0.05 outside the 95% confidence interval, indicating 
that the remaining four hypotheses (H2, H3, H5, 
and H9) were not sufficiently unsupported. From 
the coefficient summary, the technology application 
has a huge effect on economic development (β = 
0.563, t = 3.409, p < 0.05). Path coefficients can be 
seen as the slope of the relationship between two 
variables in the model. They represent the degree 

 
Table 5: VIF Values for the structural model 

 
 ED FR MA SR TA 

ED 0 0 0 0 0 

FR 0 0 0 0 4.774 

MA 2.779 0 0 0 3.034 

SR 3.472 0 0 0 3.501 

TA 4.224 0 0 0 0 

 
  

Table 5: VIF Values for the structural model

Table 6: Path coefficients 
 

 Hypothesis  
Path 

coefficient  
Original sample 

(O)  
Sample mean 

(M)  
Standard deviation 

(STDEV) 
T statistics 

(|O/STDEV|)  
P values  

H1 MA -> ED 0.452 0.642 0.621 0.141 4.564 0.000 

H2 FR -> ED 0.057 0.057 0.079 0.102 0.563 0.573 

H3 SR -> ED -0.095 0.188 0.190 0.128 1.466 0.143 

H4 MA -> TA 0.337 0.337 0.320 0.150 2.253 0.024 

H5 FR -> TA 0.102 0.102 0.128 0.158 0.645 0.519 

H6 SR -> TA 0.502 0.502 0.495 0.140 3.580 0.000 

H7 TA -> ED 0.563 0.563 0.553 0.185 3.049 0.002 

H8 MA -> TA -> ED 0.190 0.190 0.170 0.095 2.002 0.045 

H9 FR -> TA -> ED 0.057 0.057 0.079 0.102 0.563 0.573 

H10 SR -> TA -> ED 0.283 0.283 0.271 0.119 2.370 0.018 

 
  

Table 6: Path coefficients
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to which a unit change in the predictor variable 
(independent variable) results in a unit change in 
the criterion variable (dependent variable) when all 
the other variables in the model are held constant. 
Path coefficients are standardized to have a mean 
of zero and a standard deviation of one, allowing for 
easy comparison of the strength of the relationships 
between different sets of variables in the model. The 
sign of the path coefficient indicates the direction 
of the relationship - a positive coefficient indicates 
a positive relationship and a negative coefficient 
indicates a negative relationship. The significance of 
the path coefficients is determined using p-values, 
which indicate the probability of observing a 
coefficient value at least as extreme as the one in 
the sample if the null hypothesis (no relationship 
between variables) is true.

The findings are presented in Table 7, which 
demonstrates that H1 was supported and so were 
the six hypotheses (H1, H4, H6, H7, H8, and H10). The 
rest of the four hypotheses H2, H3, H5, and H9 were 
not sufficiently unsupported because the p-value 
is greater than 0.05 which does not match the 95% 
confidence level. 

The technology application has the largest effect 
on economic development (β = 0.563, t = 3.409, p < 
0.05). The finding for hypothesis 1 showed that (t = 
4.564, p < 0.05) which is positively influenced between 
market access and economic development. In the case 
of Bumiputera Entrepreneurs Aluminum’s success in 
Malaysia, several studies have shown that greater 
market access leads to positive economic outcomes. 
Perhaps market access allows enterprises to access 
new customers, suppliers, and technologies, which 

 
 

Fig. 2: The structural model–path coefficients 
 

Fig. 2: The structural model–path coefficients
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helps them to expand, innovate, and increase their 
revenues. Another study by Mohamad et al., (2022) 
found that the ability of SMEs to access international 
markets is a significant contributor to economic 
growth and development in Malaysia. The study 
highlights that market access can help to increase 
competitiveness, productivity, and employment 
opportunities. For H4, the result indicated significant 
due to market access and technology applications (t 
= 2.253, p < 0.024) that are crucial for the success 
of any business. The study noted that Bumiputera 
entrepreneurs had better access to local and global 
markets while having higher sales revenue and better 
economic performance. It suggests that market 
access is positively related to economic development 
and Bumiputera entrepreneurs’ success in the 
aluminum industry. Another study found that the 
application of technology, specifically e-commerce 
and online marketing, was positively related to 
Bumiputera entrepreneurs’ aluminum success 
(Gomez et al., 2017). Furthermore, e-commerce 
platforms provided Bumiputera entrepreneurs with 
new market opportunities, expanding their reach 
and increasing sales revenue (Fauzi et al., 2023). 
Rather than that, H6, H7, H8 and H10 showed a 
significant result (H6: t = 3.580, p < 0.000), (H7: t 
= 3.049, p < 0.002), (H8: t = 2.002, p < 0.045) and 

(H10: t = 2.370, p < 0.018) in this study because in 
a study by Gomez et al. (2020), supplier resources, 
including timely delivery, quality of raw materials, 
and technical support have a significant impact on 
the adoption and successful implementation of 
technology by Bumiputera aluminum entrepreneurs. 
It has been highlighted in the study that it is crucial 
to establish a strong relationship with the suppliers 
and invest in their capability development. Moreover, 
a study by Kuriakose et al., (2022) suggests that 
technology can help Bumiputera entrepreneurs 
achieve better inventory control, more efficient 
production processes, and improved supply chain 
optimization, leading to increased profitability 
and economic growth. The research found that 
by adopting technological innovations such as 
automation, big data analytics, and the Internet of 
Things, SMEs in the aluminum industry can improve 
their supply chain management, increase efficiency, 
and better access supplier resources, leading to 
economic development. Additionally, the Malaysian 
government has implemented initiatives to support 
technology adoption and supply chain development. 
For example, the Malaysia Digital Economy 
Corporation (MDEC)’s Digital Transformation 
Acceleration Program provides guidance and funding 
opportunities for SMEs in the aluminum industry to 

Table 7: Summary of discussion findings 
 

Item Hypothesis T statistics 
(|O/STDEV|) P values Decision 

H1 There is a positive relationship between market access and economic 
development 4.564 0.000 Accepted 

H2 There is a positive relationship between financial resources and economic 
development 0.563 0.573 Rejected 

H3 There is a positive relationship between supplier resources and economic 
development 1.466 0.143 Rejected 

H4 There is a positive relationship between market access and technology 
application 2.253 0.024 Accepted 

H5 There is a positive relationship between financial resources and technology 
application 0.645 0.519 Rejected 

H6 There is a positive relationship between supplier resources and technology 
application 3.580 0.000 Accepted 

H7 There is a positive relationship between technology application and economic 
development 3.049 0.002 Accepted 

H8 Technology application mediates the relationship between market access and 
economic development 2.002 0.045 Accepted 

H9 Technology application mediates the relationship between financial resources 
and economic development 0.563 0.573 Rejected 

H10 Technology application mediates the relationship between supplier resources 
and economic development 2.370 0.018 Accepted 

 
 

Table 7: Summary of discussion findings
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adopt new technology platforms, enhance supply 
chain management, and improve access to supplier 
resources. The findings also showed insignificant 
toward H2, H3, H5 and H9. The result for hypothesis 
2 which is t = 0.563, p < 0.573 is not supported toward 
financial resources and economic development 
because, without adequate capital, businesses may 
struggle to maintain operations, pay employees, and 
invest in new opportunities. As a result, a lack of 
financial resources may negatively impact businesses’ 
success and hinder economic development in the long 
run. A study found that despite government initiatives 
to provide incentives and financial assistance to small 
businesses, many Bumiputera entrepreneurs faced 
challenges accessing funding during the pandemic 
(Joremi et al., 2023). For H3, the t = 1.466, p < 0.143 
showed that the hypothesis was rejected due to an 
insignificant relationship between supplier resources 
and economic development. A study found that 
many SMEs in Malaysia, including Bumiputera-
owned businesses, struggled to secure supplies 
during the pandemic due to increased demand 
and disrupted supply chains (Youssouf et al., 2023). 
This lack of access to supplier resources leads to a 
decline in production and sales, ultimately impacting 
businesses’ success and economic development. 
Nevertheless, hypothesis 5 indicated rejection of 
financial resources and technology application due 
to limited financial resources that negatively impact 
the adoption of Industry 4.0 technologies, such as 
automation and artificial intelligence (Bag et al., 
2021; Jamwal et al., 2021), among Bumiputera 
entrepreneurs in the aluminum industry. The study 
noted that these technologies require insignificant 
investments, which may not be feasible for 
Bumiputera entrepreneurs with limited financial 
resources. It implies that limited access to financial 
resources hinders technology adoption, potentially 
hindering their aluminum businesses’ success and 
economic development. Parenthetically, hypothesis 9 
also showed rejection because technology application 
does not mediate the relationship between financial 
resources and economic development (t = 0.563, 
p < 0.573). Business Loan Guarantee Scheme, the 
Malaysian government provides access to finance to 
SMEs to invest in technology and other development 
activities. The government also runs programs that 
provide technical assistance in technology adoption, 
such as the Malaysia Productivity Corporation’s 

Manufacturing Advisory Service Program. Meanwhile, 
Bumiputera entrepreneurs can still adopt technology 
with limited financial resources, leading to enhanced 
efficiency, quality, competitiveness, and economic 
development.

Practical and Policy recommendation
By contributing financially, the industry can 

facilitate the research process and ensure its 
successful completion. Researchers can benefit 
from the industry’s sharing of pertinent data and 
insights. It may involve exchanging supplier, financial, 
and market data. The sector can help researchers 
gain a thorough grasp of the difficulties faced by 
Bumiputera entrepreneurs and how technology can 
assist in overcoming those difficulties by granting 
access to such data. Industry associations and 
organizations can advocate for policies that support 
Bumiputera entrepreneurs in accessing technology 
and improving their market access, financial 
resources, and supplier resources. By lobbying 
for supportive policies, the industry can create an 
enabling environment for Bumiputera entrepreneurs 
to leverage technology effectively and overcome 
their weaknesses. Industry experts can collaborate 
with researchers by sharing their knowledge and 
expertise on technology applications in the aluminum 
industry. Bumiputera entrepreneurs face specific 
challenges that can be understood through insights. 
Technology can be leveraged effectively to address 
these challenges. This collaboration can help ensure 
that the research findings are relevant and practical. 
“Tabung Pembangunan Usahawan Bumiputera” is a 
specialized financial institution that offers financial 
assistance and support to Bumiputera entrepreneurs 
in various industries. They provide financing options 
like business loans, working capital loans, and trade 
financing to qualified entrepreneurs, including those 
in the aluminum industry. This study highlights 
the benefits of implementing BPMB, which offers 
tailored financing solutions and business support 
to Bumiputera aluminum industry entrepreneurs. 
Support for bumiputra entrepreneurs in the 
aluminum industry, including coaching, training, and 
consulting, enhances their capabilities, preparing 
them for market challenges and sustainable growth.

Limitation and future recommendation 
In the diligence of the researcher in conducting 
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the study, several limitations have occurred. Firstly, 
there was a limited time to complete and reach 
the target. During this limited time, there was only 
a collection of small samples of approximately 75 
Bumiputera entrepreneurs from the participants of 
Furniture Industry Technology Centre Sdn Bhd who 
had done the course on aluminum products. As 
noted, the model’s core focus was the relationship 
between one mediator without demographical 
factors and dependent and independent variables. 
Thus, on further analysis, the researcher could include 
those factors in the model structure. The research 
also used questionnaires as the only data collection 
tool, although there are various data collection tools. 
Future research might consider other data collection 
techniques such as interviews, focus groups, etc. Such 
an approach would increase the scope of research 
and a deeper understanding of the research topic.

CONCLUSION
After evaluating the entire learning from this study, 

the Business Act 1956 and the Financial Procedure Act 
1957 are used as recommendations and references to 
improve the economic improvement of the aluminum 
industry towards the Bumiputera in Malaysia. 
According to sources from the Contractor Service 
Center of the Ministry of Entrepreneur Development 
and Cooperatives, the Bumiputra certificate 
recognition guide for Government work procurement 
is used as a reference for Bumiputra aluminum 
entrepreneurs in Malaysia. It is the guidance for 
Bumiputera entrepreneurs who have high chances 
of opportunities to develop an aluminum business 
in Malaysia. The guidance indicates that Bumiputera 
entrepreneurs have significant opportunities to 
improve their aluminum business in Malaysia. This 
guidance aligns with the Bumiputera Development 
policy in Malaysia under the Financial Procedures Act 
1957 (Act 61) and Treasury Circular PP/PK 1.1 Article 
6 (iv), which aims to ensure fair work distribution 
policies by the government. “Skim Jaminan Modal 
Kerja – Bumiputera” (SJMK-B) was introduced into 
Malaysia’s 2023 budget under the Business Act 1956, 
Act 197. This scheme necessitates the registration 
of the company ownership type. The scheme is 
a government guarantee scheme to help SME 
companies. Bumiputera entrepreneurs gain access 
to financing facilities from the Financial Institutions 
involved to increase achievement to a higher level. 

The main objective of this financing is to provide aid 
to micro businesses in various sectors, including retail, 
manufacturing, and services, to encourage young 
entrepreneurs to establish their ventures. To this end, 
the “Program Pembangunan Usahawan Teknikal” has 
been initiated, which offers funding for machinery 
and equipment purchasing with a 40% funding 
grant, provided the repayment record is consistent 
and good. In addition, the “Skim Pembiayaan 
Perniagaan Mudah Jaya” has been introduced to 
provide business financing facilities to Bumiputera 
entrepreneurs in main sectors such as trade, services, 
and manufacturing, except for agriculture and animal 
husbandry. They also have business advisory services 
to support entrepreneurs in developing their business 
strategies, improving operational efficiency, and 
improving overall business performance. It guides in 
various areas, including business planning, market 
entry strategies, financial management, and export 
assistance. Advisory services can help entrepreneurs 
make informed decisions, address challenges, and 
exploit opportunities in the aluminum industry.
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