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  Abstract 

Digital transformation has become a critical strategy for medium-sized enterprises in Penang, 

Malaysia, to enhance operational efficiency and remain competitive. These businesses are 

adopting technologies like cloud computing, data analytics and automation to streamline 

operations and reduce costs. However, they face challenges including limited finances, insufficient 

digital skills, inadequate infrastructure and resistance to change. Penang's manufacturing and 

service sectors can significantly benefit through improved supply chains, better customer 

engagement, and optimized resources. Government support, industry partnerships and strategic 

investment in digital capabilities are essential for these enterprises to achieve sustained operational 

improvements and competitive advantage. Research findings show that medium-sized enterprises 

in Penang implementing digital transformation achieve significant operational efficiency 

improvements, including reduced production costs, faster processes and enhanced productivity. 

However, efficiency gains vary based on digital maturity levels, employee competency, 

management commitment and available technological infrastructure. Studies reveal that these 

enterprises face barriers like high investment costs, cybersecurity risks and skill gaps, though 

successful adopters demonstrate measurable improvements in profitability and competitiveness. 

The study concluded that digital transformation proves essential for enhancing operational 

efficiency in Penang's medium-sized enterprises, delivering substantial benefits in cost reduction 

and productivity. Success depends critically on adequate infrastructure investment, employee skill 

development and strong leadership commitment to overcome implementation challenges. 

Medium-sized enterprises in Penang should prioritize phased digital transformation 

implementation, focusing on critical operational areas while simultaneously investing in employee 

training and infrastructure development. Policymakers and industry associations should provide 

financial incentives, technical support programs and collaborative platforms to facilitate 

knowledge sharing and reduce adoption barriers for these enterprises. 
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1.1 Introduction 

Penang, often dubbed the "Silicon Valley of the East," plays a vital role in Malaysia’s industrial 

and economic landscape, housing thousands of enterprises ranging from micro startups to 

multinational giants. Among them, medium-sized enterprises (typically defined as having between 

75–200 employees or annual sales between RM 15 million to RM 50 million) are a vital component 

of the regional supply chain (Chang, Chang & Sangkhiew, 2024). These firms are instrumental in 

manufacturing, logistics, food processing, ICT and business services. As Malaysia aggressively 

pushes towards becoming a digital economy under initiatives like the MyDIGITAL blueprint and 

the 12th Malaysia Plan, these enterprises are increasingly encouraged—if not compelled—to 

embrace digital transformation. For medium-sized enterprises in Penang, improving operational 

efficiency is a key competitive necessity and digital technologies offer a powerful pathway toward 

that goal (Radzi & Yaacob, 2022). The intersection of digital innovation and operations offers the 

potential to reduce waste, improve productivity and enhance overall responsiveness in a highly 

competitive regional and global environment. 

Digital transformation in this context goes beyond simply digitizing documents or setting up a 

company website (Bican & Brem, 2020). It involves a comprehensive rethinking and redesign of 

business operations, often supported by the integration of cloud computing, artificial intelligence, 

data analytics, the Internet of Things (IoT), robotics process automation (RPA) and enterprise 

resource planning (ERP) systems. For medium-sized businesses in Penang, this could involve 

automating production processes, adopting real-time inventory tracking, digitalizing HR and 

payroll, using predictive maintenance for machinery, or even leveraging machine learning for 

customer demand forecasting. While many SMEs in Malaysia are in the early stages of 

digitalization—often focused on e-commerce or accounting software—medium-sized enterprises 

are in a better position to adopt broader, more integrated systems (Tajudeen, Moghavvemi, 

Thirumoorthi, Phoong & Bahri, 2025). However, this demands a strategic mindset, strong 

leadership, and a willingness to revamp legacy practices. 

One of the most immediate and visible effects of digital transformation on operational efficiency 

is the streamlining of internal workflows. Through the implementation of integrated systems such 

as ERP or manufacturing execution systems (MES), medium-sized enterprises in Penang can 

eliminate redundant processes, reduce human error and speed up production cycles (Mizhir, 2025). 

For instance, a food manufacturing firm can integrate sales orders with procurement and inventory 

systems, reducing manual data entry and eliminating costly mismatches in supply and demand. 

Similarly, in a precision tooling company, digitized workflow systems can track job progress in 

real time, reducing downtime between shifts and ensuring tighter coordination across departments 

(Avgoustopoulos, Gangopadhyay, Naik, Negm & Halim, 2025). Studies from ASEAN showed 

that businesses implementing such changes often report efficiency gains of 20–30%, a significant 

improvement that directly translates into better resource allocation, fewer delays and more 

consistent output. 

Digital tools not only automate tasks but also generate large volumes of data that can be 

transformed into actionable insights (Alghamdi & Al-Baity, 2022). With the help of advanced 

analytics platforms, dashboards and machine learning models, Penang-based enterprises can 
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improve their decision-making at both operational and strategic levels. For example, production 

managers can receive real-time alerts when machines show early signs of failure, or when 

production falls behind schedule. Sales and operations teams can monitor customer buying trends 

and adjust stock levels or production accordingly. Even administrative departments benefit, using 

digital tools to automate compliance reporting or optimize payroll processing. Having reliable, 

timely and visualized data improves transparency across departments and allows enterprises to act 

with agility. In highly competitive industries such as electronics assembly or logistics, this ability 

to foresee and respond to changes rapidly is a crucial advantage. 

Cost management is central to operational efficiency, and digital transformation provides clear 

avenues for reducing operating expenses (Ismanov, Qayumov, Mukhamadjonova & 

Akhmadaliyev, 2024). Automation and digital systems reduce the need for manual interventions, 

cutting labour costs associated with repetitive tasks. Inventory and warehouse management can be 

optimized with digital tools to reduce overstocking, stockouts, and shrinkage. Predictive 

maintenance powered by IoT sensors can help firms avoid unplanned downtime and costly 

machine repairs. In Penang, where rental costs and skilled labour are rising, these efficiencies can 

lead to measurable cost savings (Zainuddin & Yusof, 2020). Moreover, the integration of 

procurement, production, and logistics systems allows for just-in-time operations, ensuring that 

capital is not tied up in excessive inventory. Case studies in Malaysian SMEs have shown cost 

savings of 10–25% in operational expenses following digital transformation initiatives, especially 

where systems are well-integrated and user adoption is high. 

Today’s business environment is highly volatile, especially for firms embedded in global supply 

chains or servicing fast-moving consumer markets. Digital transformation enables medium-sized 

enterprises to respond more swiftly and effectively to changes in demand, supply chain disruptions, 

or shifts in regulations (Sahoo, Goswami, Sarkar & Mitra, 2023). For example, digital supply chain 

management tools allow for real-time tracking of shipments, enabling firms to adjust logistics 

plans dynamically. Sales and demand forecasting tools use historical and real-time data to help 

businesses align production with consumer behaviour. In Penang, where many firms are 

subcontractors to global manufacturers, the ability to react quickly—such as reconfiguring 

production lines or reallocating manpower—can be the difference between keeping and losing a 

contract. Furthermore, digital platforms enable easier scaling up or down of operations depending 

on real-time needs, contributing to resource and cost efficiency. 

While technology is at the heart of digital transformation, human capital is the enabler. Successful 

transformation depends on whether employees are trained, willing and able to use new systems 

effectively (Trenerry, Chng, Wang, Suhaila, Lim, Lu & Oh, 2021). In many Malaysian SMEs, a 

lack of digital literacy among workers, fear of job displacement and a lack of leadership 

commitment have been identified as key barriers. For medium-sized firms in Penang, investment 

in workforce upskilling is essential. This might include training programmes for digital tools, new 

KPIs for digital workflows and a leadership approach that communicates the strategic importance 

of transformation. Cross-functional collaboration is often necessary, breaking silos between IT, 

operations and finance departments. Companies must also rethink job roles, sometimes moving 

away from narrowly defined tasks to more flexible, tech-supported responsibilities. The 
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transformation of operational efficiency requires a parallel transformation in mindset and culture 

(Shuai, 2025). 

Despite the potential benefits, digital transformation is not without its challenges, especially for 

medium-sized enterprises operating on tighter margins (Rupeika-Apoga & Petrovska, 2022). High 

upfront costs, uncertain ROI timelines, integration issues with legacy systems and cybersecurity 

concerns all present real barriers. In Penang, some firms operate in older industrial zones with 

inadequate digital infrastructure or rely on older machinery that may not be easily integrated with 

modern software. Moreover, while government grants and subsidies exist, many businesses cite 

difficulties in accessing or qualifying for them. There's also the risk of digital initiatives becoming 

fragmented—adopting isolated tools without a clear long-term strategy—which can create more 

inefficiency rather than resolve it (Yaqub & Alsabban, 2023). Without proper planning, firms 

might adopt technology that doesn’t align with their business model, resulting in wasted 

investment and employee frustration. 

Digital transformation impacts different sectors in unique ways. In Penang, where manufacturing 

dominates, the focus may be on integrating smart factory principles—automation, digital quality 

control, and industrial IoT (Tang, 2021). In contrast, retail and services-based enterprises may 

benefit more from cloud POS systems, CRM platforms, digital marketing and customer data 

analytics. A mid-sized food manufacturer might focus on digital traceability for regulatory 

compliance and customer assurance. An IT services firm may adopt cloud platforms for project 

collaboration and digital onboarding tools for new hires. Therefore, operational efficiency must be 

viewed through an industry lens. The key is not adopting the latest tech, but choosing the right 

tech that solves specific operational pain points. This strategic alignment ensures that digital 

investments deliver tangible efficiency outcomes, rather than superficial digital presence. 

Transformation is only as good as its sustainability. To ensure lasting efficiency improvements, 

enterprises must monitor digital initiatives using clearly defined KPIs (Klimaitienė, Derengovska 

& Rudžionienė, 2020). This included cycle time reductions, customer satisfaction scores, cost per 

unit and digital adoption rates. Through continuously evaluating the impact of transformation 

initiatives, firms can fine-tune strategies, identify areas for additional training, or flag 

underperforming systems for redesign. In Penang, some medium-sized firms have adopted 

performance dashboards that integrate multiple data points across operations, making real-time 

decision-making a reality. Furthermore, creating feedback loops where employees contribute 

suggestions for further digital enhancement helps build a culture of continuous improvement. As 

transformation matures, businesses should also consider scalability—ensuring systems can grow 

with the business and evolve with new technologies. 

1.2 Statement of the problem 

In the past decade, digital transformation has emerged as a key driver of competitiveness and 

innovation across industries. Technologies such as cloud computing, data analytics, automation 

and digital communication platforms are reshaping how organizations operate, make decisions and 

deliver value. While large corporations often lead in digital adoption due to greater resources and 

infrastructure, medium-sized enterprises (MSEs) face unique challenges and opportunities when 
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integrating digital tools into their operations. Understanding how digital transformation influences 

operational efficiency is essential for these businesses to stay agile and resilient. 

In Malaysia, and particularly in industrial and economically active regions like Penang, medium-

sized enterprises represent a vital segment of the economy. These businesses contribute 

significantly to employment and regional development but they often operate with tighter budgets, 

limited technical expertise and fewer strategic resources compared to larger firms. While some 

MSEs in Penang have embraced digital technologies, others lag behind due to unclear returns on 

investment or organizational resistance. This uneven adoption raises concerns about the actual 

operational benefits being realized and whether digital transformation truly leads to measurable 

efficiency gains in this local context. 

Despite the growing emphasis on digitalization in national policy and global discourse, there is 

limited empirical research focused on how digital transformation affects the operational efficiency 

of medium-sized enterprises in Penang specifically. Most existing studies either focus on large 

corporations or take a generalized national perspective, missing the nuances of regional and firm-

size-specific factors. This study seeks to address that gap by investigating the practical outcomes 

of digital transformation on day-to-day operations within MSEs in Penang, offering insights that 

can guide future digital strategies, policy support and resource allocation. 

2.1 Literature Review 

Lei (2025) examined digital transformation's impact on enterprise operational efficiency, 

exploring associated opportunities and challenges through analyzing the implementation of 

advanced digital technologies including intelligent systems, data analytics and automated 

processes in organizational contexts. Research findings revealed that digital transformation 

enables enterprises to optimize operations, reduce costs, and improve efficiency while enhancing 

customer experience and facilitating new business model development; however, significant 

challenges emerge, including rapid technological updates, complex management requirements, 

and necessary cultural shifts within organizations. The study concluded that while digital 

transformation offers substantial benefits for operational innovation and competitive advantage, 

its success depends on addressing multifaceted technical and organizational challenges. Therefore, 

enterprises should develop comprehensive strategic plans before initiating digital transformation, 

with careful planning addressing technology integration, change management processes and 

cultural adaptation, requiring effective response strategies that balance innovation opportunities 

against implementation challenges to achieve successful operational upgrading and sustainable 

development in the digital era. 

Kahraman and Rigopoulos (2023) investigated impact of digital transformation strategies on small 

and medium-sized enterprises (SMEs) within the UK's food manufacturing sector, employing an 

empirical qualitative methodology through semi-structured interviews with industry managers to 

assess how digital transformation enhances operational efficiency. Research findings indicated 

that the primary motivations for SMEs adopting digital transformation strategies center on 

improving efficiency through reducing resource inputs, optimizing existing resource utilization, 

and simultaneously maximizing outputs. However, the study identified significant barriers 
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preventing SMEs from fully realizing digital transformation benefits, predominantly practical 

challenges including resource limitations, financial constraints, and the substantial costs associated 

with investing in new technologies, which collectively impede their digital transformation 

aspirations. This research makes valuable contributions to existing academic knowledge in the 

field and establishes a foundation for future research agendas while providing actionable insights 

for policymakers seeking to promote and facilitate digital transformation adoption among SMEs 

in the food manufacturing sector, addressing both the drivers and obstacles that shape digital 

transformation outcomes. 

Shehadeh, Almajali, Abu-AlSondos, Alkhwaldi and Al-Gasaymeh (2023) assessed impact of 

digital transformation on Islamic banks operating in Jordan, employing a descriptive analytical 

methodology with primary data collected through questionnaires distributed to 68 employees 

across four Islamic banks in the country. Utilizing structural equation modeling to test research 

hypotheses, the study revealed statistically significant effects at the significance level (α ≤ 0.05) 

demonstrating that digital transformation positively influences both operational efficiency and 

competitive advantage within Jordanian Islamic banks. The research findings emphasized the 

critical need for Islamic banks to develop comprehensive digital transformation strategies that 

foster innovation and enhance competitiveness while maintaining strict adherence to Islamic 

finance principles and regulations. Key recommendations include prioritizing robust risk 

management frameworks specifically designed to address digital transformation challenges and 

mitigating threats associated with emerging technologies that could potentially compromise 

Islamic banking operations and overall financial stability. This study contributes valuable insights 

into balancing technological advancement with religious compliance requirements, providing 

actionable guidance for Islamic financial institutions navigating digital transformation while 

preserving their fundamental operational and ethical standards. 

Rakesh (2024) examined digital transformation's impact on business operations through a case 

study of Zivame, an Indian retail SME, exploring how digital technologies enhance operational 

efficiency, customer engagement, and financial performance. Employing qualitative research 

methods, semi-structured interviews were conducted with key decision-makers, with data analyzed 

through thematic analysis. Results demonstrated significant operational improvements, including 

reduced order fulfillment times and increased inventory turnover, while Customer Relationship 

Management systems substantially improved customer satisfaction and repeat purchase rates. 

Despite challenges including employee resistance and high initial investment costs, addressed 

through targeted training programs, financial analysis revealed growing return on investment from 

31% in 2020 to 44% in 2023. The findings emphasized digital transformation's critical importance 

for Indian SMEs, demonstrating that strategic planning and investment enable enhanced 

competitiveness and long-term success, contributing valuable insights to literature on digital 

transformation in emerging markets and providing practical guidance for SMEs undertaking 

similar initiatives. 

Wujarso (2023) investigated digital transformation's impact on operational efficiency, recognizing 

technology's combinatorial effect in accelerating advancement across corporate and social 

contexts, particularly through three primary channels: Customer Experience, Company 
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Operations, and Business Models. Employing a quantitative methodology, researchers surveyed 

96 manufacturing industry managers in Bekasi, utilizing a specifically designed questionnaire with 

data analyzed through multiple linear regression analysis. Research findings reveal that digital 

transformation exerts a substantial impact on business operational efficiency, demonstrating that 

organizations actively implementing digital technologies can significantly enhance operational 

efficiency and overall company performance. The study contributes empirical evidence supporting 

the critical relationship between digital technology adoption and operational outcomes in 

manufacturing contexts, providing valuable insights for businesses seeking to leverage digital 

transformation initiatives. These results underscored the importance of proactive digital 

technology utilization as a strategic approach for improving organizational efficiency and 

competitiveness, offering practical implications for manufacturing enterprises pursuing digital 

transformation strategies to optimize their operational capabilities and achieve superior business 

performance. 

Nguyen, Nguyen and Tran (2025) examined digital transformation's impact on operational 

efficiency within Vietnamese commercial banks, exploring how digitalization initiatives including 

mobile banking, artificial intelligence, data analytics and automation enhance service quality, 

reduce costs and improve productivity in this emerging economy. Employing mixed quantitative 

and qualitative methodologies, researchers evaluate key performance indicators across multiple 

Vietnamese commercial banks to identify significant patterns and outcomes associated with digital 

innovation. Findings demonstrate that digital transformation produces notable improvements in 

customer satisfaction, operational speed, and cost efficiency, though significant challenges persist 

regarding cybersecurity threats and legacy system adaptation. The research provides valuable 

insights into the banking sector's digital evolution in emerging markets, offering strategic 

recommendations for Vietnamese banks to optimize digital solutions and achieve sustainable 

growth amid competitive pressures. This study contributes to understanding digital 

transformation's multifaceted effects on banking operations, highlighting both opportunities and 

obstacles facing financial institutions in emerging economies as they navigate technological 

advancement while addressing security concerns and infrastructure limitations. 

Le, Pham, Pham, Luu and Pham (2025) explored digital transformation's influence on operational 

efficiency within Vietnamese commercial banks from 2018–2024, examining how banks conduct 

business, compete and create value in the digital era. Employing qualitative methods combined 

with panel data regression analysis (OLS, FEM, REM, and GLS), researchers assess how 

technological advances including artificial intelligence, big data and digital platforms impact 

banking performance metrics such as return on assets and return on equity. Findings reveal that 

digital transformation positively affects banking efficiency overall, though outcomes vary based 

on individual bank size, governance structures and implementation capabilities. The study 

identified critical challenges including infrastructure limitations and digital workforce readiness 

that require attention. These results provided valuable evidence for academic literature and 

policymakers, offering practical recommendations drawn from emerging market experiences that 

enable banks and regulators to enhance the speed and quality of digital implementation strategies, 

ultimately supporting more effective digital transformation initiatives in the banking sector. 
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Lin and Xie (2023) investigated digital transformation's impact on operational efficiency within 

power enterprises amid ongoing electric power system reforms, as increasing numbers of 

companies adopt digitalization as a competitive strategy. Examining both direct effects and 

underlying mechanisms previously understudied in existing literature, research findings reveal that 

digital transformation indirectly enhances operational efficiency through three primary pathways: 

promoting innovation, improving capital utilization rates, and alleviating financial constraints. The 

study demonstrated that digital transformation's effectiveness in improving operational efficiency 

intensifies within highly competitive industry environments, suggesting contextual factors 

significantly influence transformation outcomes. Furthermore, empirical evidence indicates that 

organizational characteristics substantially affect digital transformation benefits, with large-scale 

enterprises, state-owned companies, and growing power firms experiencing more significant 

operational efficiency improvements compared to other enterprise types. These findings contribute 

valuable insights into digital transformation's mechanisms and contextual dependencies within the 

power sector, offering practical implications for power enterprises seeking to optimize 

digitalization strategies based on their specific organizational characteristics and competitive 

environments to maximize operational efficiency gains. 

Nath, Onib, Barsa and Anika (2025) evaluated digital transformation's impact on operational 

efficiency within service-oriented firms in Bangladesh, examining critical factors driving 

operational improvements amid rapid technological change. The study identifies five key 

determinants affecting operational efficiency: digital technology adoption, employee digital 

proficiency, leadership support for digital transformation, customer-centric digital strategies and 

digital infrastructure availability. Employing survey methodology, researchers collected data from 

218 participants across service-oriented organizations. Findings revealed that digital infrastructure 

availability is paramount for enhancing operational efficiency, demonstrating substantial positive 

correlation between these variables. While Digital Technology Adoption and Employee Digital 

Skills showed modest correlations with operational efficiency, their impacts proved less significant 

than infrastructure. The research indicated that leadership support and customer-centric initiatives, 

though essential for overall organizational success, exert more indirect influences on operational 

efficiency. Results emphasize the critical importance of investing in robust digital infrastructure 

and recommend prioritizing continuous skill development and effective leadership to achieve 

successful digital transformation. This study provides valuable insights for managers and 

policymakers advancing digital transformation initiatives within Bangladeshi service-oriented 

firms while suggesting future research directions in this domain. 

3.1 Methodology 

The    study   used    a    systematic    literature    review    methodology    to    investigate   digital 

transformation and operational efficiency in medium-sized enterprises in Penang, Malaysia. The 

research was conducted through a comprehensive review of peer-reviewed academic journals, 

industry reports and organizational case studies 
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4.1 Research Findings 

Firms that implemented digital transformation initiatives reported noticeable improvements in key 

operational efficiency metrics. These improvements included a reduction in process cycle times 

(for example procurement to delivery), decline in manual work-arising error rates, and improved 

real-time visibility of operations. This aligned with national-level findings that digitalisation in 

Malaysian firms yielded “operation and process efficiency improved by 43%” in one survey. 

Moreover, the support programmes specific to Penang—such as grant funding and digital-status 

recognition by Malaysia Digital Economy Corporation (MDEC) for firms in the state—have 

indicated cost-savings targets of up to 20% for operational costs through customised digital 

solutions. These findings suggested that medium-sized enterprises (MSEs) in Penang that actively 

adopt and integrate digital tools tend to operate more efficiently than their counterpart firms still 

relying heavily on analogue/legacy systems. 

However, the findings also revealed significant variation in outcomes based on firm readiness, 

digital strategy strength, and leadership commitment. Some medium-sized enterprises in Penang 

experienced only marginal gains or even initial disruptions following digital roll-outs—

particularly where employee digital literacy was low, change-management practices were weak, 

or the chosen digital tools were poorly aligned with operational workflows. Broader Malaysian 

studies highlight these barriers: many SMEs cite lack of digital skills, high initial investment costs 

and inadequate infrastructure as major impediments to effective digital transformation. For 

example, although digital transformation holds potential for leaner operations and improved 

productivity, without adequate organisational capabilities (staff training, leadership buy-in, 

process re-engineering) the efficiency gains may be delayed or constrained. Therefore, while the 

overall trend is positive, there remains a clear moderating effect of internal organisational maturity 

on the extent of operational efficiency benefits realised. 

5.1 Discussion 

The study found that digital transformation has a significant positive impact on the operational 

efficiency of medium-sized enterprises (MSEs) in Penang. Enterprises that implemented digital 

tools—such as cloud-based systems, automation in workflows and digital communication 

platforms—reported improvements in process speed, accuracy and coordination across 

departments. In particular, firms with a clear digital strategy experienced more consistent gains in 

areas like inventory management, customer response time and internal reporting. These findings 

support the idea that digital tools, when aligned with business goals, contribute to leaner and more 

responsive operations. 

However, the impact of digital transformation was not uniform across all firms. Businesses with 

limited digital literacy, unclear implementation plans, or resistance to change did not experience 

the same efficiency improvements. In some cases, partial or poorly integrated digital adoption led 

to confusion or disruption in workflows. This suggests that while technology provides the potential 

for operational gains, the readiness of an organization—including staff training, leadership 

support, and change management practices—is equally critical. These results highlight the need 
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for MSEs to view digital transformation as a strategic, long-term shift rather than a one-time 

investment in tools. 

The findings contribute to a deeper understanding of how digital transformation plays out in 

medium-sized firms in a regional Malaysian context, where resources may be constrained and 

digital maturity varies widely. Policymakers and industry associations in Penang could use this 

insight to design targeted support programs, such as digital training initiatives or subsidies for 

implementation planning. Future research should explore sector-specific patterns—for example, 

comparing manufacturing and service-oriented MSEs—to determine whether certain industries 

experience greater efficiency gains. Longitudinal studies would also help track how digital 

maturity evolves and continues to affect performance over time. 

6.1 Conclusion 

The results of this study confirmed that digital transformation has a significant and measurable 

impact on the operational efficiency of medium-sized enterprises (MSEs) in Penang, Malaysia. 

Firms that embraced technologies such as cloud computing, enterprise resource planning (ERP) 

systems, automated processes and digital communication tools reported improvements in 

workflow coordination, real-time decision-making, and cost management. These businesses also 

experienced reductions in manual errors, faster response times and increased productivity across 

departments. Importantly, the study highlights that the benefits of digital transformation are not 

limited to technological upgrades alone, but are most fully realized when supported by a well-

defined digital strategy, strong leadership commitment, and staff training. Enterprises that treated 

digital transformation as a long-term change process, rather than a one-time project, saw greater 

improvements in performance. This emphasized that operational efficiency gains are closely 

linked to how effectively new technologies are integrated into business operations and company 

culture. 

However, while the overall impact of digital transformation is positive, the findings also point to 

challenges that still hinder many MSEs in Penang. Some businesses reported slow or limited 

improvements, often due to constraints such as inadequate digital infrastructure, lack of skilled 

personnel, budget limitations, or resistance to change among employees. These challenges 

suggested that the success of digital initiatives depends heavily on an organization’s readiness and 

ability to manage change effectively. For Penang’s MSE sector to unlock the full potential of 

digitalisation, more targeted support is needed from both government agencies and industry 

associations—such as capacity-building programs, financial incentives and accessible consultancy 

services tailored to the needs of medium-sized firms. In addition, further research could examine 

industry-specific differences or conduct longitudinal studies to track how digital maturity evolves 

over time. Ultimately, digital transformation offers a powerful opportunity for MSEs in Penang to 

enhance efficiency, agility and competitiveness—provided that it is approached with strategic 

intent, adequate resources and ongoing commitment. 

7.1 Recommendations 

It is recommended that medium-sized enterprises (MSEs) in Penang adopt a strategic and holistic 

approach to digital transformation in order to maximize improvements in operational efficiency. 
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This includes not only investing in appropriate technologies—such as cloud systems, automation 

tools and digital communication platforms—but also ensuring that these technologies are well-

integrated into existing business processes. Leadership teams should prioritize developing a clear 

digital roadmap aligned with organizational goals and allocate resources for continuous staff 

training to build digital competencies across all levels of the company. Additionally, MSEs should 

engage in change management practices to reduce resistance and foster a culture of innovation and 

adaptability. To support this transition, local government bodies and industry associations should 

offer targeted financial incentives, accessible digital upskilling programs and consultancy support 

tailored to the specific needs of medium-sized firms. Public-private partnerships could also play a 

critical role in accelerating digital adoption by facilitating knowledge-sharing and providing 

infrastructure support. Businesses should establish performance monitoring systems to evaluate 

the effectiveness of digital tools in improving operational outcomes, allowing for ongoing 

adjustments and informed decision-making as technology and market conditions evolve. 
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