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ABSTRACT: Transforming Enterprise Systems is impact concept when researching the ways in which enterprise 

systems are being impacted by the revolutionary effects of web technology, cloud computing, digital marketing, and 

machine learning, the objective of this study is to investigate the ways in which these trends are affecting enterprise systems. 

The purpose of this paper is to give businesses with practical advice by doing an analysis of the benefits, challenges, and 

integration strategies connected with the technologies being discussed. The findings of this research draw attention to the 

fact that these technologies have the potential to enhance the effectiveness, scalability, and competitiveness of businesses. 

The purpose of this paper is to provide a comprehensive understanding of the role that these technologies play in the 

enterprise systems that are currently in use. In addition to providing insights into the actual implementations of these 

technologies, the paper's objective is to convey this knowledge. 

Keyword:  Transforming Enterprise Systems, Web Technology, Cloud Computing, Digital Marketing, 

Machine Learning, SMEs, Technologies Innovation, Operational Efficiency. 

1. INTRODUCTION 

Transforming Enterprise Systems is the core conducted metric of the Enterprise systems, also known 

as Enterprise Resource Planning (ERP) systems, are critical for managing business processes and resources 

efficiently[1]. These systems integrate various functions such as finance, human resources, supply chain 

management, and customer relationship management into a single unified platform[2]. By providing real-time 

data and analytics, enterprise systems enable businesses to make informed decisions, streamline operations, 

and improve overall productivity[3].In recent years, the rapid advancement of technology has brought about 

significant changes in how enterprises operate[4]. Four key technologies technology, cloud computing, digital 

marketing, and machine learning-have emerged as powerful tools that are transforming enterprise 

systems[5].These technologies offer new ways to enhance operational efficiency, improve customer 

engagement, and make data-driven decisions[6]. With the proliferation of the internet, web technology has 

become an essential component of modern enterprise systems[7]. It encompasses a range of tools and platforms 

used to create interactive and user-friendly websites and applications[8]. These technologies enable businesses 

to build robust online platforms that enhance user experience, improve accessibility, and streamline business 

processes. The rise of web technology has revolutionized how businesses interact with customers, providing a 

seamless and engaging digital experience[9], [10]. Cloud computing involves delivering computing services 

over the internet, including storage, processing power, and applications. By migrating to the cloud, enterprises 

can manage resources more effectively, reduce IT costs, and scale operations based on demand. Cloud 

computing offers several advantages, such as scalability, cost-efficiency, and flexibility. It enables remote work 

solutions and enhances collaboration among teams, making it a vital technology for modern enterprises[9], 

[11]. Digital marketing leverages online channels such as social media, search engines, and email to promote 

products and services. It allows businesses to reach a global audience, engage with customers in real-time, and 

measure the effectiveness of marketing campaigns. Key strategies include Search Engine Optimization (SEO), 

content marketing, social media advertising, and email campaigns. Digital marketing enables businesses to 

utilize data analytics to optimize their marketing efforts and tailor their strategies to target specific customer 

segments[12]. Machine learning, a subset of artificial intelligence, enables systems to learn from data and make 

predictions or decisions without explicit programming[13]. By implementing machine learning models, 

enterprises can analyze large datasets to identify patterns and trends, automate decision-making processes, and 

improve business outcomes[14]. Machine learning provides valuable insights into customer behavior, 

optimizes operations, and enhances overall efficiency[15], [16].The integration of these technologies presents 

both opportunities and challenges for enterprises[17]. On one hand, they offer substantial benefits such as 

enhanced user experience, cost savings, and data-driven decision-making[18], [19].  
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Here are the main contributions from the studies in a concise manner: 
 

• Identifying Digitalization Challenges: Major challenges in digitalizing various sectors were identified, 

with strategies offered for overcoming them. 

• Impact of AI and ML: Emphasis on the transformative impact of AI and ML on enterprise systems, 

highlighting enhanced efficiency and decision-making. 

• Sector-Specific Assessments: Digital transformation maturity was assessed in universities, with its 

impact on environmental sustainability, marketing effectiveness in SMEs, and firm performance in 

China explored. 

• Trends and Innovations: Key trends in strategic management, innovative strategies in the energy sector, 

and the role of dynamic capabilities and ambidextrous innovation in organizational resilience were 

highlighted. 

• Adoption and Practices: Digital adoption in Indonesian UMSEs, the impact on marketing practices, 

cybersecurity, sustainable tourism, and service innovation were examined. 

• Technology Integration and Impact: The role of digital technologies in waste management, green 

technology innovation, and business innovation in emerging markets was discussed. The integration of 

digital technologies in enterprise systems and the impact on operational efficiency in China's 

manufacturing export enterprises, business and management, and the construction industry were 

assessed. 

This research is organized from 8 sections. While this section deals with the introduction to this 

research, section two introduces the considered mechanism for the research methodology steps. Section three, 

deals with the necessary background theory related to the conducted subject. However, the related works will 

be presented in section four, which addresses twenty-nine closest previous works to our research subject. This 

literature review followed by a detailed comparison and sufficient discussion that explained in section five. It 

is necessary to extract the significant statistics about the depended metrics for the comparison process, these 

details with their charts are presented in section six. When the readers reading any review paper, they want to 

get number of advices that make their new research about the same subjects easier, these advices are presented 

as specific recommendations in section seven. Finally, the summary of this research with important outcomes 

are illustrated in section eight as a conclusion. Then the considered references are listed. 

2. RESEARCH METHODOLOGY 
 

This section outlines the methodology followed in conducting the literature review and analysis 

presented in this paper. The research follows a structured approach to selecting, reviewing, and synthesizing 

existing literature on the impact of web technology, cloud computing, digital marketing, and machine learning 

in transforming enterprise systems. 
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Figure1: General Flowchart of the Methodology. 

2.1 Research Design 

The research follows a systematic literature review (SLR) approach, ensuring comprehensive and 

structured coverage of relevant studies. The SLR was conducted in multiple phases, including reference 

selection, analysis, discussion, and conclusion formulation. 
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2.2 Process of References Selection for Literature Review 

The references were selected for the literature review section based on predefined criteria: 

• Relevance: Only papers that focus on enterprise systems and digital transformation were considered. 

• Recency: Priority was given to studies published between 2020 and 2024. 

• Technological Focus: The studies had to discuss one or more of the following technologies: web 

technology, cloud computing, digital marketing, and machine learning. 

• Credibility: Only peer-reviewed journal papers, conference papers, and authoritative industry reports 

were included. 

A keyword-based search strategy was used across databases such as IEEE Xplore, Springer, Elsevier, and 

Google Scholar. 

2.3 Data Extraction and Categorization 

The selected studies were categorized based on: 

• Technologies discussed 

• Methodologies used (empirical analysis, case studies, systematic reviews, etc.) 

• Application sectors (SMEs, higher education, waste management, etc.) 

• Research objectives and findings 

2.4 Comparative Analysis 

A comparative analysis was conducted to: 

• Identify common themes and gaps in digital transformation research. 

• Compare methodologies used across different studies. 

• Highlight trends, challenges, and recommendations related to enterprise system transformation. 

2.5 Synthesis 

The findings from different studies were synthesized to draw meaningful insights about how digital 

transformation technologies impact enterprise systems. The synthesis also helped in: 

• Identifying key benefits and challenges. 

• Proposing strategic recommendations for organizations. 

• Analyzing future research directions. 

3. BACKGROUND THEORY 

Transforming enterprise systems involves leveraging web technology, cloud computing, digital 

marketing, and machine learning to drive innovation, enhance efficiency, and achieve sustainable growth. Web 

technology facilitates the creation of dynamic, user-friendly interfaces, enabling seamless communication and 

collaboration within organizations. Cloud computing provides scalable and flexible IT resources, ensuring 

business continuity and disaster recovery while supporting the rapid deployment of applications and 

services[20]. Digital marketing utilizes online platforms to effectively reach and engage customers, offering 

real-time feedback for optimized campaigns. Machine learning analyzes vast amounts of data to identify 

patterns and make predictions, automating processes and improving decision-making[21]. By integrating these 

technologies, enterprises can streamline operations, enhance customer experiences, and maintain a competitive 

edge in the digital era[22]. 

 

3.1 Digital Transformation 

Adoption and integration of digital technology alters organizational structures, cultures, and 

operations in a multifarious manner, therefore transforming them[23]. This approach entails a mental change 

and the use of many digital technologies to stimulate creativity, increase efficiency, and raise general 

performance[24]. Digital transformation is about reevaluating current processes and strategies to produce value 

and attain long-term sustainability as much as it is about introducing new technology[4]. 
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3.2 Industry 4.0 and SMEs 

Industry 4.0, marked by technologies such the Internet of Things (IoT), artificial intelligence (AI), 

and robots, offers revolutionary improvements to SMEs by maximizing efficiency, flexibility, and 

competitiveness, even if small and medium-sized businesses (SMEs) find challenges in implementing these 

innovations. These technologies help SMEs to improve their capacity to react to market needs, maximize 

resource use, and automate procedures. To fully fulfill Industry 4.0 technologies' promise, nevertheless, their 

adoption calls for large investment, talent development, and a supporting infrastructure overcoming 

obstacles[2]. 

 

3.3 Organizational Strength 

Organizations that possess organizational resilience-that is, strategic planning, resource management, 

and adaptive capacities-will be able to effectively negotiate crises and upheavals[25]. Organizational resilience 

is the capacity to foresee, equip oneself for, react to, and bounce back from negative circumstances. This 

resilience is supported theoretically by frameworks stressing learning, creativity, and adaptation. Resilient 

companies are more suited to negotiate uncertainty, preserve continuity, and come out on top of problems[26]. 

 

 

 

3.4 Digital Technology Integration 

When digital technology is included into their operations, businesses may streamline their procedures, 

enhance their communication, and make real-time judgments. This is so because digital technologies improve 

corporate resource allocation, information exchange, and innovation collaboration. By means of digital 

solutions such cloud computing, data analytics, and collaboration platforms, companies may simplify 

processes, save running expenses, and cultivate an innovative and always improving culture. Using digital 

technology can help businesses have a competitive advantage and propel environmentally friendly 

expansion[27]. 

 
 

3.5 MSME Digital Transformation Principles 

Micro, small, and medium-sized businesses (MSMEs) have to embrace the ideas of digital 

transformation if they are to reach operational efficiency, market expansion, and consumer involvement. 

Adoption of scalable technology, development of digital skills, and a digital-first perspective constitute among 

these ideas these ones. Building digital skills, investing in staff training, and implementing scalable, adaptable 

solutions that will expand with their company requirements should be top priorities for MSMEs. Accepting 

digital transformation would help MSMEs increase their market reach, agility, and client experiences[28]. 

 
 

3.6 Corporate Innovation and Digital Transformation 

Crisis like COVID-19 highlight the link between digital transformation and business innovation more 

and more. Digital tools and platforms help companies to innovate and change with the times, thereby producing 

fresh products, services, and business models. Companies that use digital technology can rapidly adjust their 

plans, create creative ideas, and meet evolving consumer requirements. Maintaining competitiveness and 

guaranteeing long-term resilience depend on the capacity to innovate amid crises[29], [30]. 

 

3.7 Advantage in Competency Employing Digital Transformation 

Using modern technology like artificial intelligence and cloud computing, digital transformation 

presents a competitive advantage. These technologies affect customer experiences, operational effectiveness, 

and instructional methods[31]. Organizations that use artificial intelligence may improve decision-making 

procedures, automate repetitive jobs, and get insightful data by means of AI. Scalable and reasonably priced 

solutions offered by cloud computing help companies to access resources on demand and enhance teamwork 

by means of which. By means of digital transformation, companies may set themselves apart from the 

competitors and provide exceptional value to their consumers[32], [33]. 

 

3.8 Higher Education Digital Transformation 

Digital transformation in higher education goes beyond mere digitalization; it also entails reevaluating 

organizational systems and creating new capacities to meet the always shifting requirements of the market and 

technology developments. Higher education institutions have to rethink courses to integrate digital literacy and 

technical abilities, use digital technologies for student involvement, and employ creative teaching strategies. 

Higher education institutions can better equip students for the digital economy and meet changing needs of 

businesses by embracing digital transformation[34], [35]. 
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3.9 All-Inclusive Method 

This all-encompassing strategy emphasizes how companies must be ready and deliberately carry out 

digital projects if they are to fully use their possibilities. Maximizing the advantages of digital transformation 

depends on a complete approach including readiness tests, strategic planning, and ongoing development[36]. 

Organizations have to give digital transformation projects top priority, match them with their main corporate 

objectives, and encourage agility and creativity in their culture[37]. 

 
4. LITERATURE REVIEW 

Demetris Vrontis et al. [38], explored the impact of digital technologies on sustainability and value 

creation in small and medium enterprises (SMEs), focusing on entrepreneurial orientation. It found that 

technologies like social media, AI, IoT, and big data analytics significantly enhance economic sustainability 

and social value, ultimately affecting SME performance. The study suggests SMEs should integrate digital 

technologies to maximize benefits, although blockchain has limited impact in India. 

Shrutika Mishra et al. [1], analyzed the transformative impact of artificial intelligence (AI) and 

machine learning (ML) on enterprise systems by integrating web technology, cloud computing, and digital 

marketing. It highlighted how these advancements improved decision-making, operational efficiency, and 

innovation in business models. Additionally, the paper noted the importance of leveraging data-driven insights 

to adapt to rapidly changing market conditions, while also addressing challenges related to data privacy and 

security. 

Guillermo Rodríguez-Abitia et al. [39], analyzed the slow adaptation of higher education institutions 

to digital transformation compared to other sectors. It proposed a model to assess their maturity in digital 

processes, highlighting challenges such as ineffective leadership, insufficient innovation, and a lack of financial 

support. Despite new technologies like web technology, cloud computing, and machine learning pushing for 

change, universities struggled to implement flexible and personalized learning models, limiting their ability to 

leverage digital opportunities. 

Long Xue et al. [40], examined how digital transformation significantly advanced green technology 

innovation by easing financing constraints and attracting government subsidies. It demonstrated that 

technologies such as cloud computing, big data, and web technologies played crucial roles in facilitating this 

transformation. The research highlighted that these positive effects were more substantial in state-owned and 

larger enterprises, suggesting that differentiated government policies were needed to effectively support digital 

transformation initiatives across various enterprise types. 

Yoga Affandi et al. [41], examined digital adoption by Indonesian ultra-micro, micro, and small 

enterprises (UMSEs) and its impact on business performance. It finds a positive correlation between digital 

adoption and sales growth, suggesting that enhanced adoption can improve financial literacy. The findings 

highlight the importance of digital transformation for UMSEs' global competitiveness. 

Xiaoteng Zhu et al. [6], explored the role of digital transformation in enterprise systems, highlighting 

the significant contributions of web technology, cloud computing, digital marketing, and machine learning. 

These technologies enable organizations to adapt value creation processes, improve strategic agility, and 

enhance customer experiences. Cloud computing fosters innovation and operational efficiency, while digital 

marketing uses data analytics for customer engagement. The study emphasizes the importance of integrating 

these technologies into coherent strategies. 

Saqib Saeed et al. [42], reviewed the impact of digital transformation (DT) on cybersecurity in 

businesses, highlighting the need for integrating cybersecurity measures to protect digital assets from threats 

like data breaches and cyber-attacks. DT enhances efficiency but introduces new cybersecurity challenges, 

necessitating organizations to address them effectively. The study proposes a cybersecurity readiness 

framework to help organizations navigate these digital transformations effectively. 

Abdul Karim Feroz et al. [5], discussed the impact of digital transformation on environmental 

sustainability, highlighting how technologies like AI, big data analytics, cloud computing, and IoT are 

transforming pollution control, waste management, sustainable production, and urban sustainability. It suggests 

future research on organizational capabilities, performance, and digital transformation strategies for 

environmental sustainability, emphasizing the need for effective digital technology use. 

Marta Joanna Ziółkowska [43], explored the impact of digital transformation on marketing in Poland's 

small and medium-sized enterprises (SMEs). It highlights the integration of web technology, cloud computing, 

digital marketing, and machine learning to enhance marketing effectiveness. However, challenges like limited 

resources hinder SMEs' full use of these technologies. The paper emphasizes the need for ongoing digital 

marketing strategies to meet evolving consumer expectations and improve competitive advantage. 

Bruno Siano Rego et al. [44], reviewed digital transformation and strategic management literature, 

highlighting the role of digital technologies like web technology, cloud computing, digital marketing, and 
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machine learning in transforming enterprise systems. It emphasizes the need for organizations to develop new 

strategies and structures to thrive in the digital economy, emphasizing the importance of integrating emerging 

digital technologies into strategic frameworks for organizational success in an increasingly digital world. 

O. Emelianova et al. [45], discussed the impact of digital transformation on the construction industry, 

focusing on the integration of technologies like BIM, IoT, and AI. It emphasizes the need for organizations to 

adapt through comprehensive strategies, including personnel training and technology integration. The study 

also addresses challenges faced by the Ukrainian construction sector and suggests collaborative approaches for 

improved operational performance and sustainability. The paper emphasizes the critical role of advanced 

digital tools in optimizing construction processes. 

N. S. Grigg [46], explored the energy sector's innovative strategies for adapting to environmental and 

technological challenges, focusing on digitization, Industry 4.0 technologies, and sustainability. It highlights 

the integration of blockchain and digital twins, enhancing operational efficiency and enabling consumer 

participation. Borowski emphasizes the role of cloud computing, big data, and machine learning in driving 

innovation and optimizing business processes. 

Stefano Magistretti et al. [47], discussed the importance of dynamic capabilities in facilitating digital 

transformation within organizations. It highlights how digital technologies change processes and capabilities, 

necessitating firms to adapt. The authors explore four case studies and identify five key design thinking 

dynamic capabilities: extending, debating, cropping, interpreting, and recombining. These capabilities enhance 

the value of digital technologies, promoting a human-centric approach to digital transformation. The study 

emphasizes the need to embrace user needs and the collaborative potential of digital innovations. 

Federica Pascucc et al. [48], explored the impact of digital technologies on marketing practices, 

revealing that many firms still rely on traditional functionalities rather than achieving full digital 

transformation. It highlights the impact of digital transformation on marketing aspects like value creation, 

market analytics, pricing, channel management, and building client relationships. Firms are increasingly using 

web technologies, cloud computing, digital marketing strategies, and machine learning to improve operational 

efficiency and adapt marketing strategies. However, challenges like skill deficits and internal and external 

barriers remain significant. 

Jichang Zhang et al. [49], explored the impact of digital transformation on organizational resilience, 

focusing on the relationship between ambidextrous innovation and resilience. It proposes a theoretical model 

that explains how digital transformation influences both exploitative and exploratory innovations, enhancing 

organizational resilience. The study uses data from 339 Chinese enterprises and identifies digital technologies 

like web technology, cloud computing, digital marketing, and machine learning as essential for driving 

innovation and sustainable growth. 

Léo-Paul Dana et al. [50], explored the impact of international markets and digital technologies on 

business innovation in emerging markets, focusing on entrepreneurial orientation. It highlights how these 

technologies enhance performance and adapt to competitive pressures. The research suggests a positive 

correlation between international market engagement, adoption of digital technologies, and innovation 

capability in businesses. The study emphasizes the importance of leveraging digital advancements to foster 

sustainable business practices in developing economies. 

Lunatari Sanbella et al. [51], discussed the integration of web technology, cloud computing, digital 

marketing, and machine learning in enterprise systems. Web technology enhances online presence and 

customer engagement, while cloud computing provides scalable infrastructure and data management. Digital 

marketing is crucial for understanding consumer behavior and tailoring offerings. Machine learning can 

analyze vast data, predicting consumer behavior and optimizing marketing strategies. These technologies drive 

innovation and competitiveness in the digital marketplace, transforming traditional operational models into 

dynamic, data-driven approaches. 

Sarah Schönherr et al. [52], explored the role of organizational learning and digital transformation in 

promoting sustainable tourism. It highlights how digital technologies like web and cloud computing improve 

knowledge creation, retention, and transfer within tourism organizations. Participation in executive 

development programs allows organizations to adopt digital marketing strategies and machine learning 

applications, facilitating sustainable tourism practices. Integrating these digital transformations promotes 

collaboration and innovation, advancing sustainable tourism objectives. 

David Soto Setzke et al. [53], examined how organizations use digital transformation strategies to 

innovate their service offerings in the face of evolving digital landscapes. It highlights the importance of web 

technology, cloud computing, digital marketing, and machine learning in this transformation, enabling 

organizations to shift from product-centric to service-centric business models. The study uses qualitative 

comparative analysis on case studies to identify different DT strategies leading to successful or unsuccessful 

digital service innovation. Key findings suggest strategic partnerships can mitigate digital disruption threats, 

and C-level executive involvement is crucial for successful implementation. 
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Aleksandra Maiurova et al. [54], discussed the digital transformation of waste collection and recycling 

services in Moscow, focusing on a circular economy to reduce municipal solid waste. It highlights the 

importance of cloud computing and machine learning for optimizing waste management systems. Drawing on 

Berlin's successful examples, the authors suggest advanced technologies can improve resource recovery and 

operational efficiency in urban waste sectors. The integration of web technologies promotes sustainable waste 

handling and environmental sustainability. 

Rafael Martínez-Peláez et al. [55], emphasized the importance of digital transformation for MSMEs, 

highlighting key technologies like web technology, cloud computing, digital marketing, and machine learning. 

It suggests that owners and managers can drive this transformation by changing organizational culture, 

leveraging big data for informed decision-making, and engaging stakeholders for innovation. This can enhance 

operational efficiency, reduce environmental impact, and improve global market competitiveness, promoting 

sustainable growth and resilience. 

Sorin Gavrila Gavrila et al. [56], discussed the challenges faced by Spanish offline retail SMEs in 

adapting to digitalization, highlighting the importance of web technology, cloud computing, digital marketing, 

and machine learning in transforming enterprise systems. It also highlights the role of e-Receipt applications 

in digitalization, customer engagement, data analytics, and customer-centric business models. The research 

emphasizes the need for long-term survival and adaptation in an evolving retail environment. 

Dr. Isotilia Costa Melo et al. [57], discussed the importance of sustainable digital transformation in 

small and medium enterprises (SMEs), focusing on the use of innovative digital technologies to enhance value 

propositions. It analyzes 74 peer-reviewed papers to evaluate SMEs' performance under DT, highlighting the 

need for international systematization of definitions and data collection. The review proposes a conceptual 

framework linking SMEs' performance to digital maturity and sustainability aspects, and recommends future 

research directions and strategies for enhancing DT performance. 

Bernardo Henrique Leso et al. [58], explored the impact of organizational culture, structure, and 

leadership on digital transformation (DT) in SMEs. It uses a mixed-methods approach, focusing on qualitative 

data from expert interviews and quantitative analysis of 192 SMEs. The research emphasizes that DT is a 

strategic renewal, not just a technological change, and emphasizes the importance of advanced digital 

technologies like cloud computing and machine learning in shaping business models. Effective digital 

marketing strategies and a strong understanding of web technology are crucial for SMEs to adapt and enhance 

customer value. 

Lei Guo et al. [59], explored the impact of digital transformation on firm performance, especially in 

China's manufacturing sector. It highlights the integration of technologies like web technology, cloud 

computing, digital marketing, and machine learning on operational efficiency and financial outcomes. The 

study reveals a U-shaped relationship between digital transformation and financial performance, suggesting 

improvements may take time. The authors stress that while digital transformation can be beneficial, it comes 

with high costs and requires supportive policies and an innovation-friendly environment. 

Yunpei Wang et al.[60], examined the impact of digital transformation on China's manufacturing 

export enterprises, focusing on the role of digital technologies like web technology, cloud computing, digital 

marketing, and machine learning. It highlights how these technologies enhance operational efficiency and 

service quality, crucial for competitiveness in the digital era. The study uses empirical data from listed 

companies to develop metrics for digital transformation and assess its effect on business and export 

performance. 

Raihan Saputra et al. [61], examined the transformative impact of emerging technologies like web 

technology, cloud computing, digital marketing, and machine learning on enterprises. It highlights how these 

technologies have transformed traditional operational methods, enhancing marketing effectiveness and 

customer interactions. By integrating these technologies, companies can improve efficiency, make better 

decisions, and execute targeted marketing strategies, leading to increased revenue and improved consumer 

engagement. The adoption of these technologies is crucial for modern enterprises. 

Esther Calderon‑Monge et al. [62], reviewed the impact of digitalization on business and management, 

highlighting its transformative effects through web technology, cloud computing, digital marketing, and 

machine learning. These technologies enhance efficiency, customer engagement, data storage, and decision-

making processes. The review highlights the need for organizations to embrace digitalization comprehensively 

across management, marketing, and finance, highlighting the need for continuous access to information and 

customer insights. 

Tmonni Agustiono Kurniawan et al. [63], explored Indonesia's waste management transformation 

using digital technologies, specifically web technology, cloud computing, digital marketing, and machine 

learning. It emphasizes the role of digital platforms like mobile applications in connecting waste sellers and 

buyers, promoting a circular economy. The adoption of these technologies is crucial for improving operational 

efficiency, resource recovery, and productivity in the waste sector, especially during the COVID-19 pandemic. 
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This transformation not only addresses waste management issues but also fosters economic value creation and 

community engagement in recycling efforts. 

 
 

5. DISCUSSION AND COMPARISON 

 

Table 1 represents a detailed comparison among the previous works explained in section 3. The table 

illustrates main metrics that depended for the comparison which are the significant features concluded from 

these works. 

 

Table 1: Comparison among the reviewed works. 

 

# Study Key Focus Technologies Involved Objective Methodology Sector 

1 

Sorin Gavrila 

Gavrila et al., 

2020 

Challenges in 

digitalizing Spanish 

offline retail SMEs 

Web technology, cloud 

computing, digital marketing, 

machine learning 

Discuss digitalization 

challenges in retail 

Empirical 

analysis 
Retail SMEs 

2 
Xiaoteng Zhu et 

al., 2021 

Role of digital 

transformation in 

enterprise systems 

Web technology, cloud 

computing, digital marketing, 

machine learning 

Explore the impact of 

digital technologies on 

enterprise systems 

Case studies 
Enterprise 

systems 

3 
Shrutika Mishra 

et al., 2021 

AI and ML in 

enterprise systems 

AI, ML, web technology, 

cloud computing, digital 

marketing 

Analyze the 

transformative impact of 

AI and ML 

Integrative 

review 

Enterprise 

systems 

4 

Guillermo 

Rodríguez-Abitia 

et al., 2021 

Digital transformation 

in universities 

Web technology, cloud 

computing, machine learning 

Assess digital 

transformation maturity 

in universities 

Model 

proposal and 

analysis 

Higher 

education 

5 
Abdul Karim 

Feroz et al., 2021 

Digital transformation 

and environmental 

sustainability 

AI, big data analytics, cloud 

computing, IoT 

Discuss digital 

transformation's impact 

on sustainability 

Review and 

analysis 

Environmental 

sustainability 

6 
Marta Joanna 

Ziółkowska, 2021 

Digital transformation 

in Polish SMEs 

Web technology, cloud 

computing, digital marketing, 

machine learning 

Examine digital 

transformation's impact 

on marketing 

effectiveness 

Empirical 

analysis 
SMEs 

7 
Bruno Siano 

Rego et al., 2021 

Digital transformation 

and strategic 

management 

Web technology, cloud 

computing, digital marketing, 

machine learning 

Review literature on 

digital transformation 

and strategic 

management 

Literature 

review 

Strategic 

management 

8 N. S. Grigg, 2021 
Innovative strategies 

in the energy sector 

Blockchain, digital twins, 

cloud computing, big data, 

machine learning 

Explore energy sector's 

adaptation to digital 

transformation 

Case studies 

and analysis 
Energy sector 

9 

Stefano 

Magistretti et al., 

2021 

Dynamic capabilities 

in digital 

transformation 

Digital technologies 
Investigate the role of 

dynamic capabilities 
Case studies General 

10 
Jichang Zhang et 

al., 2021 

Digital transformation 

and organizational 

resilience 

Web technology, cloud 

computing, digital marketing, 

machine learning 

Explore the relationship 

between ambidextrous 

innovation and resilience 

Theoretical 

model and 

empirical data 

General 

11 
Lei Guo et al., 

2021 

Digital transformation 

and firm performance 

in China 

Web technology, cloud 

computing, digital marketing, 

machine learning 

Explore the impact of 

digital transformation on 

firm performance 

Empirical 

analysis 
Manufacturing 

12 
Demetris Vrontis 

et al., 2022 

Digital transformation 

in SMEs 

Social media, AI, IoT, big data 

analytics 

Examine the impact of 

digital technologies on 

sustainability and value 

creation 

Systematic 

analysis 
SMEs 

13 
Long Xue et al., 

2022 

Digital transformation 

and green technology 

Cloud computing, big data, 

web technologies 

Explore the role of 

digital transformation in 

green technology 

innovation 

Empirical 

analysis 

Green 

technology 

14 
Léo-Paul Dana et 

al., 2022 

Digital technologies 

in emerging markets 
Digital technologies 

Examine impact of 

international markets and 

digital technologies on 

business innovation 

Empirical 

analysis 

Emerging 

markets 

15 

Aleksandra 

Maiurova et al., 

2022 

Digital transformation 

in waste management 

Cloud computing, machine 

learning, web technologies 

Explore waste 

management 
Case studies 

Waste 

management 
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A number of different industries, such as small and medium-sized enterprises (SMEs), higher 

education, green technology, waste management, and others, are undergoing transformations as a result of the 

integration of digital technologies such as web technology, cloud computing, digital marketing, and machine 

learning. The implementation of these technologies improves operational efficiency, decision-making, 

customer interaction, and marketing tactics, which in turn drives innovation and competition. However, in 

order to fully reap the benefits of digital transformation, it is necessary to address problems such as limited 

resources, concerns around cybersecurity, and the requirement for strong leadership and organizational culture. 

There are a variety of elements, such as legal regimes and market situations, which might impact the 

opportunities and challenges that are specific to each region when it comes to the adoption of these 

technologies. In general, digital transformation encourages long-term growth and resilience, and it is vital to 

maintain research and collaboration in order to successfully execute it across a wide range of businesses and 

geographies. 

 

# Study Key Focus Technologies Involved Objective Methodology Sector 

transformation using 

digital technologies 

16 

Tonni Agustiono 

Kurniawan et al., 

2022 

Digital transformation 

in Indonesia's waste 

management 

Web technology, cloud 

computing, digital marketing, 

machine learning 

Explore waste 

management 

transformation 

Case studies 
Waste 

management 
 

 

17 
Yoga Affandi et 

al., 2023 

Digital adoption in 

Indonesian UMSEs 

Web technology, cloud 

computing, digital marketing, 

machine learning 

Assess the impact of 

digital adoption on 

business performance 

Empirical 

analysis 
UMSEs 

18 
Federica Pascucc 

et al., 2023 

Impact of digital 

technologies on 

marketing practices 

Web technologies, cloud 

computing, digital marketing, 

machine learning 

Examine digital 

transformation's impact 

on marketing 

Empirical 

analysis 
Marketing 

19 
Saqib Saeed et 

al., 2023 

Digital transformation 

and cybersecurity 
Cybersecurity measures 

Review impact of digital 

transformation on 

cybersecurity 

Literature 

review 
Cybersecurity 

20 
Sarah Schönherr 

et al., 2023 

Organizational 

learning and digital 

transformation in 

sustainable tourism 

Web and cloud computing, 

digital marketing, machine 

learning 

Explore the role of 

digital transformation in 

promoting sustainable 

tourism 

Case studies Tourism 

21 

David Soto 

Setzke et al., 

2023 

Digital transformation 

strategies for service 

innovation 

Web technology, cloud 

computing, digital marketing, 

machine learning 

Examine how 

organizations use digital 

transformation strategies 

Comparative 

case studies 
General 

22 
Rafael Martínez-

Peláez et al., 2023 

Digital transformation 

for MSMEs 

Web technology, cloud 

computing, digital marketing, 

machine learning 

Examine the role of 

digital technologies in 

MSMEs 

Empirical 

analysis 
MSMEs 

23 
Dr. Isotilia Costa 

Melo et al., 2023 

Sustainable digital 

transformation in 

SMEs 

Innovative digital technologies 

Review impact of digital 

transformation on value 

propositions 

Systematic 

review 
SMEs 

24 

Bernardo 

Henrique Leso et 

al., 2023 

Organizational 

culture, structure, and 

leadership in DT for 

SMEs 

Cloud computing, machine 

learning, digital marketing, 

web technology 

Investigate the impact of 

organizational factors on 

digital transformation 

Mixed-

methods 

approach 

SMEs 

25 
Raihan Saputra et 

al., 2023 

Emerging 

technologies in 

enterprises 

Web technology, cloud 

computing, digital marketing, 

machine learning 

Examine transformative 

impact of technologies 

on enterprises 

Case studies General 

26 
Lunatari Sanbella 

et al., 2024 

Integration of digital 

technologies in 

enterprise systems 

Web technology, cloud 

computing, digital marketing, 

machine learning 

Discuss integration and 

impact of digital 

technologies 

Literature 

review 

Enterprise 

systems 

27 
Yunpei Wang et 

al., 2024 

Digital transformation 

in China's 

manufacturing export 

enterprises 

Web technology, cloud 

computing, digital marketing, 

machine learning 

Assess impact on 

operational efficiency 

and service quality 

Empirical 

data analysis 

Manufacturing 

export 

28 

Esther 

Calderon-Monge 

et al., 2024 

Impact of 

digitalization on 

business and 

management 

Web technology, cloud 

computing, digital marketing, 

machine learning 

Review transformative 

effects on business and 

management 

Literature 

review 

Business and 

management 

29 
O. Emelianova et 

al., 2025 

Digital transformation 

in the construction 

industry 

BIM, IoT, AI 

Discuss the impact of 

digital transformation on 

the construction industry 

Case studies Construction 
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6. EXTRACTED STATISTICS 
 

The majority of the studies (23) involve the integration of web technology, cloud computing, digital 

marketing, and machine learning. Other technologies examined include AI, big data analytics, IoT (3 studies), 

blockchain and digital twins (1 study), BIM (1 study), and cybersecurity measures (1 study). This demonstrates 

the comprehensive range of digital technologies being adopted by organizations to drive transformation and 

innovation, as seen in figure2. 

Figure 2: Statistical representation about the Technologies Involved. 

The primary objective of most studies is to examine the impact of digital technologies (7 studies) and 

explore their role in various contexts (6 studies). Other objectives include analyzing the transformative impact 

(2 studies), assessing digital transformation maturity (1 study), reviewing literature (3 studies), discussing the 

impact (6 studies), investigating the role (1 study), and exploring relationships (1 study). These objectives 

underscore the need to understand the multifaceted effects of digital transformation on organizational 

performance and sustainability, as seen in figure 3. 

 

Figure 3: Statistical representation about the Objective.  
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The methodologies used in the studies are diverse, with case studies being the most common approach 

(10 studies). Other methodologies include empirical analysis (7 studies), literature review (5 studies), 

systematic analysis (2 studies), integrative review (1 study), model proposal and analysis (1 study), 

comparative case studies (1 study), mixed-methods approach (1 study), and theoretical model and empirical 

data (1 study). This variety reflects the need for both qualitative and quantitative approaches to 

comprehensively understand the impact of digital transformation, as seen in figure 4. 

 

Figure 4: Statistical representation about the Methodology. 
 

The studies cover various sectors, with the most common being SMEs (6 studies) and enterprise 

systems (3 studies). Other sectors include higher education, green technology, UMSEs, cybersecurity, 

environmental sustainability, strategic management, construction, energy, marketing, emerging markets, 

tourism, waste management, manufacturing, manufacturing export, and businessand management. This 

diversity indicates the widespread relevance of digital transformation across different industries, as seen in 

figure 5. 

 

Figure 5: Statistical representation about the sectors.  

 

7. RECOMMENDATIONS 
 

 Invest in Digital Technologies: Organizations should invest in key digital technologies such as 

web technology, cloud computing, digital marketing, and machine learning. These technologies have been 

shown to enhance operational efficiency, decision-making, customer engagement, and marketing effectiveness. 

 Address Resource Constraints: SMEs and other organizations with limited resources should seek 

strategic partnerships and stakeholder engagement to overcome barriers to digital transformation. Governments 

and industry bodies can also provide support through funding, training, and resources. 
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 Focus on Cybersecurity: As digital transformation introduces new cybersecurity challenges, 

organizations must prioritize integrating robust cybersecurity measures to protect digital assets, ensure data 

privacy, and prevent cyber-attacks. 

 Enhance Leadership and Organizational Culture: Effective leadership and a supportive 

organizational culture are critical for successful digital transformation. C-level executive involvement, 

dynamic capabilities, and a human-centric approach can drive change and foster innovation. 

 Leverage Data Analytics: Organizations should leverage big data analytics to gain insights into 

consumer behavior, improve decision-making, and tailor marketing strategies. Data-driven approaches can 

help organizations adapt to rapidly changing market conditions. 

 Promote Sustainability: Digital transformation should be leveraged to promote sustainability 

initiatives, such as green technology innovation, waste management optimization, and circular economy 

practices. Organizations should integrate sustainable practices into their digital transformation strategies. 

 Adopt Comprehensive Digital Strategies: Organizations need to adopt comprehensive digital 

strategies that encompass management, marketing, finance, and operations. Continuous access to information, 

customer insights, and flexible business models are essential for success in the digital era. 

 Supportive Policies and Innovation-Friendly Environment: Governments should implement 

supportive policies and create an innovation-friendly environment to facilitate digital transformation. This 

includes providing incentives, reducing regulatory barriers, and fostering collaboration between academia, 

industry, and government. 

 

8. CONCLUSION 
 

Additionally, the incorporation of digital technologies such as web technology, cloud computing, 

digital marketing, and machine learning is proving to be transformative across a variety of industries, including 

small and medium-sized enterprises (SMEs), higher education, green technology, waste management, and 

more. The implementation of these technologies improves operational efficiency, decision-making, customer 

engagement, and marketing strategies, which in turn drives innovation, competitiveness, and sustainability. 

Despite the fact that the benefits are obvious, there are a number of challenges that must be addressed. These 

challenges include the need for effective leadership and organizational culture, as well as resource constraints 

and cybersecurity concerns. Regulatory environments and market conditions are two of the factors that 

influence the opportunities and challenges that different regions face when adopting digital transformation. 

The studies show that different regions face different opportunities and challenges. Because digital 

transformation, in general, encourages sustainable growth and resilience, it is absolutely necessary for 

businesses to implement comprehensive digital strategies, make use of data analytics, and encourage initiatives 

that promote sustainability. Continuous research and collaboration are absolutely necessary in order to provide 

support for digital transformation initiatives that are successful across a wide range of industries and regions. 

It is possible for organizations to successfully achieve long-term success in the digital age and maximize the 

benefits of digital transformation if they follow the recommendations that have been provided. 

This paper emphasizes that digital transformation is no longer an option but a necessity for enterprises 

seeking to remain competitive. By integrating web technology, cloud computing, digital marketing, and 

machine learning, businesses can enhance productivity, optimize decision-making, and deliver superior 

customer experiences. However, organizations must also overcome challenges related to integration, security, 

and workforce training to fully leverage the benefits of digital transformation. 
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