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ABSTRACT

Purpose: This study aims to analyze the main concepts, benefits, and challenges related to Industry 4.0 
and its relationship with Digital Transformation in the Brazilian industrial sector, based on a systematic 
literature review between 2019 and 2024.
Methodology: The PRISMA protocol was used to conduct the systematic review, with searches in the 
Scopus, Web of Science, and SciELO databases, resulting in the selection of 42 articles. The analysis was 
guided by theoretical frameworks such as Verhoef et al. (2021), Schwab (2016), and Rogers (2019).
Results: The findings demonstrate that Industry 4.0 has driven Digital Transformation through the 
adoption of technologies such as Big Data, IoT, cloud computing, and artificial intelligence. The studies 
highlight gains in efficiency, sustainability, and competitiveness, but also reveal gaps, such as adoption 
difficulties by small businesses and challenges in workforce reskilling.
Social and Practical Implications: The research highlights the need for public incentive policies, 
continuous professional training, and technological integration strategies to enable digital transformation 
in various industrial sectors.
Originality: The study contributes by consolidating an updated and systematized vision of the pillars of 
Industry 4.0 and the stages of Digital Transformation, in addition to identifying gaps and proposing an 
agenda for future research in the Brazilian industrial context.
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RESUMO

Finalidade: Este estudo visa analisar os principais conceitos, benefícios e desafios relacionados à 
Indústria 4.0 e sua relação com a Transformação Digital no setor industrial brasileiro, a partir de uma 
revisão sistemática da literatura entre 2019 e 2024.
Metodologia: Utilizou-se o protocolo PRISMA para condução da revisão sistemática, com buscas nas 
bases Scopus, Web of Science e SciELO, resultando na seleção de 42 artigos. A análise foi orientada por 
marcos teóricos como Verhoef et al. (2021), Schwab (2016) e Rogers (2019).
Resultados: Os achados demonstram que a Indústria 4.0 tem impulsionado a Transformação Digital 
por meio da adoção de tecnologias como Big Data, IoT, computação em nuvem e inteligência artificial. 
Os estudos destacam ganhos em eficiência, sustentabilidade e competitividade, mas também revelam 
lacunas, como dificuldades de adoção por pequenas empresas e desafios na requalificação da força de 
trabalho.
Implicações Sociais e Práticas: A pesquisa aponta a necessidade de políticas públicas de incentivo, 
formação profissional contínua e estratégias de integração tecnológica para viabilizar a transformação 
digital em diferentes setores industriais.
Originalidade: O estudo contribui ao consolidar uma visão atualizada e sistematizada sobre os pilares 
da Indústria 4.0 e os estágios da Transformação Digital, além de identificar lacunas e propor uma 
agenda para futuras pesquisas no contexto industrial brasileiro.

Palavras-chave: Indústria 4.0; Transformação digital; Big data; Computação em nuvem; Automação 
industrial.

1 INTRODUCTION

Since the First Industrial Revolution, society has been undergoing profound 

technological transformations aimed at improving production processes and strengthening 

industrial competitiveness (Schwab, 2016; Hermann; Pentek; Otto, 2016). Keeping pace 

with these transformations is essential for organizations to be prepared for the constant 

market evolutions. In the current context, the so-called Industry 4.0, also known as the 

Fourth Industrial Revolution, represents a new stage of development, characterized by 

the integration of the physical and digital worlds through technologies such as the Internet 

of Things (IoT), Big Data, artificial intelligence, cyber-physical systems, among others. 

These technologies aim to increase the productivity, flexibility, and efficiency of industrial 

processes (Hermann et al., 2016). More recently, studies have shown that Industry 4.0 

has promoted significant advances in the productivity, flexibility and efficiency of industrial 
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processes, by integrating emerging digital technologies and new organizational models 

(Höse et al., 2023; Elnadi et al., 2025; Reaidy, 2024; Khan et al., 2025).

This new paradigm poses significant challenges for companies. The inability to adapt 

technologically can compromise their competitiveness and survival, as exemplified by the 

case of Kodak. Even with the growth of the photography market, the company failed to 

keep pace with digitalization and changing consumer behavior, resulting in its bankruptcy 

in 2012 (Santos, 2019). In academia, the need for a deeper understanding of the concepts 

surrounding Digital Transformation stands out, since, despite its widespread use, there is still 

no consensus on its definition, scope, and measurement. Several studies have highlighted 

this conceptual gap, highlighting fragmented definitions, discrepancies between researchers’ 

perspectives and managers’ perceptions, as well as methodological difficulties in assessing 

its impacts. Riedl et al., (2024) show that business decision-makers often associate Digital 

Transformation solely with the adoption of technologies, without considering broader 

organizational changes. Ji and Li (2022) highlight conceptual heterogeneity and the lack 

of consolidated frameworks, while Egodawele, Sedera, and Bui (2022) reinforce the need 

for a unified theoretical model that allows consistent comparisons across studies. Reis et 

al. (2023) argue that the diversity of approaches hinders the synthesis of evidence and 

the generation of clear practical guidelines. Thus, filling this gap is essential, both for the 

consistent theoretical advancement of the field and for providing organizations with more 

robust guidance on how to conduct Digital Transformation strategically and sustainably. 

Verhoef et al. (2021) propose a distinction between digitalization (the adoption of digital 

technologies in existing processes), digitality (intensified use of data and connectivity to 

generate value), and Digital Transformation (structural and strategic changes driven by 

digital innovation). This distinction is crucial for understanding the different phases of digital 

maturity in industries.

	Therefore, the following research question arises: How have Industry 4.0 concepts 

and technologies contributed to the Digital Transformation of Brazilian industries in recent 

years, and what are the main challenges faced in this process? To answer this question, 
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this study aims to analyze how Industry 4.0 concepts and technologies have driven Digital 

Transformation in Brazilian industries, identifying the main contributions and challenges 

highlighted in recent literature. To address this objective, a systematic literature review 

was conducted, allowing us to identify, select, and critically analyze relevant studies on the 

relationship between Industry 4.0 and Digital Transformation in the Brazilian context. This 

methodological approach makes it possible to gather and synthesize evidence scattered 

throughout the literature, offering a comprehensive overview of the benefits and limitations 

associated with the adoption of digital technologies in the industrial sector. Furthermore, the 

systematic review helps map the main challenges faced by industries in the transformation 

process, as well as identify theoretical and practical gaps that can guide future research 

and strategic decisions in the business environment. This article is organized as follows: 

Section 2 presents the theoretical framework on Industry 4.0 and Digital Transformation; 

Section 3 describes the research methodological procedures; Section 4 analyzes and 

discusses the main findings; Section 5 presents the conclusions; and, finally, Section 6 

gathers the references used.

2 THEORETICAL FRAMEWORK

2.1 Industry 4.0

Industry 4.0, also known as advanced manufacturing, smart industry, or the 4th 

Industrial Revolution, officially emerged at the 2011 Hannover Fair in Germany. It is a 

national strategy aimed at modernizing manufacturing, focusing on advanced automation, 

digitalization of production processes, and integration between the physical and virtual 

worlds (Feimec, 2016; Albertin et al., 2017). This new industrial configuration aims to 

profoundly transform the way products are designed, manufactured, and distributed. 

According to the Brazilian Support Service for Micro and Small Businesses (Sebrae, 2018), 

Industry 4.0 consists of the convergence of intelligent machines, advanced computational 

analysis, IoT-connected sensors, and people integrated in real time. The goal is to promote 
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operational efficiency throughout the value chain by enabling cyber-physical systems to 

make autonomous decisions, dynamically adjust to production variability, and anticipate 

failures to avoid losses.

This revolution differs from previous ones by decentralizing control of production 

processes, promoting vertical integration (within factories) and horizontal integration 

(between companies, suppliers, and consumers), enabling a more responsive, flexible, 

and data-driven manufacturing environment. It is important to understand this evolution 

in its historical context. The First Industrial Revolution, at the end of the 18th century, 

marked the transition from artisanal to mechanized production, with the use of steam. The 

Second Industrial Revolution, between the 19th and 20th centuries, introduced electricity 

and assembly lines, expanding the scale of production. The Third Industrial Revolution, 

beginning in the 1970s, brought automation, based on electronics and information 

technology. The Fourth Industrial Revolution, in turn, represents a fusion of physical, digital, 

and biological technologies, promoting disruptive changes in the production, management, 

and competitiveness of organizations (Schwab, 2016). Given the above, Industry 4.0 is 

seen as a strategic vector for sustainability and innovation, being essential for companies 

to remain competitive in an increasingly dynamic, customized and digitalized market.

Another recent line of research points to the need to reconfigure business models 

in the face of digitalization. According to Kılıç, Yılmaz, and Demir (2024), companies that 

incorporate advanced digital practices can align operational efficiency with sustainable 

value, integrating green supply chains, social innovation, and new mechanisms for creating 

shared value. This convergence highlights that Industry 4.0 goes beyond the technological 

dimension, also acting as a promoter of more ethical and responsible business models.

Finally, recent research also emphasizes the social impacts of Industry 4.0, 

especially in emerging countries. On the African continent, for example, it has been found 

that technologies such as AI, big data, IoT, and 5G networks, when combined with public 

inclusion policies, can act as tools for reducing poverty and stimulating socioeconomic 

development (Asongu & Nnanna, 2024). However, such studies warn of challenges related 
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to workforce training, the integration of legacy systems, and the need for regulations that 

ensure cybersecurity and data protection (Bai & Dallasega, 2022).

2.1.1 The pillars of Industry 4.0

Industry 4.0 focuses on the pursuit of continuous improvement, increased operational 

efficiency, safety, productivity, and return on investment. Its distinguishing feature lies in the 

incorporation of advanced and integrated technologies capable of radically transforming the 

production processes and business models of industrial companies. According to Coelho 

(2016), the so-called technological pillars of Industry 4.0 are already a reality in several 

organizations and include: autonomous robots, augmented reality, virtual simulations, 

systems integration, IoT, information security, cloud computing, additive manufacturing (3D 

printing), and Big Data.

These pillars work together to foster a smart, adaptable, and data-driven production 

environment. Each contributes specifically to increasing connectivity, reducing waste, 

predicting failures, and enabling mass customization. When applied strategically, these 

capabilities not only optimize manufacturing performance but also create opportunities for 

innovation, sustainability, and competitive differentiation in the global marketplace (Shabur 

et al., 2024; Khan et al., 2025; Achouch et al., 2022).

Industry 4.0 is based on a set of enabling technologies that serve as the structuring 

pillars of a new production model. Its focus is on continuous improvement, increased 

efficiency, increased productivity, operational safety, and return on investment. According 

to Coelho (2016), these pillars are already being used by companies seeking to adapt to 

the demands of Digital Transformation and smart manufacturing. Table 1 presents the nine 

pillars of Industry 4.0, their respective main functions, and their benefits. This facilitates the 

visualization, understanding, and systematization of enabling technologies.
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Table 1 – Nine pillars of Industry 4.0

Pillar Main Function Benefits

Big Data and Analytics
Analyzing large volumes of data for 
intelligent and predictive decisions.

Faster, more accurate, and data-
driven decisions.

Autonomous Robots
Autonomous execution of tasks with 

interaction and adaptation to the 
environment.

Greater productivity, safety, and 
operational autonomy.

Simulation (Digital Twin)
Virtual simulation of operations to 

reduce risks and costs.
Reduced errors, more efficient 
testing, and resource savings.

System Integration
Connecting internal and external 

systems for real-time management.
Operational efficiency and visibility 

across the entire value chain.

Internet of Things (IoT)
Connecting devices and sensors to 

optimize processes in real time.
Continuous monitoring and 
performance improvement.

Information Security
Protecting systems and data against 

cyberattacks.
Trust in connected systems and 

failure prevention.

Cloud Computing
Storing and processing data remotely 

with flexibility.
Scalability, cost reduction, and easy 

remote access.

Additive Manufacturing 
(3D Printing)

Producing parts in layers allows for 
customization and reduces waste.

Innovation in design and on-demand 
production.

Augmented Reality (AR)
Assisting operators with overlaying 

digital information onto the physical 
environment.

Precision, agility, and support for 
technical training.

Source: Adapted from Coelho (2016); Schwab (2016); Hermann et al. (2016).

These pillars are interdependent and, when implemented strategically, enable 

the creation of intelligent production environments capable of self-adjustment, 

continuous monitoring, and real-time decision-making.

2.1.2 The industrial scenario in Brazil

The Brazilian industrial sector plays a strategic and structuring role in the 

national economy. According to the National Confederation of Industry (CNI, 2023), 

industry represents 23.9% of the country’s Gross Domestic Product (GDP), accounting 

for 69.3% of exports of goods and services, 66.4% of research and development 
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(R&D) investments, 34.4% of tax revenue (excluding social security taxes), and 27.2% 

of employer pensions. It is noteworthy that sectors such as automotive, aerospace, 

and pharmaceuticals are leading the adoption of Industry 4.0 technologies in Brazil, 

especially in industrial hubs such as São José dos Campos and Campinas.

In addition to its significant contribution to economic growth, industry has a 

strong impact on the Brazilian formal labor market, employing approximately 10.3 

million people, equivalent to 21.2% of formal jobs in the country. Furthermore, 

wages paid by the industrial sector are, on average, higher than those paid in other 

sectors, such as commerce and services, contributing to higher income and domestic 

consumption (Tavares, 2021). Another relevant fact, also highlighted by the National 

Confederation of Industry (2023), is the multiplier effect of industry on the national 

economy: every R$1.00 produced by the industrial sector generates R$2.44 in additional 

value for Brazilian GDP, demonstrating that industry has the greatest economic 

induction capacity among the productive sectors—greater than that of agribusiness 

and services. According to Kupfer (2019), industry not only dynamizes other economic 

sectors but is also essential for technological advancement and strengthening the 

national production base. This coordinating role of industry requires effective public 

policies and business actions focused on innovation, Digital Transformation, and the 

adoption of the pillars of Industry 4.0.

These figures reinforce the importance of modernizing and digitizing Brazil’s 

industrial complex, especially in light of the challenges posed by globalization, 

digitalization, and new market demands. Investing in innovation, workforce training, 

and emerging technologies therefore becomes a competitive and strategic imperative 

to ensure the sustainable growth of Brazil’s industry (National Confederation of 

Industry, 2023; Kupfer, 2019; Tavares, 2021).
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2.2 Digital transformation

Digital Transformation refers to the strategic and comprehensive integration 

of digital technologies across all areas of an organization, driving profound changes 

in the way businesses operate, innovate, and deliver value to customers. More than 

a technological upgrade, it involves a cultural and organizational shift that requires 

companies to question established practices, experiment with new approaches, and 

learn from potential failures (Rogers, 2019). From the perspective of Industry 4.0, Digital 

Transformation plays a structuring role, as it provides the technological elements that 

enable the intelligent automation of production processes. Technologies such as cloud 

computing, artificial intelligence, IoT, Big Data Analytics, and real-time connectivity are 

used to improve operations, reduce waste, and generate value in an innovative and 

continuous manner (Tadeu, 2016).

It is important to highlight the conceptual distinction between the stages of digital 

maturity, as proposed by Verhoef et al. (2021): digitalization refers to the replacement 

of analog processes with digital ones, such as the automation of routine tasks or the 

digitization of documents; digitality is characterized by the intensive use of data and 

digital connectivity to expand the value delivered, through solutions based on predictive 

analytics, sensors, cloud computing, and digital platforms; Digital Transformation, in 

turn, involves a strategic, structural, and cultural change of the organization, with a 

direct impact on the business model, value proposition, and business operating logic.

This distinction helps us understand that Digital Transformation is not limited to 

the adoption of technological tools, but rather involves a profound reconfiguration of 

the organization as a whole, aiming for competitiveness and resilience in highly complex 

and dynamic environments (Verhoef et al., 2021). For Rogers (2016), this transformation 

process directly impacts five fundamental strategic domains: customers, competition, 

data, innovation, and value. These domains are reshaped by digital technologies, 

requiring companies to adopt a new operating logic driven by agility, personalization, 

https://creativecommons.org/licenses/by/4.0/legalcode


Rev. Adm. UFSM, Santa Maria, v. 18, n. 4, e5, 2025

| Industry 4.0 and Its Relationship with Digital TransformationI Perceptions...10

and data intelligence. As Llorente (2016) observes, changes in the digital environment 

are occurring at such a rapid pace that the survival of many companies depends on 

their ability to adapt. This is not limited to the internal environment but also affects 

relationships with customers, partners, employees, and society in general. For example, 

companies such as Embraer and Natura have reformulated their data, innovation, and 

value strategies through Digital Transformation (Sebrae, 2021).

Felsberger et al. (2020) emphasize that, while Industry 4.0 promotes operational 

changes (focusing on manufacturing), Digital Transformation represents a broader 

disruption, involving organizational culture, strategy, and new ways of creating value. 

Along the same lines, Lego and Mattos (2020, p. 1) emphasize that the manufacturing 

market faces increasingly rapid, continuous, and unpredictable changes, directly 

driven by Digital Transformation, which impacts not only technology but, above all, 

the workforce, requiring new skills, leadership models, and management approaches.

Recent research has reinforced the importance of digital maturity as a strategic 

factor for innovation. Jie et al. (2025) found, in a study of small and medium-sized high-

tech companies, that higher levels of digital integration, with automated processes, 

intensive use of data, and a culture of innovation, are associated with better results in 

terms of innovative performance. This suggests that Digital Transformation should be 

understood not only as a technology, but as an integral part of organizations’ dynamic 

capabilities in uncertain and competitive environments.

3 METHODOLOGY

This study was conducted through a systematic literature review, aiming to map 

and analyze the main conceptual and practical approaches to Industry 4.0 and Digital 

Transformation, considering their pillars, historical evolution, and current scenario 

in the Brazilian context. The methodology was based on the PRISMA (Preferred 

Reporting Items for Systematic Reviews and Meta-Analyses) protocol, which ensures 
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transparency, reproducibility, and methodological rigor in the selection, screening, 

and analysis of the included scientific studies.

According to Silva and Menezes (2005), bibliographic research is characterized 

by the survey and analysis of previously published documents, such as scientific 

articles, books and technical reports, and is appropriate for exploring and deepening 

knowledge about a previously studied phenomenon.

The search strategies were conducted in three highly relevant scientific databases: 

Scopus, Web of Science, and SciELO. These databases were chosen because they 

complement each other: Scopus and Web of Science offer broad international coverage 

and high academic rigor, while SciELO guarantees greater visibility for publications 

relevant to the Latin American and Brazilian contexts, allowing the inclusion of local 

contributions that are often not indexed in international databases (López-López et al., 

2019; Moher et al., 2020).

The searches were conducted between February and April 2024, using 

combinations of descriptors with Boolean operators, as shown in Table 2.

Table 2 – Search Strings Used

Database Search strings 

Scopus
(“Industry 4.0” OR “Fourth Industrial Revolution”) AND (“Digital Transformation” OR 
“Digitization” OR “Digitalization”) AND (“Manufacturing” OR “Industrial sector”)

Web of 
Science

(“Indústria 4.0” OR “Industry 4.0”) AND (“Transformação Digital” OR “Digital 
Transformation”) AND (“Tecnologias emergentes” OR “Emerging technologies”)

SciELO (“Indústria 4.0”) AND (“Transformação Digital”) AND (“Brasil” OR “Latin America”)

Source: Elaborated by the author (2024).

Inclusion criteria: articles published between 2019 and 2024; studies with 

full access to content; peer-reviewed publications; focus on Industry 4.0, Digital 

Transformation, digitalization, and emerging technologies in the industrial sector.
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Exclusion criteria: duplicate works; publications in languages ​​other than 

Portuguese, English, or Spanish; articles focusing exclusively on non-industrial areas 

(such as education, health, or agribusiness).

Selection Process: The initial screening identified 124 publications. After 

removing duplicates and reading the titles and abstracts, 68 articles were considered 

relevant. The full reading resulted in 42 final articles, which comprised the body of 

qualitative analysis. The process followed the PRISMA flowchart (Figure 1).

Theoretical approach: The analysis of the studies was guided by classical and 

contemporary theoretical frameworks, such as Verhoef et al. (2021), who differentiate 

between digitalization, digitality, and digital transformation; Schwab (2016), who 

discusses the structural impacts of the 4th Industrial Revolution; Rogers (2019; 2024), 

who presents the five strategic domains of digital transformation; and Felsberger 

et al. (2020), who address the integration between Industry 4.0 and organizational 

processes. These theoretical frameworks allowed us to identify gaps, convergences, 

and trends, in addition to assessing the degree of digital maturity present in the 

investigated approaches.

4 RESULTS AND DISCUSSION

The systematic review identified relevant trends in the adoption of Industry 

4.0 and Digital Transformation in the industrial sector, especially in developing 

countries. Overall, the studies analyzed converge on the strategic importance of these 

technological innovations for modernizing production systems, increasing operational 

efficiency, and fostering organizational resilience in an increasingly dynamic and 

personalized market.

As observed in the studies by Feimec (2016), Albertin et al. (2017), and Coelho 

(2016), the concept of Industry 4.0 goes beyond simple technological modernization: 

it represents a shift in business mindset, in which technology ceases to be merely 
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a support tool and assumes a central role in decision-making, process design, and 

value generation. This transition is directly related to Digital Transformation, which, 

according to Verhoef et al. (2021), should be understood as an evolution in three 

stages: digitization, digitalization, and complete Digital Transformation, with strategic 

implications for the business model. Table 3 summarizes the main articles analyzed in 

the review, highlighting authors, year, objectives, and main results:

Table 3 – Summary of articles analyzed in the systematic review

Author(s) Year Main Goal Main Results

Verhoef et 
al.

2021
Distinguishing between digitization, 
digitality, and digital transformation.

It establishes a conceptual model of digital 
maturity in three phases.

Felsberger 
et al.

2020
Assessing the impact of digital 

transformation on manufacturing.
It identifies the need for alignment between 

technology and organizational strategy.

Schwab 2016
Analyzing the impacts of the Fourth 

Industrial Revolution.
It highlights the fusion between physical, 

digital, and biological technologies.

Coelho 2016
Discussing the pillars of Industry 4.0 

in the Brazilian context.
It highlights the use of enabling technologies 

as a competitive advantage.

Albertin et 
al.

2017
Studying the digitization of 

production processes
It reinforces the importance of integration 
between the physical and digital worlds.

Rogers 2016
Identifying the strategic impacts of 

digital transformation.
It defines five strategic domains impacted by 

digitalization.

Source: Author’s own elaboration based on the reviewed articles.

In addition to describing technological pillars such as Big Data, IoT, robotics, 

augmented reality, and cloud computing, the studies emphasize the convergence 

between Digital Transformation and Industry 4.0 as a strategy for adapting to market 

changes and building sustainable competitive advantage.
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Despite the theoretical advances, the analysis of the 42 included articles 

identified significant gaps. Approximately seven studies (about 17%) discussed the 

challenges of adopting Industry 4.0 in micro and small businesses, but these studies 

were still incipient, indicating a lack of research addressing structural barriers such 

as costs, infrastructure, and workforce qualifications. It was also observed that only 

ten articles (24%) addressed the Brazilian reality, most of which focused on high-tech 

sectors (such as automotive and aeronautics), revealing a dearth of empirical studies 

applied to traditional sectors and emerging industrial regions. Furthermore, only six 

studies (14%) explored the social and cultural impacts of digitalization, including the 

reconfiguration of functions and the risks of digital exclusion, highlighting the need for 

further exploration of this dimension.

Thus, the results reinforce the need for future research that broadens 

understanding of: (i) the relationship between Digital Transformation and professional 

requalification, already highlighted in 8 articles (19%); (ii) the role of organizational 

culture as a facilitator or barrier to technological adoption, a theme present in 9 

articles (21%); and (iii) the critical success factors in implementing the pillars of 

Industry 4.0 in different sectoral and regional contexts, an aspect mentioned in 11 

studies (26%) of the sample.

The conclusion is that Industry 4.0 represents the virtualization and intelligent 

integration of production systems, fostering a new operational logic. Its success 

depends not only on technology but also on organizations’ ability to lead structural 

changes, promote continuous training, and align strategic purpose with innovation.

5 FINAL CONSIDERATIONS

Industry 4.0 and Digital Transformation represent not just a technological 

advancement, but a true paradigm shift in the ways organizations produce, manage, 

and innovate. This study identified that the adoption of enabling technologies, such as 
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artificial intelligence, Big Data, IoT, and cloud computing, has been a determining factor 

in the competitiveness and survival of companies in the contemporary landscape. 

Organizations that fail to keep up with this trend tend to lose ground in increasingly 

dynamic and connected markets.

As Schwab (2016) points out, the 4th Industrial Revolution is not defined solely 

by emerging technologies themselves, but by the construction of new systems and 

organizational models on the digital foundation consolidated in previous decades. 

The current process goes beyond simple automation and introduces intelligence and 

real-time connectivity into the value chain, giving rise to the so-called smart factory. 

However, for this transformation to occur effectively, incorporating new tools is not 

enough. It is also necessary to promote the cultural and structural transformation 

of organizations, as well as the continuous training of professionals. The success of 

Digital Transformation depends on both technology and people, as well as the strategic 

leadership that guides this process.

5.1 Study limitations

Among the limitations of this study is the systematic review’s temporal and 

thematic scope, which focused on publications published between 2019 and 2024. 

Furthermore, the focus was restricted to the industrial sector, not including other areas 

also impacted by Digital Transformation, such as services, agriculture, and healthcare. 

Another limitation was the lack of empirical data, as the study relied exclusively on 

bibliographical and theoretical sources.

5.2 Theoretical and practical contributions

From a theoretical perspective, this work contributes by consolidating different 

approaches to the pillars of Industry 4.0 and the stages of Digital Transformation, 

including the conceptual differentiation between digitalization, digitality, and Digital 
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Transformation (Verhoef et al., 2021). Furthermore, it reinforces the relationship 

between technological innovation and the reconfiguration of business models. In 

practical terms, the findings serve as a reference for industrial managers, public 

policymakers, and professionals seeking to understand the paths of digitalization as a 

strategy for modernization and increased competitiveness. The study also highlights 

the importance of workforce reskilling, an increasingly central theme in the context 

of Industry 4.0.

5.3 Suggestions for future research

As an agenda for future studies, we suggest conducting empirical research 

with Brazilian companies to assess their current stage of digital maturity and the 

main challenges they face; to further explore the impact of Digital Transformation 

on the workforce, including an analysis of changes in professional profiles, required 

qualifications, and skills management; and to conduct comparative studies across 

industrial sectors and regions of the country, considering inequalities in access to 

technologies and investments in innovation.

Thus, the evidence analyzed indicates that Digital Transformation and Industry 

4.0 represent long-term processes whose impacts are already manifesting in different 

industrial sectors, requiring strategic planning, structured investments, and data-

driven leadership (Felsberger et al., 2020; Yang et al., 2024). Companies’ readiness to 

embrace these changes will be crucial to their relevance, resilience, and competitive 

sustainability in the coming decades.
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