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Abstract

Given that there is no bibliometric study exhibiting dynamics of industrialization 
research, the present study conducts its comprehensive bibliometric analysis and 
maps its conceptual structure on the basis of 1,377 journal documents published 
between 2000 and 2025 and sourced from the Scopus database. The study’s 
findings reveal a sharp increase in scholarly contributions on industrialization 
over the past two decades, with the United States and Spain leading in terms of 
both volume and impact. At the level of authorship, prominent authors, namely 
Merigo JM, Porter AL and Kostoff RN, emerge as central figures, collectively 
shaping a large portion of the field. Journals, namely Technological Forecasting and 
Social Change and Research Policy, provide the maximum and most frequent pub-
lication outlets. Six main subject clusters, including innovation, industrial policy, 
sustainability, Industry 4.0, economic changes and market competition, struc-
ture the conceptual frameworks of the industrialization research, showing its 
development from conventional mechanization to sophisticated automation and 
finally to the new paradigm of sustainable industrialization. The study emphasizes 
that future research should critically assess policy effectiveness, technological 
transitions and sustainability strategies to build resilient, innovative and green 
industrial ecosystems across diverse economies.
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Introduction

Industrialization is a key driver of economic growth and national development, 
fostering increased productivity, job creation and technological advancements 
(Ahluwalia, 2002). It represents a transformative shift from agrarian economies 
to large-scale manufacturing, mechanization and urbanization, significantly 
shaping societies worldwide. This transformative shift began with the Industrial 
Revolution in the late 18th century and has led to exponential growth in produc-
tion processes, construction, transportation, employment and technological 
advancements (Athukorala & Jayasuriya, 2000). The Industrial Revolution 
played an important part in constructing modern economies, as indicated by the 
transformation of countries such as the United States, Germany, Japan and 
China becoming economic powerhouses through persistent industrial expansion 
(Butlin, 1986; Franck & Galor, 2021). These modern economies introduced 
economic reforms which led to rapid industrialization, soaring GDP growth, 
lower poverty and improved production (Dutta, 2005; Klein, 1996). China 
introduced these reforms after the Second World War, beginning with agricul-
tural changes in 1978, leading to rapid industrialization. South Korea’s rapid 
industrialization, driven by a shift from import substitution to export-led growth, 
boosted GDP by 7.5% annually, expanded manufacturing exports and reduced 
inequality through government welfare programmes (Kniivilä, 2007; Noland & 
Pack, 2003). On the other hand, Japan’s industrialization was driven by small-
scale firms, electrification and a blend of modern and traditional technologies 
(Minami, 1984). Singapore’s swift GDP expansion, propelled by foreign direct 
investment, reliance on exports and educational programmes, has elevated it to 
one of the world’s wealthiest nations despite its scarce natural resources 
(Krugman, 1994; Vu, 2011). While the government of India brought agricultural 
reforms and introduced industrial policies to strengthen industries. This has led 
to employment generation, reduction in income inequality and poverty reduc-
tion. After 1991, foreign investment was also welcomed, which significantly 
resulted in a decrease in trade tariffs. All such efforts played a vital role in 
industry development, and large-scale industries have always benefited from 
the backing of smaller industries (Kumari, 2015).

Building on this basis, industrialization has continued to change around the 
world in different phases, reflecting changes in economic models, environmental 
consciousness and technology. Often referred to as Industry 1.0, the first stage 
concentrated on steam and water-powered machinery. Following this was Industry 
2.0, which was characterized by assembly lines and mass production made pos-
sible by electricity. Industry 3.0 emerged in the middle of the 20th century, revo-
lutionizing scalability and efficiency through automation, electronics and 
information technology. Industry 4.0, which integrates cyber-physical systems, 
the Internet of Things (IoT), artificial intelligence and data analytics, is bringing 
forth smart manufacturing (Duan et al., 2024). As nations adapt to these shifts, the 
focus shifts from merely raising productivity to moral business practices that bal-
ance economic advancement with social and environmental well-being. This pat-
tern demonstrates how industrialization is no longer only a strategy for achieving 
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economic domination but is now necessary to achieve long-term sustainable 
development on a global scale (Zhou et al., 2022).

Historically, industrialization has changed over time through waves that 
were marked by electricity, steam power, digital technology and, more recently, 
automation and artificial intelligence. These waves have together redefined 
paradigms for global development. There are a large number of studies explain-
ing this journey of industrialization worldwide, and a wide range of topics have 
been the subject of industrialization research, including the impact of industri-
alization on economic growth, its contribution to international trade, the effects 
of unbridled industrial growth on environmental damage and its effects on gov-
ernance and public policy. Furthermore, the study of industrialization has gained 
new dimensions of interest with the advent of the Sustainable Development 
Goals (SDGs), especially Goal 9: ‘Industry, Innovation and Infrastructure’, 
which places a greater emphasis on inclusive and sustainable industrial growth 
(Govindan et al., 2020).

With the extensive body of research on industrialization, this field of study is 
still widely scattered among areas like development studies, economics, technol-
ogy, policy and environmental studies. Because of this fragmentation, it is chal-
lenging to track the development of ideas, the dominant themes in the subject, the 
institutions and locations influencing the industrialization discourses, and the 
areas where knowledge gaps still exist. Further, the absence of a cohesive knowl-
edge map makes it more difficult to understand the conceptual framework of the 
subject. Although there are many narrative reviews and topic studies, they fre-
quently concentrate on just one key area or the other. Thus, the entire spectrum of 
industrialization research has not yet been properly mapped. Moreover, no other 
bibliometric study had simultaneously examined industrialization across the three 
dimensions of mechanization, sustainability and Industry 4.0. In this view, there 
is a dire need for a bibliometric analysis to systematically assemble and depict the 
vast and scattered corpus of industrialization literature and its conceptual struc-
ture. In this context, this article conducts a bibliometric analysis of scholarly lit-
erature on industrialization and identifies the most productive and influential 
authors and countries, highlights the key journals publishing in this area over time 
and maps the conceptual structure of industrialization research. This research is 
significant for academicians, researchers and policymakers as it does not merely 
catalogue the existing literature but critically assesses how research on industrial-
ization has developed, how it is interconnected and where it may be heading. The 
research is highly relevant in the face of global challenges such as climate change, 
geopolitical shifts and digital transformation, which the industrialization is facing 
both in the Global North and Global South.

This article is structured into five broad sections. The first section introduces 
the research problem and outlines the need, significance and relevance of the 
study. The second section describes methodological and data-related issues. The 
results and discussion on bibliometric analysis are presented in the third section in 
detail, and the fourth section details the future research in the field of industrial-
ization. Lastly, the fifth section concludes the findings of the study and draws 
policy implications.
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Methodology and Data

In the present study, a bibliometric analysis of industrialization research has been 
executed on studies published between 2000 and 2025. Scopus provides access to 
leading journal articles, references and publication details required for bibliomet-
ric studies. Thus, Scopus was used as the primary source in this study for data 
collection because the majority of the sources in Scopus and Web of Science are 
similar. This article analyses the trends and patterns of industrialization research 
by employing various bibliometric analytical tools. The comprehensive science 
mapping analysis has been applied to documents extracted from the Scopus data-
base. Using the seminal papers/documents extracted from the Scopus database, 
this article conducts performance analysis and applies ‘keyword co-occurrence 
analysis’ and ‘thematic-evolution analysis’ to map the domain’s intellectual and 
conceptual structure. The study utilizes the Bibliometrix package in Studio and 
Biblioshiny (Aria & Cuccurullo, 2017) for these analyses. Furthermore, 
VOSviewer (Van Eck & Waltman, 2010) has been employed to create visualiza-
tion networks. The software tools used in this study are well-acknowledged and 
often utilized by scholars performing bibliometric analyses.

Process of Data Extraction Pertaining to Industrialization Research

For extracting data for bibliometric analysis on industrialization research, the fol-
lowing search queries were entered in the Scopus database: TITLE-ABS-KEY 
(‘economic reforms’ OR ‘industrial policy’ OR ‘industrial sector’). This search 
yielded 50,447 publications and 1,377 documents, including 1,365 research 
papers and 12 conference papers were finalized for analysis. The selection proce-
dure, including the inclusion and exclusion criteria for research studies, has been 
depicted in Figure 1. The publication outcomes were exported in text format, 
including detailed citation information, bibliographic details, abstracts and key-
words, to facilitate further analysis.

Results and Discussion

General Information of the Corpus of Industrialization Research 
(2000–2025)

The summary statistics of the bibliometric metadata of 1,377 documents, including 
articles (n = 1,365) and conference papers (n = 12) published between 2000 and 2025, 
are presented in Table 1. These articles were sourced from 520 different sources, with 
1,365 articles produced by these sources, with an average citation count of 37.12. The 
collaboration of researchers in the industrialization domain was demonstrated by the 
utilization of 43,935 references and 2,243 keywords across publications produced by 
2,079 authors. There were 2,079 authors producing research outcomes; of these, there 
were 121 single authors, and the number of co-authors per document was 2.96.
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Identification 
Domain: Industrialization and Industrial Policy 

Research questions: (a) What is the current pattern of research on industrialization? (b) What are 

the most frequently occurring themes in industrialization literature between 2000 and 2025? 

(c) What are the findings for future implications? 

 

 
Acquisition 

Search mechanism: Scopus search engine 

Search period: 2000–2025 

Search keywords: (‘economic reforms’ OR ‘industrial policy’ OR ‘industrial sector’) 

 
Organization 

Organizing codes: article title, authors’ name, authors’ affiliation, publication year, country/region 

of focus, citations, journal, subsectors and keywords 

Total number of articles, chapters, reports, conference papers returned from the search: 50,447 

 

 
Purification 

Document type excluded (and total number): Documents not related to the research question, other 

than English language and subject area (n = 49,070) 

Document type included (and total number): Journal articles (n = 1,365), conference papers  

(n = 12) 

 
 

Evaluation 
Analysis methods: Bibliographic modelling and VOSviewer (authorship, journal/conference 

paper/chapter/reports, citations, trend topics); thematic analysis (keyword co-occurrence analysis) 

 

 
Reporting 

Reporting conventions: Figures (networks and themes); Tables (matrix and citations) and words 

(narratives) 

Limitations: Language barrier 

Table 1. Characteristics of the Corpus of Industrialization Research (2000–2025).

Timespan 2000–2025

Total published documents 50,447

Sources 365

Documents finalized for analysis 1,377

Research papers/articles 1,365

Conference papers 12

Average citations per document 37.12

References 43,935

Authors’ keywords 2,243

Authors 2,079

Single-authored documents’ authors 121

Co-author per doc 2.96

Source: Generated by the authors using the Scopus database.
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Prominent Authors in Research on Industrialization and Their 
Impact (2000–2025)

Figure 1 represents the information of authors working on industrialization 
research during 2000–2025. The fractionalized articles column provides a more 
accurate measure of each author’s individual impact by accounting for shared 
authorship. Merigo JM stood out as the top contributor with 20 articles and a 
fractionalized article count of 5.42, indicating a strong presence even when co-
authorship was considered. Merigo JM was followed by Porter AL with 19 arti-
cles (fractionalized count 5.84) and Kostoff RN with 16 articles, who actually had 
the highest fractionalized score of 7.77, meaning he often contributed more sub-
stantially to each article he co-authored. Kumar S, Kajikawa Y and Zhang Y, 
among others, were other notable contributors. Overall, Table 2 and its accompa-
nying explanation establish Merigo JM, Porter AL, Kostoff RN, Kumar S and 
Kajikawa Y as the top five prominent authors in industrialization research.

Relevant Sources for Industrialization Research (2000–2025)

The leading journals contributing to industrialization research, ranked by articles, 
are presented in Table 3 and Figure 2. The most productive journals in the domain 
of industrialization research were Technological Forecasting and Social Change 
(n = 97), followed by Research Policy (n = 83), Technology Analysis and Strategic 
Management (n = 31), Journal of Business Research (n = 28), Science and Public 
Policy (n = 25) and Technovation (n = 19).

This table presents the top 10 journals that have published the highest number 
of research articles on the topics of and related to industrialization. It includes five 
key columns: the journal name (Sources), the number of articles published 
(Articles), articles fractionalized, the journal’s quality rating as per the Australian 
Business Deans Council (ABDC) and the SC Imago Journal Rank (SJR), which 

Figure 1. Prolific Authors in Research on Industrialization (2000–2025).

Source: Generated by the authors using the Scopus database.
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shows the journal’s scientific influence. The journal Technological Forecasting 
and Social Change ranked first with 97 articles (maximum fractionalized count 
29.85) and held a high-quality ranking of A in ABDC and Q1 in SJR, indicating it 

Table 2. Prominent Authors in Industrialization Research (2000–2025).

Authors Articles Articles Fractionalized

Merigo JM 20 5.42

Porter AL 19 5.84

Kostoff RN 16 7.77

Kumar S 15 4.28

Kajikawa Y 14 4.62

Zhang Y 9 2.05

Abramo G 8 2.58

D’Angelo CA 8 2.58

Koseoglu MA 8 3.07

Youtie J 8 2.48

Total (Top 10) 125 100.00

Source: Generated by the authors using the Scopus database.

Table 3. Most Prolific Journals in Research on Industrialization (2000–2025).

Rank Sources Articles
Articles 

Fractionalized ABDC SJR

1 Technological Forecasting and 
Social Change

97 29.85 A Q1

2 Research Policy 83 25.54 A* Q1

3 Technology Analysis and Strategic 
Management

31 9.54 B Q2

4 Journal of Business Research 28 8.62 A Q1

5 Science and Public Policy 25 7.69 C Q2

6 Technovation 19 5.85 A Q1

7 Journal of Technology Transfer 12 3.69 B Q1

8 International Journal of 
Contemporary Hospitality 
Management

10 3.08 A Q1

9 International Journal of 
Innovation and Technology 
Management

10 3.08 C Q3

10 R&D Management 10 3.08 A Q1

Total (Top 10) 325 100.00 – –

Source: Generated by the authors using the Scopus database.

Note: ABDC: Australian Business Deans Council; SJR 203: SC Imago Journal Rank.
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was both prolific and influential in providing research output on industrialization 
research. Research Policy followed with 83 articles (fractionalized count 25.54) 
and had the highest ABDC rating of A*. Most of the top journals in the list have 
Q1 SJR rankings, showing they were among the most prestigious in their fields. 
While some journals like Science and Public Policy and International Journal of 
Innovation and Technology Management had lower ABDC ratings (C) or SJR 
ranks (Q2 or Q3), they still contributed significantly to industrialization research. 
Overall, Table 3 and its accompanying explanation establish Technological 
Forecasting and Social Change and Research Policy as the prominent and impact-
ful journals contributing more than 50% of the research output of the top ten 
journals on industrialization research.

Most Cited Countries in Industrialization Research (2000–2025)

Table 4 presents a comparative overview of the top ten countries contributing to schol-
arly research based on total citations and average citations per article. In the context of 
the most cited countries, the United States, followed by Spain and the United Kingdom, 
had the highest number of scholarly publications (Table 4). The United States led indus-
trialization research worldwide, with 8,896 total citations and an average of 60.90 cita-
tions per article, accounting for 36.7% of the total citations among the top ten countries. 
Spain and the United Kingdom followed, contributing 11.73% and 8.84% respectively, 
while maintaining strong average citation rates, indicating consistent research impact. 
The Netherlands stood out with one of the highest average citations per article at 68.10, 
despite having slightly fewer total citations than the United Kingdom and Spain. China 
showed a strong presence in terms of volume (1,939 citations) but had a comparatively 
lower average of 23.10 citations per article, suggesting high research output but moder-
ate impact per paper. Notably, Slovenia, despite having fewer total citations, demon-
strated exceptional research quality with the highest average citations per article 
(157.10), reflecting the influence of a smaller but highly impactful body of work. 

Figure 2. Most Prolific Journals in Research on Industrialization (2000–2025).

Source: Generated by the authors using the Scopus database.
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Figure 3. Most Cited Countries in Research on Industrialization (2000–2025).

Source: Generated by the authors using the Scopus database

Overall, these data in Table 4 establish the United States, Spain, the United Kingdom, 
the Netherlands and China as the top-five countries leading industrialization research. 
This finding highlights the dominance of developed nations in research visibility and 
impact, while also emphasizing the notable efficiency of countries like Slovenia in pro-
ducing high-impact scholarly contributions (Figure 3).

Table 4. Most Cited Countries in Industrialization Research (2000–2025).

S. No. Country
Total 

Citations
Average Citations 

per Article
Percentage of Citations in 

Top Ten Countries

1 USA 8,896 60.90 36.7

2 Spain 2,843 39.50 11.73

3 UK 2,143 45.60 8.84

4 Netherlands 2,110 68.10 8.71

5 China 1,939 23.10 8.00

6 Italy 1,566 32.00 6.46

7 Germany 1,449 34.50 5.98

8 Japan 1,104 46.00 4.55

9 Slovenia 1,100 157.10 4.54

10 Brazil 1,074 16.50 4.43

Source: Generated by the authors using the Scopus database.
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Keyword Co-occurrence Analysis of Industrialization Research 
(2000–2025)

Under keyword co-occurrence analysis, words that share conceptual or contextual 
similarities are aligned and grouped into clusters, each representing a distinct the-
matic area of study. This process enables researchers to visualize the intellectual 
structure of a field, revealing how different topics are interconnected and how 
research focus has evolved over time. To carry out the keyword co-occurrence 
analysis, we set a minimum inclusion criterion of eight occurrences for each spec-
ified keyword. As a result, 167 keywords satisfied the threshold criterion from 
2,243 author keywords. Figure 4 illustrates the keyword co-occurrence map. The 
result map delineates six groups of keywords: Cluster 1 (red) contains 128 key-
words, Cluster 2 (green) encompasses 112 keywords, Cluster 3 (blue) includes 63 
keywords, Cluster 4 (yellow) consists of 61 keywords, Cluster 5 (purple) has 31 
keywords and Cluster 6 (orange) has 21 items. These research clusters illustrate 
the conceptual structure of the industrialization research domain.

Figure 4. A Screenshot of the Bibliometric Map Created Based on Keywords Co-
occurrence Analysis.

Source: VOSviewer.
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Cluster 1: Industrial Sector and Environmental Aspects
This cluster represents one of the key thematic areas that have emerged from past 
studies in the field, focusing on the industrial sector’s internal structure and its 
environmental implications. The presence of core keywords such as industrial 
sector, investments, industrial research, environmental management, emission 
control and greenhouse gases reflects how scholarly attention increasingly focuses 
on the industrial sector’s internal structure and its environmental implications, 
representing a crucial and evolving theme in contemporary industrialization dis-
course. In view of escalating global climate pledges and environmental, social 
and governance indicators, the increased focus on energy use, resource effi-
ciency and economic elements demonstrates a dual concern for ecological respon-
sibility and operational productivity. This cluster also highlights the ways in 
which industrial systems are evolving to align with the principles of green growth, 
circular economy and low-carbon development. According to Dai et al. (2023) 
and Li et al. (2022), businesses adapt to global competition and regulatory con-
straints, and technological innovation is being incorporated more and more to 
lower emissions and provide cleaner products. These studies highlight the critical 
role that investments in sustainable infrastructure and green financing play impor-
tant role in promoting ecologically conscious industrialization and generating 
long-term economic and ecological benefits.

Furthermore, environmental issues are now being incorporated into broader 
policy frameworks, which can be seen in the form of the strong links between this 
cluster and the core industrial policy cluster (yellow). Industrial strategies now 
seek to secure long-term ecological viability rather than just expansion and pro-
ductivity. The links with the economic reform cluster (green) further underscore 
the necessity of regulatory instruments, fiscal incentives and institutional changes 
in minimizing the negative externalities of industrial development. Given all 
things considered, this cluster signifies a move towards sustainable industrial 
transformation, where social responsibility, environmental preservation and eco-
nomic goals are pursued together.

Cluster 2: Economic Reform and Trade Policy
This cluster represents the macroeconomic and structural underpinnings of indus-
trialization processes, emphasizing how national-level reforms and trade strate-
gies have shaped the trajectory of industrial development. Core keywords such as 
economic reform, trade policy, macroeconomics, China, India, Asia and owner-
ship indicate a strong research focus on the transformative impact of liberaliza-
tion, privatization and globalization, especially in the context of emerging 
economies. These reforms have redefined the role of the state in the economy, 
with greater emphasis on market mechanisms, foreign direct investment (FDI) 
and global value chain integration. The inclusion of regional references such as 
China, India and the Far East reflects how reform-driven industrialization models 
have differed across national contexts, influenced by local institutional structures 
and political economies. In particular, China’s strategic use of export-oriented 
industrialization, combined with controlled market reforms and India’s gradual 
liberalization post-1991, provides contrasting yet instructive pathways of 
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reform-led industrial growth. Similarly, Soong et al. (2025) highlighted that the 
prominence of keywords such as economic reform and trade policy reflects grow-
ing attention to the restructuring and expansion of trade policy reform agendas. 
Their comprehensive bibliometric analysis of research on the Association of 
South East Asian Nations (ASEAN) and the Regional Comprehensive Economic 
Partnership (RCEP) further uncovered emerging trends and key areas of focus in 
regional economic integration and policy development.

Furthermore, associations with terms like crisis suggest that economic reforms 
are both proactive tools for development and responses to economic shocks that 
push nations to reassess their industrial policies, such as global recessions, trade 
disruptions or financial crises. This cluster’s strong ties to the industrial policy 
core (yellow cluster) demonstrate how strategic government interventions, such 
as targeted investments, industrial zoning and subsidies, are frequently woven 
into macroeconomic reforms in order to guide industrial competitiveness. This 
cluster is also closely linked to the competition and political economy cluster 
(orange), pointing to how reforms influence market structure, regulatory frame-
works and institutional competitiveness. Debates around state aid, antitrust policy 
and regulatory governance often arise in tandem with liberalization policies, 
underscoring the political dimensions of economic restructuring. Overall, this 
cluster captures the systemic transitions and policy realignments that underpin 
industrial growth in both developed and developing economies, situating trade 
and reform as key levers in the global industrial order.

Cluster 3: Innovation and Policymaking
This cluster centres on the design and evolution of innovation-oriented policy 
frameworks, capturing the growing recognition that knowledge, technology and 
entrepreneurship are the critical drivers of modern industrial growth. A thematic 
focus on the institutional and cognitive aspects of industrial change is illustrated 
by key terms like learning, science and technology, entrepreneurship, innovation 
policy, policymaking and entrepreneurship. In contrast to traditional industrial 
policy, which usually emphasizes physical capital and infrastructure, this cluster 
indicates a shift towards intangible assets like human capital, research capacity 
and technology readiness. The strong correlation between learning and entrepre-
neurship highlights how crucial individual agency, adaptive governance and insti-
tutional learning are to the development of innovation ecosystems. To foster an 
innovative culture, policymaking involves not just adopting legislation but also 
industry co-creation, feedback-driven experimentation and capacity building. 
These developments have also been described by De Carvalho Pedro et al. (2021). 
This study emphasized that start-ups, SMEs, incubators and technology transfer 
all work together to promote bottom-up industrial dynamism. Their research high-
lighted the complex interrelationship between innovation and public policies, 
emphasizing the vital roles that entrepreneurship, state participation and the 
growth of innovation ecosystems play in promoting inclusive and sustainable 
innovation.

This cluster forms key linkages with the industrial development theme (yellow 
cluster), indicating that innovation policy is now viewed as a crucial component 
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of national policies for boosting competitiveness and accomplishing sustained 
industrial upgrading. Additionally, it is intimately related to the themes of Industry 
4.0 and technical advancement (purple cluster), showing how advanced manufac-
turing, automation and digital transformation are being incorporated into policy 
agendas. The increasing complexity of industrial systems and the demand for 
multi-level governance strategies that balance societal, technological and eco-
nomic objectives are reflected in the synergy among these clusters.

Importantly, this cluster serves as a conceptual and structural bridge between 
traditional state-led industrial policy and emerging innovation-led development 
models. It captures the transition from static, sector-specific interventions to 
dynamic, system-level policies that promote resilience, agility and knowledge dif-
fusion. The cluster’s orientation implies that policy design must be anticipatory, 
grounded in foresight and informed by ongoing scientific and technological 
change. This aligns with global trends that emphasize mission-oriented innova-
tion, inclusive growth and the pursuit of long-term competitiveness through inno-
vation-led strategies.

Cluster 4: Industry 4.0 and Technological Transition
Despite being smaller, this cluster represents a rapidly growing and strategically 
significant theme in industrial research: the digital transformation of manufactur-
ing and production systems, often conceptualized under the umbrella of Industry 
4.0. Key terms such as Industry 4.0, innovation policy and science and technology 
signal the profound shifts being driven by the integration of advanced digital tech-
nologies including artificial intelligence (AI), robotics, IoT, cyber-physical sys-
tems and big data analytics into industrial operations. The focus of this cluster is 
the shift from conventional, labour-intensive manufacturing models to intelligent, 
automated and data-driven systems that promise an increase in supply chain inte-
gration, productivity, customization and responsiveness.

The spread of these technologies is not just a technical issue; rather, it requires 
necessary enabling factors such as supportive legislative and administrative 
frameworks, a trained workforce and digital infrastructure. The findings of 
Calabrese et al. (2025) also contend that coordinated innovation policies are cru-
cial in enabling SMEs to adopt Industry 4.0 technologies and thereby accelerate 
industrial upgrading and sustainable growth. These findings are consistent with 
this cluster’s relationship to the innovation and policymaking cluster (blue), 
which emphasizes the need for enabling conditions like digital infrastructure, a 
trained workforce and a supportive regulatory and policy environment. This rela-
tionship between innovation policy and policymaking highlights the increasing 
demand for progressive governance frameworks that can anticipate and control 
technological disruption, encourage the use of technology by SMEs and close 
digital disparities across industries and regions.

This cluster’s connections with the industrial and environmental sector cluster 
(red) suggest that Industry 4.0 technologies function both as instruments for envi-
ronmental sustainability and as enablers of economic growth. Industry 4.0 tech-
nologies serve as instruments for environmental sustainability and economic 
enablers. The circular economy and more environmentally friendly production 
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techniques can be facilitated by real-time monitoring and smart manufacturing, 
which can significantly reduce greenhouse gas emissions, waste creation and 
resource consumption. According to empirical data, integrating intelligent manu-
facturing systems with industrial robots significantly lowers energy consumption 
and carbon emissions (Lv et al., 2022). The establishment of industrial sharing 
economy frameworks in smart manufacturing has also been demonstrated to help 
achieve SDGs by removing major obstacles to resource efficiency (Govindan 
et al., 2020). These results collectively position Industry 4.0 as a key force behind 
the next phase of sustainable industrial development, at the intersection of tech-
nology modernization and environmental responsibility.

Overall, this cluster encapsulates Industry 4.0’s transformative potential as a 
complete paradigm shift in the way industries are organized, managed and linked 
to larger economic and environmental systems, rather than just as a collection of 
technology. The expanding topic of digital transformation in industry is encapsu-
lated by this cluster, which is centred on concepts like Industry 4.0, innovation 
policy and science and technology. It illustrates how technological advancements 
are altering traditional industrial paradigms by emphasizing the application of AI, 
automation and smart manufacturing systems. The significant overlap with the 
innovation policy and policymaking cluster (blue) reflects the need for regulatory 
frameworks that facilitate digital industrialization. Industry 4.0 is also being 
examined as a potential enabler of resource-efficient and sustainable manufactur-
ing, as indicated by its connections to the industrial and environmental sector 
cluster (red).

Cluster 5: Core Industrial Policy and Development
Positioned at the heart of the co-occurrence map, this cluster emerges as the larg-
est and most densely connected group, reflecting a major thematic focus identi-
fied through the analysis. This cluster represents the intellectual and strategic core 
of industrialization research, dominated by foundational terms such as industrial 
policy, industrial development, competitiveness, subsidy system and regulation. 
Furthermore, this cluster encapsulates the broad institutional, economic and gov-
ernance dimensions of how states guide and structure industrial growth. It reflects 
the enduring relevance of strategic state intervention, even in an increasingly glo-
balized and innovation-driven industrial landscape. The presence of China as a 
prominent keyword underscores the country’s pivotal role in shaping the global 
discourse on industrial policy. China’s success in leveraging targeted subsidies, 
state-owned enterprises, strategic planning and technology upgrading policies 
serves as a widely studied model for developmental industrial strategy, influenc-
ing both academic inquiry and policy emulation in other emerging economies.

This cluster forms conceptual and empirical linkages with nearly every other 
thematic cluster, highlighting the centrality of industrial policy as the organizing 
framework for multiple dimensions of industrial transformation. It connects with 
the economic reform and trade cluster (green) through themes like financial 
restructuring, export orientation, FDI policy and liberalization strategies, demon-
strating how industrial policy often evolves in tandem with broader macroeco-
nomic shifts. Its ties to the environmental and industrial sector cluster (red), which 
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illustrates the integration of sustainability goals into industrial planning, such as 
green subsidies, emissions standards and eco-industrial parks, reflecting the rise 
of eco-industrial policy as a subdomain. Linkages with the innovation and policy-
making cluster (blue) underscore how contemporary industrial strategies are 
increasingly innovation-led, embedding R&D incentives, human capital develop-
ment and institutional learning within policy frameworks.

Additionally, its connections to the Industry 4.0 and technological transition 
cluster (purple) indicate that digitalization and advanced manufacturing technolo-
gies are now central to industrial policy agendas, influencing national priorities on 
infrastructure, upskilling and digital sovereignty. This cluster also reflects the 
dynamic and multi-level nature of industrial policy—encompassing not just 
national governments but also regional authorities, international institutions and 
private sector partnerships. Ferraz et al. (2021) and Nugroho et al. (2025) likewise 
provide empirical evidence showing that the incorporation of terms such as sub-
sidy systems and regulatory frameworks reflects the wide array of policy instru-
ments available to governments. These range from fiscal incentives and public 
procurement to standards-setting and industrial zoning. Such mechanisms are 
employed not only to address market failures but also to actively shape markets, 
nurture strategic sectors and advance broader national development objectives. 
The cluster represents a paradigm transition from passive to proactive industrial 
strategy, which is significant. In the face of market liberalism and globalization, 
industrial policy is experiencing a renaissance, this time framed in terms of tech-
nological leadership, inclusive growth, resilience and strategic autonomy. Its cen-
tral location in the network affirms its role as the anchor theme that not only 
integrates but also influences the trajectory of other research themes in the indus-
trialization discourse.

Cluster 6: Market Competition and Political Economy
This smaller yet analytically vital cluster delves into the structural and political 
dimensions of market competition, capturing how political institutions, ideologi-
cal orientations and regulatory interventions shape industrial outcomes. Centred 
around keywords such as competition (economics), party politics, merger and 
state aid, this cluster situates industrialization within the broader framework of 
political economy, where state interests, power dynamics and market logics inter-
sect. Consequently, this cluster illustrates that industrial governance is not a neu-
tral or purely economic process but one deeply embedded in political objectives 
and power structures. Furthermore, its connection with the green economic reform 
cluster indicates that policy transformations like deregulation, privatization and 
liberalization evolve in complex, non-linear ways, shaped as much by political 
agendas as by economic imperatives. In this regard, empirical evidence from the 
Indian pharmaceutical sector shows that mergers and acquisitions significantly 
enhanced firms’ export competitiveness, altering market behaviour and concen-
tration patterns (Mishra & Jaiswal, 2017). Similarly, data from the Indian banking 
industry show that bank mergers can increase concentration and decrease market 
competitiveness, highlighting the necessity for regulatory agencies to keep an eye 
on and balance the effects of these consolidations (Arizo & Khan, 2024). These 
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results demonstrate that rigorous regulatory examination is essential in sectors 
where strategic consolidation or global competition may occur. Keywords such as 
party politics and state assistance reveal how political incentives and ideological 
orientations shape decisions regarding industrial support, subsidy allocation and 
the enforcement of competition regulations—thereby underscoring the politicized 
nature of industrial policy. The inclusion of terms like state assistance and protec-
tionist measures points to the often-contentious debates surrounding political 
negotiations among corporate lobbies, civil society and state actors. This cluster, 
therefore, highlights that industrial governance is far from neutral, as political 
objectives frequently override purely economic considerations. Moreover, its 
connection with the green economic reform cluster indicates that policy transi-
tions such as deregulation, privatization and liberalization tend to follow com-
plex, non-linear trajectories influenced by political dynamics rather than purely 
technocratic motives. They have a strong hold on political conversations and fre-
quently start discussions about institutional legitimacy, market justice and inequal-
ity. These links imply that market restructuring, which is influenced by shifting 
alliances, regulatory philosophies and vested interests, is as much a political as an 
economic process.

Furthermore, the links with the core industrial policy cluster (yellow) show 
how national decisions on strategic sector selection, investment priority and regu-
latory design are influenced by competitive dynamics that feed into broader pol-
icy frameworks. For instance, choices about granting state subsidies or permitting 
a merger are strongly related to more general issues of technological indepen-
dence, economic sovereignty and industrial competitiveness. Therefore, this clus-
ter is essential to comprehending the governance architecture and institutional 
environment of industrial development. It highlights the ways in which politics, 
power and policy interact to affect how industrial markets operate. The subjects 
included in this cluster are becoming more and more pertinent for both academics 
and policymakers in an era characterized by geopolitical competitiveness, reshor-
ing trends and resurgent state activism. Ultimately, it serves as a reminder that 
industrial development is a highly institutionalized and political process, in addi-
tion to being an economic one.

Based on the above discussion on six clusters and their interconnections, it is 
concluded that the industrial policy cluster (yellow cluster), which serves as a 
conceptual anchor, is at the centre of this interconnected thematic network. From 
this hub, the innovation-policy cluster (blue) provides strategic and intellectual 
inputs, the economic reform cluster (green) provides macroeconomic founda-
tions, the technology cluster (purple) symbolizes future directions through 
Industry 4.0, while the environmental cluster (red) addresses sustainability issues. 
Additionally, regulatory and ideological factors are explained by the political 
economy cluster (orange). In a nutshell, the combined perspective emerging from 
the six clusters of industrialization literature offers a comprehensive understand-
ing of industrialization as a historical process as well as a contemporary develop-
ment approach influenced by economics, technology, politics and the environment, 
assigning centrality to industrial policy.
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This visualization, which shows the relationships between frequently used key-
words in the literature, was made using VOSviewer. While larger nodes imply 
higher keyword usage frequency, wider connecting lines suggest stronger co-occur-
rence relationships between phrases. Different colours are used to represent clusters 
of related themes: The green cluster represents economic reform and trade policy, 
the red cluster represents the industrial sector and research/investment, the blue/
purple clusters represent entrepreneurship, innovation policy and industry, and the 
yellow cluster represents industrial policy and development. 4.0. This figure illus-
trates the main themes and relationships within the discipline, demonstrating how 
discussions on industrial policy touch on issues such as technical innovation, com-
petitiveness, economic changes and environmental concerns.

Most Trending Topics in Industrialization Research (2000–2025)

A thorough summary of the historical development of study topics in the field of 
industrialization can be found in the trend topics figure produced by Biblioshiny. 
Figure 5, which shows keywords across a timeline from 2000 to 2025, illustrates the 
dynamic changes in academic focus on industrialization research. Blue bubbles rep-
resent the years of peak usage and relative frequency, while horizontal blue lines on 
the X-axis show the length of time each phrase has been used in the literature. Each 
term on the Y-axis is mapped against its period of relevance on the X-axis.

The chart illustrates a number of significant trends in the development of 
research priorities. In recent years, particularly after 2015, there has been a notice-
able surge in interest around themes such as sustainability, entrepreneurship, man-
agement, innovation, technology and science. Numerous studies have been 
conducted on the theme of environmental effects of industrialization and adoption 
of technology in the industrial sector (Jee & Srivastav, 2024). These topics reflect 

Figure 5. Most Trending Topics in Research on Industrialization.

Source: Generated by the authors using the Scopus database.
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a growing academic concern with sustainable industrial growth, innovation-
driven policy and the role of knowledge and scientific advancement in industrial 
development. This indicates a paradigm shift towards science-based, sustainable 
and technologically enabled models of industrialization, an orientation aligned 
with contemporary concerns such as Industry 4.0 and climate-conscious eco-
nomic planning. Meanwhile, topics such as bibliometrics, industry, index and 
research performance show a long-standing and consistent presence in the litera-
ture, underscoring a persistent scholarly interest in assessing industrial productiv-
ity and evaluating the impact of industrial policies. Furthermore, earlier research 
from the 2000s placed greater emphasis on classical industrial themes, such as 
infrastructure, spillovers, firms, output, operations management and entry barri-
ers, revealing a more traditional focus on industrial growth, firm-level behaviour 
and physical capital formation during that period.

Overall, this trend analysis underscores a significant transformation in the thematic 
orientation of industrialization research from foundational economic and infrastruc-
ture-related concerns to a modern, innovation-led and sustainability-driven agenda. 
Such insights are vital for identifying emerging research frontiers and guiding future 
investigations within the field of industrial policy and development.

Directions for Future Research

This study proposes that future research on industrial trends could place greater 
emphasis on exploring policy effectiveness across different economies to under-
stand how industries adapt and sustain resilience during economic shocks and 
crises. It is important to examine how the ongoing digital revolution and the emer-
gence of green start-ups are transforming entrepreneurship, particularly in the 
context of small and medium enterprises (SMEs). Additionally, studies could 
focus on assessing the lifecycle sustainability of new materials, integrating green 
finance and promoting competitiveness driven by environmental sustainability 
goals to support a circular economy. Another critical direction is investigating the 
role of AI integration, innovation ecosystems and technological transitions in tra-
ditional industries, as well as understanding how innovation diffuses into SMEs 
and rural economies. Finally, future work could expand the geographic scope of 
industrial research by conducting comparative cross-country studies and includ-
ing underrepresented regions such as Africa and Southeast Asia to provide broader 
and more inclusive insights.

Conclusion

This study conducts a bibliometric analysis of scholarly literature on industrial-
ization and maps the conceptual structure of industrialization research on the 
basis of 1,377 scholarly documents sourced from the Scopus database. The find-
ings of bibliometric analysis reveal a sharp increase in scholarly contributions on 
industrialization over the past two decades, with the United States and Spain 
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leading in terms of both volume and impact. The United States dominates with 
nearly 9,000 citations, accounting for more than a third of all citations among the 
top ten contributing countries. Overall, the geographic distribution of contribu-
tions not only highlights the dominance of advanced economies but also signals a 
growing role for emerging economies like China and India in shaping the future 
contours of industrialization discourse. At the level of authorship, prominent 
scholars such as Merigo JM, Porter AL and Kostoff RN emerge as central figures, 
collectively shaping a large portion of the field. The mapping of sources further 
demonstrates that the field is anchored in high-quality journals at the intersection 
of technology, management and policy. Journals such as Technological Forecasting 
and Social Change and Research Policy not only provide the most frequent pub-
lication outlets but also maintain high academic prestige, indicating that industri-
alization research is increasingly situated within forward-looking, interdisciplinary 
conversations. Keyword co-occurrence analysis has provided the richest insights 
by distilling the field into six interconnected thematic clusters. In summary, this 
bibliometric exploration concludes that the conceptual structure of industrializa-
tion research has expanded from mechanization-focused studies to a wide-ranging 
discourse emphasizing sustainability, digital transformation and strategic policy-
making. In a nutshell, this study highlights the prolific authors, influential jour-
nals and dominant countries in shaping this trajectory of industrialization research 
and outlines six thematic clusters that collectively define the conceptual land-
scape of the field. The results point towards a future where industrialization 
research and practice will be inseparably tied to questions of green growth, inno-
vation ecosystems and equitable global integration.

This study clusters industrialization research into six main clusters spanning 
from sustainability, innovation, Industry 4.0, industrial policy and economic 
reforms, which has significant academic value. This research provides useful 
inputs for academia for incorporating in the curriculum of industrial economics 
and its allied subjects. In this way, the work motivates academicians to expand on 
conceptual understanding of industrial policies further, leading to high-impact 
publications. Thus, this research can pave the path for further theoretical advance-
ments in industrialization by moving the scholarly discourse from mechanization 
to innovation-led, sustainability-driven and policy-integrated industrial policies. 
It also guides entrepreneurs to develop a combined perspective on industrializa-
tion, identifying the role of AI, sustainable technologies, innovations, environ-
mental sustainability and governance systems. The policymakers can draw useful 
directions from this research to articulate holistic industrial policies to provide 
effective state support to the industrialization process in the economy. This study 
emphasizes that future research must focus on critically evaluating policy out-
comes, managing technological transitions and advancing sustainability strategies 
to build resilient, innovative and sustainable industrial ecosystems across differ-
ent economies.
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