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Abstract 
Research aims: This study aims to explore and analyze research trends in green 
innovation. A literature review was used in this study by conducting a bibliometric 
analysis of green innovation by measuring research trends on green innovation in 
the last five years. This study also performed descriptive data and analysis on 
research trends and proposed an agenda for further studies on green innovation.  
Design/Methodology/Approach: This study approach carried out bibliographical 
analysis by taking the Scopus Database. Then filtering research articles was carried 
out in the 2019 – 2021 period. Bibliometric analysis techniques, citation analysis, and 
co-citation analysis were also conducted. 
Research findings: This study revealed the nature and direction of research that the 
green innovation field has undertaken over the past five years. Five clusters existed 
as themes that appeared in the green innovation literature. 
Theoretical Contribution/Originality: The theoretical implications of this study 
provide several important arguments for contributions to the field of green 
innovation and also contribute to several studies, journals, and institutions that have 
established studies in this field.  
Practitioners/Policy Implications: This study contribution to the most influential 
authors, institutions, and countries related to research on green innovation with 
possible future research directions. 
Research Limitations/Implications: This study has provided valuable opportunities 
to focus on studies only within the scope of green innovation. This study also has 
contribution to knowledge by considering suggestions for further research. 
Keywords: Green Innovation; Bibliometric Analysis; Scopus; Co-Citation Analysis; 
Co-Occurrence 

 
 
Introduction 
 
Green innovation is a key factor in maintaining the survival of organizations 
and the environment (Huang & Li, 2018; Jun, Ali, Bhutto, Hussain, & Khan, 
2019; Khan & Johl, 2019). Green innovation is also crucial for organizations 
and communities and environmental issues (Meirun et al. 2020). This study 
mainly investigated the increasing trend of green innovation over the last 
few years. Environmental change and damage have become major threats to 
human survival (Peng 2020). Several companies and social organizations 
have been directed to develop green innovation to achieve environmental 
sustainability and economic and energy growth (Jiang, Lyu, Ye, & Zhou, 
2020). 
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Environmental sustainability and commitment to increasing economic well-being are vital 
issues (Li, Tang, & Jiang, 2019; Mushtaq, Zubair, Khan, & Khurram, 2019). Green 
innovation is a sustainable competitive advantage strategy (Juniati, Sinaga, Effendi, & 
Rashid, 2019). The study of green innovation has become an important strategy for 
businesses to increase their market share and survive in the long term. 
 
Green innovation assists organizations in meeting customer demands to protect the 
existing environment (Nuryakin & Maryati, 2020). “Green innovation” or “Eco-friendly 
innovation” can be defined as processes that contribute to the creation of new 
productions and technologies to reduce environmental risks, such as pollution and the 
negative consequences of resource exploitation (e.g., energy) (Castellacci & Lie, 2017). 
Innovation has been divided into product/service innovation and process innovation. The 
ultimate goal of product/service innovation is to improve product and service 
functionality for customers and clients. 
 
Successful green innovation can improve market position, attract customers, provide 
environmentally friendly services, and achieve sustainable competitive advantages (Chen 
& Chang, 2013). Green innovation is also on the agenda of managers of many 
organizations and researchers in achieving ethical behavior and market orientation 
strategies (Tjahjadi et al. 2020). Research on the topic of innovation is driven by 
innovation theory. 
 
Green innovation is categorized into technology, management functions, product design, 
and production processes. Green innovation during product life cycle assessment includes 
modifying existing product designs to reduce the impact of exploitation on the 
environment (Saunila, Ukko, & Rantala, 2018). Song and Yu (2018) found that green 
innovation is an important strategy and organizational identity that significantly 
influences the internal environment’s success. 
 
El-Kassar and Singh (2019) presented that companies are likelier to adopt big data in 
developing environmental innovation strategies to place a high value on and care for the 
environment. Other studies have categorized green innovation into product, process, and 
technology innovation and tackled the challenges of selecting green suppliers to increase 
the competitiveness of firms (Ilg, 2019; Khan & Johl, 2019; Tariq, Badir, & Chonglerttham, 
2019). 
 
Regarding aspects of green innovation, Aarstad and Jakobsen (2020) stated that green 
industry strategies by innovative companies will collaborate between companies and are 
an important part of the company’s life cycle. Green strategies are pursued by companies 
pursuing growth, which have undertaken mergers or acquisitions and reduced costs. 
Meanwhile, Vachon and Klassen (2008) focused on how companies utilize manufacturing 
processes, technology, and capabilities and integrate environmental concerns to increase 
competitive advantage. Senior management support is one of the keys to successfully 
implementing green innovation to achieving sustainability (Somjai et al. 2020; Song et al. 
2020). 
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This study aims to explore and analyze research trends in green innovation. A literature 
review is used in this study by conducting a bibliometric analysis of green innovation by 
measuring research trends on green innovation in the last five years.  
 
This study filtered the database from Scopus publication sources from 2019 to 2021. An 
identifying literature on the topic of green innovation analyze of this study. Scopus is a 
reference database and literature consisting of scientific publication from journals, books 
references and conference proceedings. The initial search identified 146 journals which 
were later reduced to 88 through the removal of documents not classified as articles. At 
the end of the filtering process there were only 76 documents. This study also analyzed 
data from scientific articles published in good reputable journals. 
 
 

Research Methods 
 
This study examined ‘green innovation’ by conducting a data investigation process with 
data sourced from the scopus.com website from 2019 to 2021. In these five years, the 
study discussed green innovation. Finally, there is a potential trend of increased research 
over the five years. ‘Green innovation’ has been extensively researched in the last few 
years of the decade.  
 
In the period 2019 to 2021, the Covid-19 situation occurred, so there is potential for 
research in the topic of green innovation potential to decline trend. Therefore, this study 
explore more deeply whether during this period it is proven that the research trend on 
the topic of green innovation has decreased or increased. 
 
Furthermore, testing was carried out by mapping and clustering analysis by taking data 
from scopus.com. The coupling technique bibliographical approach was carried out using 
the VosViewer program. The data collected was then carried out by importing process, 
and then the relationships were mapped through the visualization of the similarity of 
methods using VosViewer for bibliometric mapping. VosViewer focuses on the graphical 
representation of bibliometric maps and can present graphical views according to an easy-
to-interpret way. 
 
This study focus to explore information about how topic research green innovation from 
2019 to 2021 with stage sample data from scopus database and analyze using Vosviewer 
in the Figure 1.  
 

 
 
 
 
 
 
 

 
 

Figure 1 Article review process 
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Results and Discussion 
 

The development of annual publications 
 
Based on the data processing with the VosViewer program, as shown in Figure 2, the 
frequency of annual publication developments regarding green innovation can be shown. 
The average trend shows an increase in publications in 2019 - 2021. In 2018 and 2019, 
only 19 documents were published. Then in 2020 – 2021, the number of scientific 
publications increased and reached a maximum growth in 2021, with 63 documents. 
Following are the results of the development of annual publications regarding green 
innovation. 
 

 
 

Figure 2 The development of annual publications on green innovation 

 
Author Citations 
 
Author citations describe metrics that explain the author’s expertise in a particular 
research area. Identification of the author’s expertise shows Stucki T with 4 documents, 
Zhang Y with 3 documents, Yin S with 3 documents, Yang Z with 4 documents, Tzai SB with 
3 documents, Sun J with 2 documents, Agustia D with 2 documents, Chau with 2 
documents, Chalkias M with 2 documents and Arabatzis with 2 documents. The results 
also found that these 10 authors had published less than 5 articles, while a small number 
published partially relevant works, making a greater contribution to the development of 
knowledge on green innovation. The following is the distribution of authors on green 
innovation and the number of papers published. 

 

0 10 20 30 40 50 60 70

2019

2018

2020

2022

2021

19

19

41

50

63

Publication by Year



Nuryakin 
Green Innovation: Trend Research Using Bibliometric Analysis 

 

 

Jurnal Manajemen Bisnis, 2023 | 317 

 
 

Figure 3 Publication by Outhor 
 
Geographic distribution 
 
The data processing found the geographic distribution described in Figure 4, depicting the 
distribution of citations by country. Publications come from 10 different countries. The 
data analysis indicated greater interest in China and Pakistan, which contributed 109 and 
23 documents, respectively. Then followed by the United Kingdom and the United States 
were the next two countries, with 38 and 27 documents, followed by Malaysia and 
Indonesia, with 9 documents. In addition, Thailand and Saudi Arabia contributed 8 
documents each. Meanwhile, Brazil and Switzerland had few publications. The following 
are the publication developments based on geographical area coverage of green 
innovation. 

 

 
Figure 4 Linkage and Clustering of text data in a Green Innovation 
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Green Innovation theme clustering 
 
The image below explains green innovation in several visualizations related to the 
research theme. Furthermore, their review with VOSviewer revealed nine concept 
clusters, as seen in Figure 5. This finding suggests a concept derived from the cluster 
density view. Furthermore, each color code is used to see a list of concepts that stand out 
from each cluster. The aim is to identify as many themes as possible that have been 
frequently discussed in previous research and used in future research. The following 
figure shows that different colors distinguish the cluster density of each cluster. 
 

 
Figure 5 Theme Clustering 

 
Table 1 Themes Clustering in Green Innovation 

Cluster Items Total 

Cluster 1 (13 
Items) 

Commerce, Conservation of Natural, Corporate Strategy, Economic 
Development, Emission Control, Energy Efficiency, Environmental 
Economic, Environmental Policy, Environmental Protection, 
Environmental Regulations, Environmental Sustainability, 
Performance Assessment, Regulatory Framework 

 
 

2.6% 
 

Cluster 2 (10 
Items) 

Business, Economic Growth, Empirical Analysis, Environmental 
Regulation, Financial Performance, Industrial Development, 
Innovation, Manufacturing, Manufacturing Industry, Sustainable 
Development 

 
2% 

Cluster 3 (9 
Items) 

Environmental Technology, Green Development, Green Innovations, 
Green Manufacturing, Industrial Enterprise, Investments, Patents and 
Inventions, Research and Development, State-Owned Enterprise 

1.8% 

Cluster 4 (8 
Items) 

Competitive Advantage, Corporate Social Response, Environmental 
Performance, Green Economy, Green Entrepreneurship, Green 
Innovation, SMEs, Strategic Approach 

 
1.6% 

Cluster 5 (6 
Items) 

Eco-Innovation, Environmental Management, Green Supply Chain, 
Green Supply Chain Management, Supply Chain Management, 
Technological Development 

 
1.2% 
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The Table 1 explains green innovation in several visualizations related to the theme of this 
study. Then a review of the VOSviewer display reveals five clusters, as seen in the 
following figure. It demonstrates a concept derived from the cluster density view. 
Furthermore, each color code is used to see a list of concepts that stand out from each 
cluster. The aim is to identify as many themes as possible that have been frequently 
discussed in previous research and used in future research. Figure 5 shows that different 
colors distinguish the cluster density of each cluster. Some of these clusters can be 
explained in the Table 1. 

 
Overlay visualization of the green innovation theme 
 
Overlay visualization was done by analyzing metadata and then processing it with 
VOSviewer. The visualization step was carried out by loading the existing theme by looking 
at the node’s color with the theme’s appearance and the year of publication. Each color 
determines the growth trend of studies on green innovation. The Figure 6 explains topics 
related to green innovation, such as eco-innovation, SMEs, financial performance, green 
manufacturing, environmental technology, corporate social responsibility, and others 
that have yet to be widely discussed from 2018 to the end of 2021. Next are topics 
included in the scope of green innovation studied a lot between 2018 - 2021. Then from 
2020 to 2021, green innovation was widely studied in environmental, energy, 
observation, and emission issues. This visualization has made it easier for researchers to 
study green innovation studies by looking at portraits of studies every year, as shown in 
the following figure. 
 

 
 

Figure 6 Overlay visualization 
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Discussion 
 
This study aims to explore and analyze research trends in green innovation. A literature 
review was done through bibliometric analysis of green innovation by measuring research 
trends in the last five years. This study also aims to conduct a descriptive study of data 
and analysis on research trends and propose an agenda for further studies on green 
innovation. The literature review also helped to study green innovation and map research 
developments over the past five years. 
 
The results measured the development of green innovation studies by conducting a 
rigorous bibliometric analysis of selected articles between 2018 and 2022. The average 
trend showed an increase in publications in 2019 - 2021. Nineteen documents were 
published under green innovation in 2018 and 2019. In 2020 – 2021, scientific publications 
increased to 63 documents. Further analysis was carried out with a bibliometric study 
involving citation analysis, co-citation analysis, and co-occurrence of author keywords 
techniques. Then a citation analysis technique was performed to test the research 
questions. 
 
The geographical distribution of authors came from 10 different countries. China and 
Pakistan contributed 109 and 23 documents, respectively. The United Kingdom and the 
United States contributed 38 and 27 documents, while Malaysia and Indonesia had 9 
documents. Thailand and Saudi Arabia had 8 documents. The overlay visualization 
explained the growing trend of studies on green innovation topics such as eco-innovation, 
SMEs, financial performance, green manufacturing, environmental technology, corporate 
social responsibility, and others that have yet to be widely discussed from 2018 to the end 
of 2021.  
 
Those studies also contributed academically and managerially. The theoretical 
implications of this study provide several important arguments for contributions to the 
field of green innovation and also contribute to several studies, journals, and institutions 
that have established studies in this field. The findings align with Takalo and Tooranloo 
(2021), finding articles on green innovation with topics such as the benefits of 
implementing green innovation having the highest share. The articles are divided by study 
area, the industrial sector has more than one industry, and the largest share is the 
manufacturing industry. Similarly, Schiederig, Tietze, and Herstatt (2012) found the total 
number of green innovation publications to have sufficient research in this subject area 
(managing green innovation) and a need for more comprehensive literature reviews. 
 
 

Conclusion 
 
This study analysis from 154 documents on "Green innovation" which obtained through 
searching the Scopus database (www.scopus.com), from 2019 to 2021 which processed 
using the VOSviewer software. This study have described several conclusions. The first, 
the number of document publications increased significantly with details in 2019 to 2021 
from 19 documents to 63. Second, the list of 10 author names the top positions. From the 
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list of 10 countries that occupy the top position, while China is the country the maximum 
number of publications is 108 documents. 
 
This study also provides a practical contribution to practitioners regarding a detailed 
understanding of green innovation, which can assist organizations in gaining a 
comprehensive understanding of the concept before implementing it as an organizational 
strategy. That is, this research will assist managers in understanding green innovation as 
a strategy, helping organizations consider the concept part of a business strategy. This 
study has provided valuable opportunities to focus on studies only within the scope of 
green innovation. This study also has contribution to knowledge by considering 
suggestions for further research. 

 
This study makes practical and theoretical contributions to green innovation. Only a few 
studies have discussed green innovation with a literature review approach discussed in 
previous studies. This study took data from the scopus.com database. It needs a strong 
effort to understand green innovation in future studies. The research approach with 
literature review has provided valuable opportunities to focus on studies within the scope 
of green innovation research to contribute to knowledge by considering suggestions for 
further research. The results recommended the most productive researchers and 
geographical coverage in green innovation research. The findings will help practitioners 
who are interested in green innovation. Furthermore, efforts need to be made in 
collaboration with other researchers to generate, plan, and manage projects on research 
topics on green innovation. 
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