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Abstract The role which finance and related innovations
can play in promoting environmental sustainability, is a
recent area where research has started to emerge. The present
study aims to understand the research trends and emerging
research areas at the intersection of finance, innovation and
sustainability. The research is a quantitative investigation of
the intellectual framework of this field. It adopts a bibliomet-
ric analysis approach to a systematic literature review. Out of
1246 documents retrieved from Scopus database, 132 docu-
ments were selected for analysis after screening. Biblioshiny
package of R studio and VosViewer software were used to
conduct the analyses and visualizations. The results from co-
occurrence analysis revealed four major themes on which the
research is being conducted in the field, the first theme was
related to financial innovations and sustainability, the second
theme was on innovation, sustainability and financial perfor-
mance, the third theme was related to sustainable develop-
ment, green innovation and environmental regulations, while
the fourth theme presented a focus on financial development
and technological innovation. The recent research topics in
this field were green innovation, green finance and finan-
cial development. While the emerging topics were related
to sustainable finance, green bonds, and ESG. This review
is unique as it systematically and quantitatively reviews the
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intersection of three emerging, pertinent and closely related
areas of sustainability, innovation and finance. The study
puts forth research trends, research gaps and future research
directions for the field.
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1 Introduction

Businesses must continuously establish new strategies from
the moment they are founded in order to succeed, keep oper-
ating, and simultaneously develop and grow (Sonmez Cakir
and Adiguzel 2022). They must always be one step ahead
of their rivals since they operate in a highly competitive
environment. This scenario has demonstrated that innovation
is not a choice but a need for businesses. For a long time,
innovation has been essential to the success of businesses.
Companies who have successfully innovated throughout
history have often been acknowledged with success, rev-
enues, and marketing capabilities (Maier et al. 2020). Con-
sequently, continuous innovation is now essential for gaining
a competitive edge(Chesbrough 2012). However, innovation
when taken as a whole, is a crucial component that helps
businesses to endure, grow, and achieve success in the future
(Sonmez Cakir and Adiguzel 2022). Surprisingly, numerous
businesses were used to strategies and tactics that imposed
their rush for competitiveness while omitting essential envi-
ronmental concerns (Aboelmaged and Hashem 2019). Pres-
ently, academics, businesspeople, and policymakers have
been paying more and more attention to sustainable devel-
opment (SD) and this importance of innovations in green-
ing has been discussed as one of the major topics in the SD
discourse (Silvestre and Tircd, 2019). Moreover, innovations
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are essential components of sustainability implementation
since they continuously alter our external environment and
way of life and these components can be used by enterprises,
distribution networks, organizations, societies, geographies,
and nations (Silvestre 2015b). In reality, the finding pro-
vides evidence that innovation-centered strategies should be
used to address sustainability (Silvestre 2015a). The leap of
growth towards a more sustainable era, however, appears to
be infuriatingly sluggish in practise, and there are pressing
calls for more investments and creativities from institutions,
educational institutions, and policy makers to implement
innovative multidisciplinary approaches to address our cur-
rent and pressing sustainability challenges.

As per the formative explanation of sustainable develop-
ment by Brundland Commission’s (Keeble 1988) the social,
economic, and environmental aspects of sustainability are
interdependent. Considering the "triple bottom line," it is
suggested that when making corporate and policy decisions,
equal weight should be given to the financial, environmental,
and social components. Businesses are forced to operate in
a tough, intense, and simultaneously dynamic aggressive
environment and conditions due to the scenario caused by
globalisation and the global competitive climate. Businesses
sustainability performance is demonstrated by their capacity
to address the requirements of the stakeholders they contact
with and communicate with without running the danger of
alienating their prospective future stakeholders (Dyllick and
Hockerts 2002). Numerous research examining the connec-
tion between innovation and performance give innovation
a favorable evaluation, leading to increased organizational
performance. In this context, the present study intends to
conduct extensive review of the past studies conducted on
sustainability-innovation integration in the area of finance
and likely influence of application of innovation is enhanc-
ing the sustainable financial performance. To achieve this,
the methodology adopted by us is a performance analysis
and science mapping collectively known as bibliometric
analysis.

The current study contributes in three ways: First,
undertaking thorough examination of the past studies and
attempted to conduct an in-depth literature mapping and
suggesting probable research area where more work can be
undertaken. Second, this review study will add to the body of
academic literature on the key topics and understudied prob-
lems due to the paucity of research on innovation-sustain-
ability integration in finance. Third, A cluster analysis was
carried out to find structural trends in the innovation-sustain-
ability literature in varied disciplines. Using this approach,
the writers were able to identify recurrent patterns in the
literature, which also assisted them in formulating important
questions for more research. With this backdrop, the follow-
ing research questions are attempted to be answered with the
help of present study:
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1. What are the publication trends in the area of innovation
and sustainability in finance?

2. Who are the most influential articles, sources, authors,
affiliations and countries on innovation and sustainabil-
ity integration with finance?

3. What are the latest themes and trends in finance-related
innovation and sustainability assimilation?

4. What are the most promising areas of finance where both
innovation and sustainability can be applied?

To address sustainability issues, businesses, investors,
financial institutions, governments, and other parties have
been pushing sustainable finance and investment (SFI)
projects. The SF area has benefited by the development of
related studies by academics. Their research has mostly con-
centrated on evaluating the financial success of businesses
that are devoted to sustainability. The area of SF has a much
greater reach and encompasses a wider variety of partici-
pants beyond firms and investors; they need to be reflected
by the study, even if these studies have helped to expand the
field. In addition, SFI research has grown in a fragmented
way (Fabregat-Aibar et al. 2019), making it challenging to
define the field’s scope and distinguish it from conventional
finance and investment.

A review of the literature would help to overcome these
problems. So far, no one has made an attempt to do this, and
because of the growing importance of the scope of innova-
tion in every field, it is imperative to conduct this study.

1.1 Background on sustainable finance and innovation

At the nexus of finance and the SDGs, sustainable finance
has become a crucial idea. In 2020, the capital markets
raised more than $400 billion in fresh funding, of which
$357.5 billion came from sustainability bonds and $76.5
billion from green bonds (Refinitiv 2020; United Nations
2020). However, the concept of sustainable finance is broad
and embraces a wide range of sustainable means of achiev-
ing financial and investment objectives. The European Com-
mission (2021) defines sustainable finance as an evolving
process of considering environmental, social, and govern-
ance (ESG) factors in financial and investment decisions.
This definition, which is restricted to ESG elements, is,
nevertheless, rather specific. This necessitates the use of a
larger, all-encompassing definition of sustainability. In this
regard, Kumar et al. (2021) suggest that sustainable finance
should include all practices and elements that make finan-
cial systems sustainable and contribute to sustainability. This
definition complements the many objectives set by various
stakeholders, such as the SDGs of the United Nations and
the ESG of the European Commission.

On the other hand, according to Posner and Mangels-
dorf (2017), innovation is the idea of "creating new value"
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by either developing new technologies, processes, business
models, or institutions, or by repurposing already exist-
ing technologies and mechanisms. Early-stage grant-based
research, late-stage demonstration support, or assistance for
innovative business models have been the main focuses of
climate financing for innovation (e.g., the Global Innovation
Lab for Climate financing-The Lab 2020). The recent study
by Ren et al. (2023a) conducted a review study covering
the integration of sustainable finance and blockchain tech-
nology. The study helps to understand the mode, process,
and mechanism of their integration, this research provides
a multi-level and all-encompassing comprehensive biblio-
metric technique (Co-occurrence Analysis method, Natu-
ral Language Processing method, and Exploratory Factor
Analysis method).

Further, the remainder of the study is organized as fol-
lows: Sect. 2 presents the methodology adopted in the study,
Sect. 3 discusses the results obtained followed by Sect. 4
presents the concluding remarks and finally Sect. 5 discus-
sion implications of research and future research directions.

2 Data sources and methodology
We employ bibliometric analysis to comprehend the pattern,

perceptions, conceptual framework, and paradigm-shifting
findings in the area of "Innovation and sustainability in

finance". In general, as argued by Donthu et al. (2021a, b),
Mukherjee et al. (2021) bibliometric analysis is a recog-
nized scientific method for examining a literature corpus in
which statistical approach are used to examine scholarly data
(such as publication and citation statistics). The method is
a well-known technique for doing scientific research with
applicability in many fields, including business (Donthu
et al. 2021a, b; Kumar et al. 2021). There are numerous
ways to review the literature (Paul et al. 2021) but the bib-
liometric method is the most unbiased because it relies on
analytical techniques and a review protocol (Kumar et al.
2022). The other review methods, such as critical, either
lack review protocols or are constrained to subjective inter-
pretations because they lack objective analysis techniques
(e.g., thematic analysis) (Donthu et al. 2021a, b). The cur-
rent study specifically follows the Donthu et al. (2021a) four-
step bibliometric analysis process, which entails establishing
the goals and scope of the study, selecting the techniques
for analysis, gathering the data for analysis, conducting the
analysis, and summarizing the results as depicted in Fig. 1.

2.1 Goal and scope of the study

The goal of the current study is to provide insight into the
bibliometric and conceptual framework of the existing lit-
erature on the application of innovation and sustainability
in finance. The intellectual structure relates to the primary

AIM AND SCOPE OF STUDY

METHODOLOGY

RESEARCH OUTCOMES

A)l: ‘What are the publication trendsh /
the area of innovation and sustainability in
finance?

RQ2: Who are the most influential articles,
sources, authors, affiliations and countries
RQ4: What are the most promising areas
Q finance where both innovation ay K

on innovation and  sustainability
integration with finance?

RQ3: What are the latest themes and trends
in  finance-related  innovation and
sustainability assimilation?

Step 1: Search documents using
Scopus database.

Step 2: Downloaded documents
with 1452 articles.

Step 3: filtering of articles by and trends in finance-related
reviewing abstract and title.

Step 4: Removal of duplicates
and missing information.

\ ﬁ Understandings  on pub]icatio“

trends in the area of innovation and

sustainability in finance.

2. Insights on most influential articles
on innovation and sustainability
integration with finance.

3. Understanding of latest themes

innovation  and
assimilation.

4. Knowledge of most promising
areas of finance where both
innovation and sustainability can

/ \ be applied.

sustainability

}

Performance Analysis
Publication trends of 132 articles extracted
from Scopus database.

Exploring most influential authors, sources,
affiliation.

Understanding collaboration
amongst countries and authors.
Finding out most researched themes in the
area of innovation and sustainability in
finance.

network

Fig. 1 Research Framework and model

\

Science mapping
Conduct citation analysis and trends in
documents cites.
Conduct keyword co-occurrence analysis and
building thematic map for identifying
promising themes.
Conduct bibliographic coupling and cluster
analysis.
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issues and themes of research in the field under examina-
tion (Kumar et al. 2022), whereas the bibliometric structure
encompasses publishing productivity. Given the depth of
research in sustainability and finance and innovation and
finance, the study’s potential reach is rather broad.

2.2 Procedures for analysis

The study conducts the bibliometric analysis for mapping
the extensive literature on innovation and sustainability
pertaining to the area of finance. To unpack the key top-
ics and themes in the research field, the study, in specific,
undertakes a performance analysis using a wide selection of
bibliometric measures, including citations, cite score, impact
factor, publication count, and h-index, as well as keyword
co-occurrence analysis and bibliographic coupling.

2.3 Data for analysis

To locate the articles and the bibliometric and bibliographic
information related to them for analysis, 35 publications
based on innovation and sustainability and its application
in finance were examined to create a scientifically produced
search string. The essential search string exercise was com-
pleted using the framework of the scientific field that (Kumar
et al. 2022) had suggested. The data has been extracted in
the month of January 2023. The string yielded 2356 docu-
ments which were quite large in numbers. As recommended
by Ronda-Pupo (2017), the documents were further filtered
on the basis of English language, document type, keywords
and time frame. After doing proper filtering, the resultant
documents came out to be 1456. The brief characteristics of
the sample data is presented in Table 1. After going through
cursory overview, we came across some articles which were
not relevant for our study, as our research is strictly confined
to application of innovation and sustainability in the area of
finance. In accordance with the technique of Kumar et al.
(2022) the Scopus database was chosen for data collection,
and we carried out a "subject" search using a "search string"
that included the title, abstract, keywords, and author key-
words. The Scopus database was chosen since it is the largest
scientific database for papers based on peer-review (Donthu
et al. 2021a, b; Paul et al. 2021). Further, the authors use a
two-step process to choose the publications that are pertinent
to the study. First, all authors have gone through the initial
screening of the title and abstract of the all the outcome
articles. Documents which are specifically pertaining to
the application of innovation and sustainability in the area
of finance are selected for final analysis. The articles were
excluded at this step as they were not link the convergence
of innovation and sustainability in finance. Second, one of
the co-authors have removed the duplicates and missing
information data after the first step. The final number of
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Table 1 Main information about data

Timespan 2012:2022
Sources 85
Documents 132
Yearly Growth Rate (in %) 54.2
Document Average life 2.18
Average citations per document 11.27
References 9261
Document details

Keywords 289
Author’s Keywords 498
Authors

Authors 387
Authors of single-authored documents 19
Collaborating author(s)

Documents with sole author 19
Joint author per Document 3.08
Global co-authorships (in %) 32.06
Document Categories

Article 125
Review study 6

Source: author’s computations

Step 1: Searching Documents
Database: Scopus

(TITLE-ABS-KEY(financ*)
KEY (sustainab*)  AND
(innovation#))

AND  TITLE-ABS-
TITLE-ABS-KEY

Step 2: Identification of documents

Records identified through database search
n=1426

Step 3: Exclusion of duplicates and missing
data

Records after duplicates and
information exclusion n= 1420

missing

Step 4: Initial screening

screening oftitle and abstracts pertaining to
the area offinance for innovation and
sustainability integration n =132

Fig. 2 Selection criteria of documents. Source: author’s own concep-
tualization. Note: Records inclusion criteria: Language: English, Doc-
ument type: article and review, Year: 2012 to 2022, publication stage:
final, subject area: business, management and accounting, economics
and econometrics and social sciences

documents after the screening and exclusion came out to be
132. Hence, we conducted our analysis on 132 set of docu-
ments. The complete selection process of the documents is
presented in Fig. 2.
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3 Results

The analysis of the present study is conducted in two folds:
first, the performance analysis has been done to have an
insight about the trends in publications and influential analy-
sis in the area of innovation and sustainability integration
with finance. Influential analysis reveals the most prolific
authors who have worked in the area based on the total cita-
tions garnered, h-index, average citations. Moreover, the
analysis also includes most influential sources and affilia-
tions published the study in this area. Consequently, analysis
also revealed the collaboration network in terms of countries
and authors. The detailed performance analysis has been
discussed below:

3.1 Performance analysis: trends in Innovation,
Sustainability & Finance Research

To answer RQ1- What are the publication trends in the area
of innovation and sustainability in finance- the study looks
at the overall number of publications in the area by year.
Scopus database is from where the bibliometric informa-
tion used in the analysis was gathered. Bibliometric data
is a type of big data that includes details on scientific pub-
lications, like Information on publications (such the title,
abstract, keywords, and year) and citations (like the author,
the document, and the number of journal citations) (Donthu
et al. 2021a, b).

Figure 3 displays the quantity of articles on innovation
and sustainability integration for finance. The fact that all
studies in this area are specifically produced between 2013
and 2020, with the majority coming between 2020 and 2022,
which illustrates the fact that it is an emerging field of study
that has only lately begun to gain popularity. In fact, inno-
vation and sustainability are two defining concepts in the

N N
() S O o O

Number of publications
— N g B

1 0 0 0

oS O
(9}

area of business and management. The concepts like sus-
tainable innovation, eco-innovation, green innovation and
its integration with various disciplines for instance finance
have gained much popularity since 2017 after the 2015 Paris
agreement when economies have started joining hands to
together to take a pledge for contributing towards carbon
neutrality. As the United Nations Development Program
(UNDP) supported the financial sustainability process of
capital markets and introduced the financial category law of
sustainable development goal (Nedopil Wang et al. 2022)
and future researchers will concentrate more on the subject
of fusing new technology with sustainable development as
the concept of "green finance" gains more prominence (Ren
et al. 2023b). Since initial research studies concentrated on
each concept separately, it is not unexpected that study on
their integration just reached academia in 2018. This indi-
cates that the integration of innovation and sustainability is
truly crucial for every discipline.

3.2 Most influential articles

To answer RQ2-i.e., what are the most influential articles
on innovation and sustainability integration with finance?
For the 132 articles under consideration, the study uses the
citation network to conduct a performance analysis. There
are a handful of indicators to gauge a publication’s impact,
but the most prominent one is citations (Ding and Cronin
2011), which gauge a publication’s impact by counting how
often it is referenced in other publications (Donthu et al.
2021a, b). Moreover, Tables 2, 3, 4 and 5 presents the top
10 globally cited documents and locally cited documents
respectively. Biblioshiny package from R and VOSviewer
have been used to examine the most cited documents and
citation network. The citation network of publications is
represented in Fig. 4. As per Table 2, which list out the top

76

7 PR
24 I
ceeedmmEp ettt - ........ .

2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022

Years

Fig. 3 Trends in Innovation, sustainability & finance research. Source: author’s computation
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Table 2 Top 10 globally cited documents

Rank References Title Journal TC
1 Aguilera-Caracuel and Green Innovation and Financial Performance: An Organization & Environment 242
Ortiz-de-Mandojana Institutional Approach
(2013)

2 Ahmad et al. 2021 Modelling the dynamic linkages between eco-innova-  Sustainable Cities and Society 151
tion, urbanization, economic growth and ecological
footprints for G7 countries: Does financial globaliza-
tion matter?

3 Falcone (2020) Environmental regulation and green investments: the  International Journal of Green Economics 60
role of green finance

4 Tseng et al. (2019b) Improving the benefits and costs on sustainable supply International Journal of Production Economics 58
chain finance under uncertainty

5 Tolliver et al. (2021) Green Innovation and Finance in Asia Asian Economic Policy Review 54

Xiang et al. (2020) Confession or justification: The effects of environmen- Corporate Social Responsibility and Environ- 42

tal disclosure on corporate green innovation in China ~ mental Management

7 Wang et al. (2022) Green credit policy, government behavior and green Journal of Cleaner Production 40
innovation quality of enterprises

8 Zhang and Vigne (2021) How does innovation efficiency contribute to green Journal of Cleaner Production 39
productivity? A financial constraint perspective

9 Aaron and Bjorn (2021)  Understanding the Role of Green Bonds in advancing  Journal of Sustainable Finance & Investment 39
Sustainability

10 Vercelli (2013) Financialization in a Long-Run Perspective International Journal of Political Economy 37

Source: author’s estimation

TC, total citations

10 globally cited documents, the work conducted by Agu-
ilera-Caracuel and Ortiz-de-Mandojana (2013) on “Green
Innovation and Financial Performance: An Institutional
Approach” has received maximum citations (242) followed
by Ahmad et al. (2021) on “Modelling the dynamic linkages
between eco-innovation, urbanization, economic growth and
ecological footprints for G7 countries: Does financial glo-
balization matter?” and Falcone (2020) on “Environmental
regulation and green investments: the role of green finance”
has received 151 and 60 citations respectively.
Aguilera-Caracuel and Ortiz-de-Mandojana (2013)
attempted to investigate the probable relationship between
green innovation and financial performance. Authors found
that green innovative firms are located in contexts with
stricter environmental regulations and higher environmen-
tal normative levels. This is done using an institutional
approach and a sample of 88 green innovative firms and 70
matched pairs (green innovative and non-green innovative
firms). Moreover, authors observed that green innovative
enterprises do not show increased financial performance
when compared to non-green innovative firms. We discover
that, when focused on green innovative enterprises, the
level of green innovation is correlated favourably with firm
profitability. Ahmad et al. (2021) in their study intends to
examine how the ecological footprints of the G7 countries
have changed as a result of financial globalisation, urbani-
sation, eco-innovation, and economic growth. The overall
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results demonstrate that urbanisation promotes environmen-
tal deterioration by increasing ecological footprints, while
financial globalisation and eco-innovation lower ecological
footprints. Additionally, it is discovered that the relation-
ship between ecological footprints and economic growth is
inverted U-shaped. Falcone (2020) in their study compre-
hensively discussed how green investments is affected by
regulatory environment.

Further, Tables 3, 4 and 5 lists the top 10 locally cited
documents. The study conducted by Tolliver et al. (2021)
titled “Green Innovation and Finance in Asia” received
maximum local citations 4 followed by Aguilera-Caracuel
and Ortiz-de-Mandojana (2013) titled “Green Innovation
and Financial Performance: An Institutional Approach”
and Menne et al. (2022) titled “Optimizing the Financial
Performance of SMEs Based on Sharia Economy: Per-
spective of Economic Business Sustainability and Open
Innovation” who gained 4 and 2 citations respectively.
Tolliver et al. (2021) in their article shed light on integra-
tion of green innovation in finance. Authors examined
the status of green innovation and finance as measures
sustainable economic growth in emerging economies of
Asia. To perform this, the study contrasts current trends
in China, Japan, South Korea, and India, and it also gives
an overview of developments at the national and corpo-
rate levels. In particular, green patent registration patterns
are considered to be essential parts of green technologies
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Table 3 Top 10 locally cited documents

Rank References Title Journal Local
Cita-
tions

Tolliver et al. (2021) Green Innovation and Finance in Asia Asian Economic Policy Review 4

2 Aguilera-Caracuel and Green Innovation and Financial Performance: Organization & Environment 4

Ortiz-de-Mandojana An Institutional Approach
(2013)
3 Menne et al. (2022) Optimizing the Financial Performance of SMEs  Journal of Open Innovation: Technology, Market 2
Based on Sharia Economy: Perspective of and Complexity
Economic Business Sustainability and Open
Innovation
4 Xiang et al. (2022) Who is financing corporate green innovation? International Review of Economics & Finance 2
5 Moro-Visconti et al. (2020) Sustainability in FinTechs: An Explanation Sustainability 2
through Business Model Scalability and Mar-
ket Valuation
6 Xiang et al. (2020) Confession or justification: The effects of Corporate Social Responsibility and Environ- 2
environmental disclosure on corporate green mental Management
innovation in China

7 Przychodzen et al. (2020)  First-mover advantages in green innovation— Corporate Social Responsibility & Environmen- 2
Opportunities and threats for financial perfor- tal Management
mance: A longitudinal analysis

8 Shin and Choi (2019) Feasibility of the Fintech Industry as an Inno- Sustainability 2
vation Platform for Sustainable Economic
Growth in Korea

9 Messabia et al. (2022) Managing restaurants during the COVID-19 Journal of Innovation & Knowledge 1

crisis: Innovating to survive and prosper

10 Huang et al. (2022) Impacts of green finance on green innovation: A Journal of Cleaner Production 1

spatial and nonlinear perspective

Source: author’s estimation

Table 4 Most relevant sources

Journals Publisher ABDC Rank- NP h-index

ing

Sustainability (Switzerland) MDPI - 14

Journal of Cleaner Production Elsevier A 10

Economic Research-Ekonomska Istrazivanja Taylor & Francis - 7

Corporate Social Responsibility and Environmental Management Wiley-Blackwell C 5

Sustainable Development Wiley-Blackwell C 5

Journal of Sustainable Finance and Investment Taylor & Francis - 4

Journal of Open Innovation: Technology, Market, And Complexity MDPI - 3

Economic Analysis and Policy Elsevier B 2

Economies MDPI C 2

IEEE Transactions on Engineering Management Institute of Electrical and A 2

Electronics Engineers

Sources: authors estimation

that influence sustainable development. In order to shed
light on the factors influencing many green innovations
that promote sustainable growth, environmental, social,
and governance (ESG) disclosure at the firm level is also
examined, in addition to the extremely prevalent green

bond and green foreign direct investment (FDI) finance
pathways. Menne et al. (2022) in their study assessed
the impact of open innovation on SME based on Shariah
economy. In order to better understand the financial per-
formance of SMEs from a sharia economic perspective,

@ Springer
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Table 5 Top 10 locally cited
sources

Journal h_index TC NP
Sustainability (Switzerland) 6 124 14
Journal of Cleaner Production 5 116 10
Corporate Social Responsibility and Environmental Management 4 93 5
Journal of Sustainable Finance and Investment 3 56 4
Journal of Innovation and Knowledge 2 17 2
Journal of Open Innovation: Technology, Market, And Complexity 2 14 3
Sustainable Development 2 32 5
Technological Forecasting and Social Change 2 14 2
Asian Economic Policy Review 1 54 1
Asian International Studies Review 1 1 1

Source: author’s estimation

TC, total citations; NP, number of publications; /_index data for the journal has been extracted from the

journal website

sharif @(2022)
toIIive@(2021)

maltais a. (2021) e Xiang ¥:(2022)

f«g VOSviewer

Xiang %,(2020)

e agyjilera-caracuel . (2013)

rodriguez-gonzalez r.m. (2022)

przychodzep w. (2020)

rustiarinin.w. (2022)

Fig. 4 Citation network for publications in area of innovation and sustainability in finance. Source: author’s estimation

this study scrutinized how using sharia fintech affects
their ability to perform financially and sustain their oper-
ations. It will also strengthen their human resource capac-
ity, business diversification, productivity, and product
marketing. The study’s findings demonstrate that human
resource capability and company diversity have a 41.8
percent impact on the financial success of SMEs.

Further, Fig. 4 presents the Citation network for publi-
cations in area of innovation and sustainability in finance.
The network clearly indicates that study by Aguilera-Car-
acuel and Ortiz-de-Mandojana (2013) has garnered maxi-
mum number of citations follwed by Tolliver et al. (2021).
Both the studies have been conducted on green innovation
and financial performance wherby former have stressed
out in Asian region. The highest citations indicates the
relevance and significance of the theme.

@ Springer

3.2.1 Top cited documents

The top cited articles based on global and local citations are
presented in Tables 2, 3, 4 and 5 respectively. The number of
times an article is cited by other papers in the field of finance
sustainable finance and innovation research is known as a
local citation. The number of times an article, maybe outside
the field of sustainable finance and innovation in finance, is
cited by papers in that field is referred to as the global cita-
tion rate. Among the top cited are Aguilera-Caracuel and
Ortiz-de-Mandojana (2013) and Ahmad et al. (2021) with
242 and 151 global citations. Further, Tolliver et al. (2021)
and Aguilera-Caracuel and Ortiz-de-Mandojana (2013) gar-
nered maximum local citations 4.

Study by Aguilera-Caracuel and Ortiz-de-Mando-
jana (2013) focused on green innovation and financial
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performance focusing on institutional approach. Author(s)
find that green innovative firms are in contexts with
stricter environmental regulations and higher environ-
mental normative levels, using an institutional approach
and a sample of 88 green innovative firms and 70 matched
pairs (green innovative and non-green innovative firms).
In contrary, however, that green innovative enterprises do
not show greater financial success when compared to non-
green innovative firms. Ahmed et al. (2021) in their study
intends to examine how the ecological footprints of the
G7 nations have changed as a result of financial globalisa-
tion, urbanisation, eco-innovation, and economic growth.
To determine the environmental effects of these factors,
recent econometric techniques that are resilient to han-
dling cross-sectionally dependent panel datasets are used
with yearly frequency data ranging from 1980 to 2016.
The overall results demonstrate that urbanisation promotes
environmental deterioration by increasing ecological foot-
prints, whereas financial globalisation and eco-innovation
minimise ecological footprints.
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3.3 Most relevant sources

This section (Table 2) covers the sources that published
studies concerning innovation and sustainability in inte-
gration in finance. It becomes crucial to look at the jour-
nals of the researcher’s area of interest when conducting a
literature review (Saini et al. 2022). Figure 5 presents the
most relevant journals who published in the area of inno-
vation and sustainability in finance. This area is crucial
for tracking and assessing how publications from different
journals are distributed. Sustainability from MDPI is the
most popular journal with total production of 14 docu-
ments in this domain, followed by Journal of cleaner of
production (Elsevier) with 10 documents and Economic
Research-Ekonomska Istrazivanja (Taylor & Francis) with
7 documents.

3.4 Most influential authors

To answer third part of RQ3: Who are the most influen-
tial articles, sources, authors, affiliations and countries
on innovation and sustainability integration with finance,
the visualization from VOSviewer concerning author col-
laboration has been executed. By identifying cooperation
characteristics with the subject area and the degree of their
link, this graphic showed a network of author collabora-
tion. Of the 13,637 authors, 31 meet the threshold with
minimum citations kept at 4, only 813 authors found some
association. Different colors red, green, blue, purple, yel-
low, sky blue and orange presents different clusters. In
terms of total citations, Khan, Z from Higher Colleges
of Technology, United Arab Emirates is at the top with
TC 153 followed by Liu, C from Economics and Manage-
ment School, Wuhan University, China and Xiang Z from
Economics and Management School, Wuhan University,
China. As per the network diagram, there are seven clus-
ters on which author’s work can be segregated (Fig. 6).

3
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3.5 Most relevant countries and affiliation

To answer the fourth part of RQ3: Who are the most influ-
ential articles, sources, authors, affiliations and countries
on innovation and sustainability integration with finance,
the performance analysis on the basis numerous indicators
have been carried out. This includes a country-based co-
authorship study, the visualizing network for which is shown
in Fig. 6. The geographical map of nations that publish stud-
ies on innovation and sustainability integration in the area
of finance is also shown in Fig. 7. Map clearly indicates that
China tops the chart with maximum number of publications
(114), followed by Indonesia 29, Pakistan 21, United king-
dom 17 and Netherlands 15. Detailed figure about the coun-
tries production in the area is shown in Table 6 presents the
publications on the basis of affiliation while Table 7 presents
the country wise publication. Additionally, Fig. 8a and b
presents the country collaboration network executed with the
help of Biblioshiny. This map illustrates the concentration
of collaborative research on innovation and sustainability
integration in the field of finance. Wuhan University, China
is the highest producer of the research in this area (Fig. 9).

Further, to answer the last part of RQ3, affiliation analysis
has been conducted to explore the most productive/ prolific
institutions who are publishing studies in the area of inno-
vation and sustainability in the area of finance. Figure 10
presents the distribution of studies amongst the publishing
institutions worldwide. It is clear from the result that Wuhan
University has produced maximum publications (15) which
is based in China, followed by Stockholm Environment
Institute and University Borsowa with 6 and 5 publications
respectively (Table 7).

3.6 Co-word analysis

To answer the RQ4- What are the latest themes and trends in
finance-related innovation and sustainability assimilation?

Siegen

Uniegsates

ntedgingdom

theffands ¥ ‘ ‘
netheflands p iy

the study performs keyword co-occurrence analysis of author
keywords listed in the 132 articles in the review dataset. The
keywords that authors specify in an article, signify the con-
textual breadth of that publication, and their co-occurrence
reflects the subject trends dominant in the study field (Kumar
et al. 2022). Most frequently occurred keywords, cumulative
occurrences are listed in Table 8, which clearly indicates that
green innovation is frequently occurred keyword. The word
cloud and cumulative occurences are presented in, Figs. 10
and 11 respectively.

The top 20 keywords based on their occurrence are pre-
sented in Table 10. Green innovation is the most prominent
keyword in the list with 20 occurrences, followed by innova-
tion (18), sustainable development (18), sustainability (15),
financial performance (12), financial development (9), green
finance (9) and eco-innovation (7).

The Fig. 10 depicts cumulative occurrence of author’s
keywords, which is an indicator of progression of themes
over time or word dynamics. It can be observed that the
studies on sustainable finance and innovation were exist-
ing but very few, however, it is after 2016 that the interest
in these areas started picking up. This is the time around
which an emphasis on sustainability in businesses started
gaining traction owing to the emphasis on sustainability and
innovation by United Nations, as they put forth sustainable
development goals or SDGs in 2015 (Sustainable Devel-
opment Goals | United Nations Development Programme,
n.d.). This increasing trend in such research gained further
traction in 2019 and beyond, which is the time when the
world was battling with Covid-19 pandemic when busi-
nesses and researchers were showing interest in areas such
as innovation and sustainability to combat the crisis. Themes
such as Green innovation and Green finance have been
observed to be some of the most recent research themes,
while terms such as Eco-innovation, financial innovation,
and financial development are some of the other recent
themes with increasing research interest in the field. Themes

indggesia

W pakten

. United argh emiraes
Sla

Fig. 7 Co-authorship network for countries/ Country collaboration map. Source: author’s estimation
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(b)

Fig. 8 Countries publishing in the area of innovation and sustainability in finance. Source: author’s estimation

of sustainability and sustainable development have seen a
continuous rise in research interest in this field.

The co-word network analysis based on author’s key-
words, revealed six clusters or themes on which the research
is being conducted. The six themes were as follows- cluster

1: Green innovation and finance for sustainable develop-
ment, cluster 2: Innovation and sustainability in finance,
cluster 3: financial performance, environmental policy and
sustainability, cluster 4: financial development, technologi-
cal innovations and sustainability, followed by cluster 5:

@ Springer
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Table 6 Author details with total citations and documents

Author name Affiliation h_index TC NP
Johl SK Universiti Teknologi PETRONAS, Malaysia 2 25 2
Khan Z Higher Colleges of Technology, United Arab Emirates 2 153 2
LiuC Economics and Management School, Wuhan University, China 2 78 2
Sun'Y Institute of Economics and Finance, Nanjing Audit University, China 2 7 3
Xiang X Economics and Management School, Wuhan University, China 2 78 2
Yang M Economics and Management School, Wuhan University, China 2 78 2
Zhang D School of Economics, Capital University of Economics and Business, PR China 2 52 2
Zhao X School of Economics and Business Administration, Central China Normal University, China 2 45 2
Abbas S Graduate School of Economics and Management, Ural Federal University, Russia 1 10 1
Abdullah R Universiti Islam Sultan Sharif Ali, Bandar Seri Begawan, Brunei Darussalam 1 21 1
Source: author’s estimation
TC, total citations; NP, number of documents produced
Tabl.e 7. Country-wise Region Number of Table 8 Most frequently occurred keywords
publication Publi
“ublica- Author’s keywords Occurrences
tions
Green innovation 20
CHINA 116 .
INDONESIA 29 Innovation 18
Sustainable development 18
PAKISTAN 21 S
Sustainability 15
UK 17 . .
Financial performance 12
NETHERLANDS 15 . .
Financial development 9
SPAIN 13
Green finance 9
ITALY 11 . .
Eco-innovation 7
SOUTH KOREA 11 . o .
INDIA 10 Financial innovation 7
Sustainable finance 7
USA 10 . .
Environmental regulation 5
Green bonds 5
Technological innovation 5
sustainable finance and green bonds, and cluster 6: financial ~ Climate change 4
globalization and ecological footprint. Environmental policy 4
Environmental sustainability 4
3.6.1 Strategic map based on authors’ keywords Sustainable innovation 4
Crowdfunding 3
A strategic map as depicted in the following Fig. 12, can  Ecological footprint 3

be used to examine how a study field has changed over
time (Cobo et al. 2011). The quadrant 1 in the map repre-
sents motor themes, which depict themes which have been
researched well and are central to the field under study. The
primary themes under quadrant 1 related to the theme of
innovation and climate change and includes topics such as
financial innovation, technological innovation and climate
change. The other theme which lies at the intersection of
quadrant 1 and quadrant 2 include topics such as sustain-
able development, sustainable innovation and financial con-
straints. The second quadrant represents niche themes or iso-
lated themes, on which research is being conducted. These
topics are well connected with each other but are not well
connected with other themes in the field. Such niche themes

@ Springer

include aspects such as covid-19, big data, and policy in
relation to finance, innovation and sustainability issues. The
third quadrant represents basic or traversal themes, in which
the research on topics within themes are well connected with
each other, however, are not well connected externally. The
themes in this quadrant were primarily related to green inno-
vation, financial performance and environmental regulation.
Other major theme was related to financial development,
economic growth and environmental sustainability. The last
or the fourth quadrant, holds much significance as it depicts
emerging or declining themes. It can be used to predict the
future direction of the research in the field. This quadrant
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Fig. 10 Cumulative occurrence

includes themes related to sustainable finance, green bonds
and ESGs. Research is gaining momentum in these areas and
can be further examined and strengthened. Other topics in
the cluster which lies at the intersection of quadrant 3 and 4,
include areas such as innovation, sustainability and financing
aspects such as crowdfunding.

The topic dendrogram based on author’s keywords, reveal
two major themes on which the research is being conducted.

FINANCIAL DEVELOPMENT

2018
2019
2020
2021
2022

~
—
o
~

Year

FINANCIAL INNOVATION

FINANCIAL PERFORMANCE

INNOVATION

SUSTAINABILITY

SUSTAINABLE DEVELOPMENT

The first theme as depicted in red color in Fig. 13 reveal
topics or keywords more related to environmental concerns
such as carbon emissions, together with innovation and
finance. The second major theme which can be further seg-
regated in sub-clusters, include topics related to different
aspects of finance such as financial resources, investment,
green credits, financial systems etc., financial develop-
ment, and economic growth together with aspects such as
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Fig. 11 Word dynamics

innovation, technology adoption, sustainability, sustainable
development, green innovation, eco innovation, environmen-
tal technology, green technology, and patents and inventions
to name a few (Fig. 13).

3.7 Co-citations analysis

Co-citation analysis is a science mapping technique that
assumes that publications that are frequently referenced
together have comparable subject content. The analysis can
be used to show how a study field is conceptualized. When
two publications appear together in the reference list of
another publication, they are linked in a co-citation network
and business scholars can advantage from co-citation analy-
sis by learning about theme clusters in addition to locating
the most important publications (Donthu et al. 2021a, b).
The listed papers serve as the foundation for these thematic
groups. The co-citation network diagram of authors is pre-
sented in Fig. 14. Of 13,637 authors, 31 meet the threshold
with minimum citation kept at 4, total authors connected
came out to be 813. In all 6 clusters have been identified
depicted by different colors. Further, the co-citation network
diagram of sources is presented in Fig. 15. Of 3948 sources,
41 meet the threshold with minimum citations kept at 4,
number of sources came out to be 339. In all 6 clusters have
been identified depicted by different colors.

3.8 Bibliographic coupling
An approach for science mapping known as bibliographic

coupling works under the premise that two publications with
comparable references also have similar content (Kessler

@ Springer

1963). Bibliographic coupling is appropriate for business
researchers who want to learn about a variety of topics and
their most recent developments (Donthu et al. 2021a, b).
This analysis focuses on classifying articles into thematic
clusters groups with similar references, and it performs bet-
ter when applied to a certain time period (Zupic and Cater
2015). Here, the thematic clusters are formed based on the
publications cited. Consequently, Bibliographic coupling
can increase visibility for specialist and contemporary arti-
cles (Donthu et al. 2021a, b).

Henceforth, to answer the RQ 3- What are the latest
themes and trends in finance-related innovation and sus-
tainability assimilation, bibliographic coupling and cluster
analysis is done for 132 articles. Four primary thematic clus-
ters are formed as a result of the application of bibliographic
coupling to the review dataset. The bibliographic coupling
map in Fig. 16 displays the topic clusters, highlighting each
cluster in a different hue. Cluster 1 is presented by red colour
followed by cluster 2 by green, cluster 3 blue and cluster 4
yellow.

3.9 Cluster Analysis

3.9.1 Cluster 1: Sustainable innovation and financial
performance

The top 10 cited documents in cluster 1 are presented in
Table 9 below. This cluster discusses the effect of sustaina-
bility-innovation integration on the financial performance of
the organizations. The concepts namely sustainable supply
chain finance, green innovation, management accounting
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Table 9 Cluster-1: Top 10 documents in cluster 1: Sustainable innovation and financial performance

S.no References Title TC

1 Aguilera-Caracuel and Ortiz- Green Innovation and Financial Performance: An Institutional Approach 242
de-Mandojana (2013)

Tseng et al. (2019a) Improving the benefits and costs on sustainable supply chain finance under uncertainty 58

3 Przychodzen et al. (2020)
A longitudinal analysis

4 Niemann et al. (2020)

First-mover advantages in green innovation—Opportunities and threats for financial performance: 34

The interplay of corporate entrepreneurship, environmental orientation, and performance in clean- 24

tech firms—A double-edged sword

5 Forcadell et al. (2019) The influence of innovation on corporate sustainability in the international banking industry 22
Ali et al. (2020) Does big data analytics enhance sustainability and financial performance? The case of ASEAN 21
banks
7 Erkmen et al. (2020) The role of innovative climate in the relationship between sustainable IT capability and firm 13
performance
8 Alonso-Martinez et al. (2019) The influence of financial performance on corporate social innovation 10
Yongabo and Goransson (2022) Constructing the national innovation system in Rwanda: efforts and challenges 6

Source: author’s estimation

information system, big data analytics has been highlighted
in this cluster.

Aguilera-Caracuel and Ortiz-de-Mandojana (2013) in
their study discusses varied dimension of green innova-
tion vis-a-vis energy efficient, waster recycling and pollu-
tion reduction. Authors in their study examined the poten-
tial effect of green innovation on financial performance of
innovative and non-innovative firms. Moreover, Tseng et al.
(2019a) developed a fuzzy interpretive model to analyse cost
and benefits of sustainable supply chain finance in textile
industry. After applying the model, authors concluded that
most critical factors determining the performance are attrib-
uted to financial attributes and value innovation.

Although, the nexus between green innovation and finan-
cial performance is actively studied. But, then the concrete

benefits is sparsely present in the academic literature. Przy-
chodzen et al. (2020) explored the probable effect on the
financial performance of Standard & Poor’s 500 organiza-
tions over the long period. Besides, Forcadell et al. (2019)
examined the influence of innovation sustainability in bank-
ing industry.

3.9.2 Cluster 2: Green innovation and regulations

The top 10 cited documents in cluster 2 is presented in
Table 10. The documents in cluster 3 emphasises on regula-
tory aspects of green innovation in finance. Study conducted
by Falcone (2020) discussed the environmental regulation
in green investments. The purpose of this study is to better
organise the scant existing literature on the linkages between

Table 10 Cluster 2: Top 10 documents published in cluster 2- Green innovation and regulations

Sr. No References Title TC
1 Falcone (2020) Environmental regulation and green investments: The role of green finance 60
2 Tolliver et al. (2021) Green Innovation and Finance in Asia 54
3 Wang et al Green credit policy, government behavior and green innovation quality of enterprises 40
4 Polzin et al. (2017) A diverse and resilient financial system for investments in the energy transition 30
5 Rustiarini et al. (2022) Does Green Innovation Improve SME Performance? 24
6 Gonzélez-Ruiz et al. (2018) Financial eco-innovation as a mechanism for fostering the development of sustainable infrastructure 21
systems
7 Huang et al Impacts of green finance on green innovation: A spatial and nonlinear perspective 15
8 Yaoteng and Xin (2022) Research on green innovation countermeasures of supporting the circular economy to green finance 14
under big data
9 Tarkhanova (2018) Innovations and sustainability in the financial and banking sectors 10
10 Gonzalez-Ruiz et al. (2018) Financial eco-innovation as a mechanism for fostering the development of sustainable infrastructure 9
systems

Source: author’s estimation

TC, total citations
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Fig. 15 Co-citation network diagram of sources. Source: author’s estimation. Note: of 3948 sources, 41 meet the threshold with minimum cita-

tions kept at 4, number of sources came out to be 339

the financial system and business commitment to environ-
mental goals. Further, Tolliver et al. (2021) assessed the
literature on green innovation and finance as measures of
advancements towards sustainable economic growth in sig-
nificant economies across Asia. In addition to comparing
current patterns in China, Japan, South Korea, and India, this

article provides an outline of recent changes at the national
and corporate levels. In particular, green patent registration
trends are considered to be essential parts of green tech-
nologies that influence sustainable development. Along
with the growingly popular green bond and green foreign
direct investment (FDI) finance mechanisms, firm-level
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Fig. 16 Bibliographic coupling map of thematic clusters. Source:
author’s estimation. Note: Of 131 documents, 131 meet the threshold
keeping minimum citations at 4, the documents came out 58. Four

environmental, social, and governance (ESG) transparency
is also examined in order to shed light on the inputs driv-
ing many green innovations that are supportive of sustain-
able growth. Rustiarini et al. (2022) in their study tried to
identified determinants and implications when applying
green innovation in SMEs. As a mediator in the relation-
ship between intellectual capital, sustainability performance,
and financial performance, green innovation was also exam-
ined in this study. This study demonstrated how intellectual
capital improved financial performance, SME sustainability,
and green innovation. The relationship between intellectual
capital, sustainability performance, and financial success
was also thought to be mediated through green innovation.
Thus, the adoption of green innovation allows SMEs to
realize their economic benefits while simultaneously direct-
ing businesspeople to fulfil their social and environmental
obligations.

3.9.3 Cluster 3: Green financing and productivity

Top 10 cited documents in cluster 3 is presented in Table 11.
The documents in cluster 3 focusses more on contribution
of innovation in financial sector towards mitigating climate
related risk. Studies in this cluster studied the nexus between
green financial innovation and carbon neutrality. Moreover,
studies also stressed on the probable relationship between
green finance and climate risk mitigation. Zhang and Vigne
(2021) in their study uses green total factor productivity to
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clusters formed with colour red (cluster 1), green (cluster 2), blue
(cluster 3) and yellow (cluster 4)

measure the economic and environmental efficiency and
found that innovation efficiency has a positive impact on
total productivity. Further, Zhang et al. (2022) examined
the role of green finance for mitigating the climate change
repercussions. In this work, authors used a quantile regres-
sion model to quantify the effect of green finance and digital
finance on ecological sustainability using data from the G-20
economies from 2008 to 2018. According to the findings
of the panel quantile regression, Carbon dioxide emissions
are decreased by investments in green finance, renewable
energy, and technical innovation, whereas they are increased
by factors like economic development, energy consumption,
trade, and foreign direct investment. This report makes sev-
eral recommendations for how policymakers may advance
digital finance, boost the influence of green finance, and
establish a market for carbon pricing to support sustainable
development. The role and institutional framework of cli-
mate finance are discussed in the article by Ryan Hogarth
(2012) from the standpoint of innovation systems. It looks
at the obstacles that prohibit emerging economies from
converting to low-carbon and climate-resilient economies
as well as the solutions required to get over those obsta-
cles. It concludes that the absence of incentives is not nearly
as ubiquitous as the obstacles to innovation and economic
development. further, this study makes an argument regard-
ing the institutional framework of climate finance that it
should go through national funding organisations and that
the United Nations Framework Convention on Climate
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Table 11 Top 10 documents in cluster 3- Innovation and climate change

Sr. No References Title TC
1 Zhang and Vigne (2021) How does innovation efficiency contribute to green productivity? A financial constraint perspective 39
2 Sharif et al Nexus between green technology innovation, green financing, and CO2 emissions in the G7 countries: 19
The moderating role of social globalisation
3 Zhang et al. (2022) Does green finance counteract the climate change mitigation: Asymmetric effect of renewable energy 13
investment and R&D
4 Liu et al. (2022) Technological changes, financial development and ecological consequences: A comparative study of 12
developed and developing economies
Ryan Hogarth (2012) The role of climate finance in innovation systems 10
Saha et al. (2022) Green financing of eco-innovations: is the gender inclusivity taken care of? 10
7 Anser et al. (2021) Relationship of environment with technological innovation, carbon pricing, renewable energy, and 9
global food production
8 Ramzan et al. Do green innovation and financial globalization contribute to the ecological sustainability and energy 9
transition in the United Kingdom? Policy insights from a bootstrap rolling window approach
9 Abid et al. Financial development and green innovation, the ultimate solutions to an environmentally sustainable 9
society: Evidence from leading economies
10 Bhutta et al. (2022) Impact of Green Energy Production, Green Innovation, Financial Development on Environment Qual- 8

ity: A Role of Country Governance in Pakistan

Change should adopt crediting mechanisms for sectoral no-
lose targets or nationally appropriate mitigation actions.

3.9.4 Cluster 4: Financing and green innovations

The documents in cluster 4: financing and green innova-
tions are listed in below table 12. This cluster consists of
documents focusing on financing patterns and constraints
for green and sustainable innovations. Study conducted by
Xiang et al. (2020) looks into their environmental disclosure

Table 12 Top 10 documents in cluster 4- financing and green innovations

and evaluates how it affects their green innovation initia-
tives as well as the mechanisms that drive it. The three
dimensions of environmental investment and management,
environmental supervision and agency certification, and
environmental performance and governance are measured
using text analysis. Further, the Poisson regression model
for panel data reveals that throughout the past ten years,
substantially polluting listed companies in China have been
significantly incentivized to use green innovations. This
finding is consistent with a few robustness checks. Moreover,

Sr. No References Title TC

1 Xiang et al. (2020) Confession or justification: The effects of environmental disclosure on corporate green innova- 42
tion in China

Maltais and Nykvist (2021) Understanding the role of green bonds in advancing sustainability 39

3 Xiang et al. (2022) Who is financing corporate green innovation? 36

Moro-Visconti et al. (2020)

Sustainability in FinTechs: An explanation through business model scalability and market valua- 24

tion

5 Benites et al. (2020) Analysis of competitiveness factors for the sustainable productivity of SMEs in Trujillo (Peru) 21

Ziolo et al. (2021) The role of sustainable finance in achieving sustainable development goals: Does it work? 20

7 Quatrini (2021) Challenges and opportunities to scale up sustainable finance after the COVID-19 crisis: Lessons 19
and promising innovations from science and practice

8 Zhai et al. Does better environmental, social, and governance induce better corporate green innovation: The 11
mediating role of financing constraints

9 Menne et al. (2022) Optimizing the Financial Performance of SMEs Based on Sharia Economy: Perspective of Eco- 8
nomic Business Sustainability and Open Innovation

10 Tuhkanen and Vulturius (2022) Are green bonds funding the transition? Investigating the link between companies’ climate targets 6

and green debt financing

Source: author’s estimation

TC, total citations
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another study by Xiang et al. (2022) highlighted the issue of
financing corporate green innovations. This study discusses
how the funding structure’s impact on innovation input,
with a scant mention of its impact on the output and stand-
ard of green innovation. Furthermore, this study examines
how government support for corporations affects their use
of green innovation and considers how it might affect other
forms of funding, which offers ideas and recommendations
for building a national system of scientific innovation and
creating pertinent industrial policies.

4 Discussion and concluding remarks

The results from the bibliometric analysis helped in address-
ing the research questions which motivated the study. RQ1
was related to identifying publication trends in the area of
innovation and sustainability in finance. The results from
productivity analysis revealed that there has been an increas-
ing trend in publications. The studies in the field saw a con-
siderable increase from the year 2013, while the majority
coming between 2020 and 2022. This illustrates the fact that
it is an emerging field of study that has only lately begun to
gain popularity. Innovation has been reported to be posi-
tively correlated to sustainability performance (Kuzma et al.,
2020), however, this interaction has not been much explored
in the context of Finance especially financial performance.
In fact, innovation and sustainability are two defining con-
cepts in the area of business and management. The concepts
like sustainable innovation, eco-innovation, green innova-
tion and its integration with various disciplines for instance
finance have gained much popularity since 2017 after the
2015 Paris agreement when economies have started joining
hands to together to take a pledge for contributing towards
carbon neutrality. As the United Nations Development Pro-
gram (UNDP) supported the financial sustainability process
of capital markets and introduced the financial category law
of sustainable development goal (Nedopil Wang et al. 2022
2022), RQ2 which aimed at identifying most t influential
articles in the field, as a result of performance analysis using
citation analysis, revealed that most influential articles have
been focused around the themes of Green innovation, eco-
innovation, and green finance in relation to other variables
such as financial performance, urbanisation, economic
growth, ecological footprints, and the interaction of Envi-
ronmental regulation and green investments, respectively.
The top 3 most influential articles have been “Green Innova-
tion and Financial Performance: An Institutional Approach”
by Aguilera-Caracuel and Ortiz-de-Mandojana (2013) has
received maximum citations (242) followed by Ahmad et al.
(2021) on “Modelling the dynamic linkages between eco-
innovation, urbanization, economic growth and ecological
footprints for G7 countries: Does financial globalization

@ Springer

matter?” and (Falcone 2020) on “Environmental regula-
tion and green investments: the role of green finance” has
received 151 and 60 citations respectively. So, as to address
RQ3, the most influential sources, authors, affiliations and
countries were identified. While the he most influential
sources were recognised to be the journal Sustainability
(Switzerland), followed by Journal of Cleaner Production,
and Corporate Social Responsibility &amp; Environmental
Management at the second and third rank based on h-index,
as well as total number of citations and publications. The
theme of the present research and the aim and scope of the
journals are well aligned, however the journals do not have
specific focus on the field of Finance. The most influential
author in the field has been Khan Z, affiliated to Higher Col-
leges of Technology, United Arab Emirates with the highest
total number of citations, followed by Liu C, Xiang X, and
Yang M, sharing the second rank in terms of total citations
and having the same affiliation to Economics and Manage-
ment School, Wuhan University, China. China also stands
out as the leading country in terms of total number of pub-
lications as well as the total link strength indicating high
collaborative research with other regions. Countries such as
Indonesia, Pakistan, United Kingdom and Netherlands fol-
low China in such research. This indicates that not only are
businesses in China focusing on Intelligent Manufacturing
(World Economic Forum 2022) based with a specific focus
on ESG, but academic research is focusing on promoting
such sustainability and innovation orientation across dif-
ferent functions of business such as Finance. In terms of
most relevant affiliation, Wuhan University, China, stands
out with maximum number of publications. Stockholm envi-
ronmental Institute, headquartered in Sweden, and Bosowa
University, Indonesia follow China and share the second spot
for most relevant affiliations.

The latest research themes were identified through bib-
liographic coupling while emerging research trends were
identified through co-word analysis. This analysis helped in
addressing RQ4. The results from co-word analysis revealed
that Green Innovation has been the most frequently used
keyword. It was observed that the studies on sustainable
finance and innovation were existing but very few, how-
ever, it is after 2016 that the interest in these areas started
picking up. This is the time around which an emphasis on
sustainability in businesses started gaining traction owing
to the emphasis on sustainability and innovation by United
Nations, as they put forth sustainable development goals
or SDGs in 2015 (Sustainable Development Goals United
Nations Development Programme, n.d.). This increasing
trend in such research gained further traction in 2019 and
beyond, which is the time when the world was battling with
Covid- 19 pandemic when businesses and researchers were
showing interest in areas such as innovation and sustainabil-
ity to combat the crisis. Themes such as Green innovation
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and Green finance have been observed to be some of the
most recent research themes, while terms such as Eco- inno-
vation, financial innovation, and financial development are
some of the other recent themes with increasing research
interest in the field. Themes of sustainability and sustainable
development have seen a continuous rise in research inter-
est in this field. Through strategic mapping of keywords the
emerging themes were identified. The identified emerging
themes were sustainable finance, green bonds and ESGs.

5 Research implications and future research
directions

By objectively recording the intellectual structure, the
volume, and the knowledge-development trajectories, the
research’s primary goal was to find areas of convergence and
potential future interdisciplinary research projects between
innovation and sustainability. In order to achieve these goals,
we utilised a bibliometric study to examine 132 papers that
were published in journals that were indexed by Scopus. In
this section of the paper, we discussed the various prospec-
tive themes and gaps in the area of innovation and sustain-
ability in finance and suggest future research directions.

5.1 Implication of the study

The identification of the evolution of the number of pub-
lished articles is related to the first research question that this
study attempts to answer. It wasn’t until 2015 that interest
in this subject really took off, as seen by a significant rise
in publications. The enhanced mediatization of the overall
negative development the earth experiences and the recent
publishing of the SDGs by the United Nations may be to
blame for the increased interest. The fact that all studies in
this area are specifically produced between 2013 and 2020,
with the majority coming between 2020 and 2022, which
illustrates the fact that it is an emerging field of study that
has only lately begun to gain popularity.

Further, authors conducted the influential analysis to
analyse the impact of studies in this area. The citation net-
work of documents revealed that study by Aguilera-Caracuel
and Ortiz-de-Mandojana (2013) garnered maximum num-
ber of citations globally. In terms of sources, sustainability
(MDPI) is the most influential journal followed by Journal
of cleaner production (Elsevier) and Economic Research. In
terms of authors, Khan Z is the most cited author. Country
wise analysis revealed that China is the most productive and
cited country in the area of innovation and sustainability
integration in finance.

Next science mapping was conducted to analyse the inten-
sity of the research in this area. Initially, co-word analysis was
done, and co-word network diagram produced most researched

theme. Keywords such as sustainability, innovation and finan-
cial performance were most explored. Moreover, thematic
map were drawn and it depicted the most research theme and
less explored theme. Many probable themes were identified
which can be further act as future research directions. Finally,
co-citation analysis and bibliographic coupling was conducted
to find out hidden insights of research in the area of innovation
and sustainability in the area of finance. The bibliographic
coupling identified four cluster in this area which are exten-
sively discussed in the above section.

Hence, with this backdrop, the implication of this study
is threefold: first, there have been exponential growth in the
area of innovation and sustainability research post 2016
however there is no literature found linking with finance.
Second, most of the studies are conducted by developed
economies as depicted by most productive countries data-
set. Third, on the basis of word dynamics, keywords such as
financial innovation, technological innovation and climate
change have been largely explored implying the attractive-
ness of the area amongst the researchers as well as the pol-
icy makers. Fourth, four clusters have been identified using
bibliographic coupling where documents were focussed on
regulatory aspects in the area of innovation and sustainabil-
ity, sustainable innovation and financial performance, sus-
tainable financial innovation and climate change.

5.2 Gaps

On the basis of the extensive review of study, performance
analysis and science mapping, various gaps have been
identified in this area which may provide future research
directions to researchers. The research gaps identified from
the study are listed as under: first, concentrated research,
which implies that the studies conducted in this area are
concentrated more on developed economies. The wealthy
nations are more interested in this topic than the undevel-
oped nations, who could be most affected by the results of
the adoption of the SDGs but have so far shown less inter-
est. Innovation influences many aspects of human life, both
generally and in the context of sustainable development, and
should therefore be given more consideration (Vatananan-
Thesenvitz et al. 2019). Second, sparse literature on sustain-
ability innovation in the area of finance, which infers that
there are very limited financial aspects on which research
has been conducted integrating with the sustainability and
innovation. Studies concerning COVID-19 and innovation
sustainability has been less explored.

6 Limitations

Science mapping was employed in this review to help
us better grasp the literature base. First, it’s important to
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emphasize that science mapping can be utilized as a sup-
plement to established review techniques rather than as a
replacement. The sole emphasis on SCOPUS-indexed papers
leads to a third constraint. Compared to other databases like
Web of Science, the SCOPUS database provides a wider
variety of papers, although it does not contain all publica-
tions in a certain field (Vatananan-Thesenvitz et al. 2019).
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