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1 Introduction 

Nowadays, the world is facing great challenges in social, environ-
mental, and economic areas. Massive financial resources and invest-
ments are needed in order to eradicate poverty, combat climate change,
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reduce economic inequalities, and, most recently, mitigate the threat 
of pandemics (Levy, 2020; Pizzi et al., 2021; United Nations, 2018). 
For instance, sustainable finance instruments have become popular across 
the global market to financially support the green transition, combat-
ting climate change and boosting clean energy while recovering from the 
ongoing COVID-19 pandemic negative impact. 

Green, social impact, and sustainable bonds are these innovative finan-
cial tools. The first aims to improve environmental impacts (Tang & 
Zhang, 2020). However, despite the recent “green bond boom” (Stanley, 
2017), there is still no universal definition of this financial security. Green 
bonds are fixed-income securities issued by capital-raising entities to 
fund environmental-friendly projects such as renewable energy, sustain-
able water management, climate change adaptation, and so on (Tang & 
Zang, 2020). Social impact bonds are a new financial mechanism for 
delivering pre-defined public services such as food security, affordable 
housing, access to essential services, and employment generation (OECD, 
2016). Finally, sustainable bonds are fixed-income securities that are used 
to fund projects that have a positive impact on both the environment and 
society. 

Moreover, the literature on sustainable finance has been prolific since 
issuing the first green bond in 2007 and excessively fragmented. As a 
result, identifying what and why these instruments differ from traditional 
finance and investing can be challenging. 

In this context, the main objective of this paper is to analyse the liter-
ature’s state-of-art and make some order on the ongoing academic works 
on green, social impact, and sustainable bonds. Furthermore, this study is 
motivated by the study of Kumar et al. (2022), who suggested enriching 
the proper understanding of sustainable finance tools. Our study accepts 
this challenge by studying the entire spectrum of articles on green, social 
impact, and sustainable bonds. We apply a case study of bibliometric anal-
ysis on sustainable finance instruments to explore the evolution of the 
literature over time, to identify the main authors and journals in the field, 
the most important papers, and the most studied countries, by doing a 
keyword analysis, which allows us to detect trending research topics and 
summarise the paper’s content with just a few words. 

Bibliometric analysis is a commonly used and rigorous technique for 
studying and evaluating large amounts of scientific evidence as it focuses 
on emerging fields and analyses the nuances of a specific field (Donthu 
et al., 2021; Goodell et al., 2023; Paul et al., 2020). According to Paul
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et al. (2020), a bibliometric analysis of themes, theories, or methods 
synthesises prior studies to strengthen the foundation of knowledge. 
Mukherjee et al. (2022) posit that bibliometric research provides oppor-
tunities to contribute to theory and practice. For instance, our chapter 
aims to contribute to sustainable finance literature alongside other recent 
bibliometric studies. 

The rest of the paper proceeds as follows: in Sect. 2, we will explore the 
techniques and methods used to develop our search. More precisely, we 
will develop a protocol following the PRISMA method (Page et al., 2021) 
and the subsequent steps to produce the base with which we develop our 
bibliometric analysis. Then, in Sect. 3, we will show the most important 
results and discuss them. Finally, in the last section of our study, Sect. 4, 
we will conclude the research with some final comments. 

2 Materials and Methods 

The research methodology combines a systematic literature review (SLR) 
and a bibliometric analysis to understand academic studies clearly. 
According to the PRISMA Statement, “systematic review is a review of 
a formulated question that uses systematic and explicit methods to iden-
tify, select, and critically appraise relevant research, and to collect and 
analyse data from the studies that are included in the review” (Moher 
et al., 2010). This approach is widely used due to the “organised, trans-
parent, and replicable procedures at each step in the process” that ensures 
quality and replicability of the review (Stechemesser & Guenther, 2012). 

The following subsection describes the protocol performed according 
to the PRISMA Statement. 

2.1 The Protocol 

The systematic methodology allows for carefully identifying and synthe-
sising the current literature on the topic with reproducible criteria and 
limits biases and random errors (Delle Foglie & Keshminder, 2022). 

The first methodological step is defining the research questions the 
literature review is based on. These are: 

Q1: How far did the economic literature on green, social impact, and 
sustainable bonds investigate these new financial instruments? 

Q2: What are the major research trends in academia about them?



142 F. DAHBI ET AL.

Q3: What are the future research directions on green, social impact, 
and sustainable bonds? 

Following the PRISMA procedure, the next step is to select the bibli-
ographic database. Between the two databases most used, Scopus and 
Web of Science, we selected the latter as it provides a list of high-quality 
peer-reviewed articles and is widely used (Araclil et al., 2021; Khan et al., 
2020; Liu  et  al.,  2015; Waltman, 2016). Therefore, this database suits 
the requirements of our bibliographic analysis (Paltrinieri et al., 2019; 
Khan et al., 2020; Khan et al., 2022). The research is limited to English-, 
French-, Italian-, and Spanish-written articles published in peer-reviewed 
journals. The choice to include only scientific works guarantees the repro-
ducibility and completeness of the literature sample (Cortellini & Panetta, 
2021). We consider papers published between 01/01/2007 and 31/12/ 
2022. The starting period is chosen according to the European Invest-
ments Bank’s (EIB) first-world green bond issuance (2007), while 2022 
is the last complete year available. In 2022, we also included early-access 
articles published at the beginning of 2023. 

The data query is based on a combination of the following authors’ 
keywords (AK): AK = (green bond*) AND/OR (social bond*)1 AND/ 
OR (sustainable bond*). To exclude any articles that are not referred 
to economics, we focus on papers about the following subject areas: 
“Business”, “Business finance”, “Economics”, “Environmental studies”, 
“Ethics”, and “Management”. 

The academic records identified through database interrogations 
resulted in a total of 502. To obtain a refined sample, after reading the 
title and abstract of each article, we excluded not relevant and off-topic 
papers (185 documents) and duplication (4 documents). To establish 
the “no relevance”, we included only papers that: (1) debate on the 
development and use of green, social impact, or sustainable bonds, (2) 
case studies (real or proposal) on green, social impact, and sustain-
able bonds, and (3) qualitative, quantitative, or comparative studies. 
Finally, we double-checked the sample verifying the full-text availability 
via academic databases and removed ten papers, leaving 303 articles in

1 We selected a wider category to include studies related to social bonds and social 
impact bonds. 
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4) Results 

3) Eligibility 

2) Screening 

1) Identification 
Records identified 
through database 

searching in the WoS 
(n = 502) 

Records after not relevant 
papers and duplicates were 

excluded. 
(n = 313) 

Records 
screened. 
(n = 303) 

Taxonomy 

Records full 
text online 

(n = 10) 

Fig. 1 Systematic literature review research design (Source Author’s elabora-
tion) 

the final sample. The steps conducted during the sample construction are 
provided in Fig. 1. 

In addition, the bibliometric analysis is conducted through 
Bibliometrix, an R-tool for comprehensive science mapping analysis 
(Aria & Cuccurullo, 2017). This second approach is complementary to 
PRISMA in order to organise the performance analysis better. In the 
next section, we will show some results. 

3 Results and Discussion 

Bibliometric reviews analyse literature using statistical methods, software, 
or graphical interfaces that is, in our case, via Biblioshiny of Bibliometrix 
package of R (Aria & Cuccurullo, 2017; Delle Foglie & Keshminder, 
2022). 

Green, social impact, and sustainable bonds are new and rising topics in 
the economic and financial literature. Nevertheless, the interest of scholars 
is noticeable (Fig. 2).

As we can observe, our final sample of 303 documents was published 
between 2013 and 2023 from 119 different journals with an annual



144 F. DAHBI ET AL.

Fig. 2 Overview of the final sample (Source Authors’ elaboration through 
Bibliometrix)

growth rate of almost 26%. The latest data shows the academic commu-
nity’s interest in investigating these new sustainable finance instruments. 
This trend is also detectable in the significant number of authors (660) 
who worked on the publications under review. 

According to the aims of this paper, after completing the analysis of 
all the documents included in the sample through Bibliometrix, we can 
develop a “taxonomy of green, social impact, and sustainable bonds’ 
research” starting from the thematic map reported in Fig. 3.

After reading all article’s abstracts, introductions, results and discus-
sion, and conclusion sections, the selected academic works are grouped 
into different categories related to the subject the authors analysed, as 
shown in Table 1.

Concerning our sample, green bonds are a major topic in academia 
(colour red in Fig. 3), followed by social impact bonds (colour green) 
and sustainable bonds (colour brown). This trend is also confirmed by the 
evolution of the sustainable finance worldwide market, where the issuance 
of green bonds prevails, as Fig. 4 shows.

3.1 Publication Years 

Until 2013, our database interrogation did not detect sustainable finance-
related research (grey line). However, the first green bonds (green line) 
and social impact bonds (yellow line) were already issued (green bonds in 
2007 and social impact bonds in 2010). 

The following years registered a considerable increase in publication 
and scholars’ interest (Fig. 5 and Table 2), particularly after the Paris 
Agreement in 2015, with which world leaders pledged to be socially 
responsible and set the 17 Sustainable Development Goals (SDGs) to be
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Fig. 3 Thematic map (Source Authors’ elaboration through Bibliometrix)

achieved by 2030. Further, around 2018, Greta Thunberg, a young girl 
from Sweden, started a school strike for climate, asking for urgent actions 
on the climate crisis.

The number of papers grew significantly for both green and social 
impact bonds starting in 2019, with the emergence of the global 
pandemic, increased climate awareness, and growing demand for social 
services. Publications related to sustainable bonds (blue line) are identified 
starting from 2020. 

With the beginning of the post-pandemic era and the issuance of the 
first recovery funds, the number of papers published related to green, 
social impact, and sustainable bonds reached its peak. However, in 2022 
there was a turnaround for social impact bonds article production that 
began to decrease considerably, while the articles related to green bonds 
continued to grow. 

Overall, the annual growth rate of production is 25.89%.
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Table 1 Taxonomy of green, social impact, and sustainable bonds’ research 
(Source Authors’ elaboration) 

Group Number of articles 

Green bonds 1. Green bond market development and 
performance analysis 

93 

2. Green bonds connected with other 
financial instruments 

78 

3. Green bonds’ premium 40 
4. Municipal bond 30 
Total 241 

Social impact bonds 1. Single country—Single sector studies 30 
2. Cross-country studies—Cross-sector 

studies 
21 

Total 51 
Sustainable bonds 1. Sustainable bonds market analysis 1 

Total 1 
Literature review 1. Sustainable finance 3 

2. Green bonds 6 
3. Social impact bonds 1 
Total 10 

Total 303

Fig. 4 Sustainable debt annual issuance (Source Climate Bonds Initiative 
[November 2022])
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Fig. 5 Annual production (Source Authors’ data elaboration) 

Table 2 Annual production (Source Authors’ data elaboration) 

Annual production topic 

Year Green bonds Social impact 
bonds 

Sustainable 
bonds 

Sustainable 
finance 

Overall 

2013 4 2 0 0 6 
2014 1 0 0 0 1 
2015 0 2 0 0 2 
2016 1 2 0 0 3 
2017 0 5 0 0 5 
2018 8 4 0 0 12 
2019 20 8 0 0 28 
2020 38 9 0 1 48 
2021 65 14 1 2 82 
2022 110 6 0 0 116 
Total 247 52 1 3 303

3.2 Author(s)’ Analysis 

Table 3 collects the ten most productive authors. M.A. Naeem is the 
author with the highest number of papers published on sustainable
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Table 3 Top 10- most productive authors (Source Authors’ data elaboration) 

Rank Authors Articles h-index Topic 

1 Naeem, M. A 7 42 Green bonds 
2 Li, Y 6 21 Green bonds 
3 Park, D 5 51 Green bonds 
4 Tiwari, A. K 5 49 Green bonds 
5 Abakah, E. J. A 4 12 Green bonds 
6 Agliardi, R 4 10 Green bonds 
7 Lee, C. C 4 22 Green bonds 
8 Lin, B 4 83 Green bonds 
9 Pham, L 4 11 Green bonds 
10 Reboredo, J. C 4 35 Green bonds 

finance-related instruments (n.7), followed by Y. Li (n.6) and D. Park 
(n.5). 

In general, as we can observe from Table 3, the number of papers 
published per author is not high, even if the literature on sustainable 
finance is vast. This evidence can be explained by the high number of 
authors that keeps investigating sustainable finance. Furthermore, the 
green and social impact bond markets are still in their infancy. Most of 
the authors analysed have commonly expressed that the major limitation 
in investigating these innovative financial instruments is the absence of a 
standard definition and the difficulty in the data collection. Related to this 
last point, social impact bonds are less reviewed than green bonds due to 
the difficulty of collecting data. In fact, among the ten most productive 
authors, no one has studied social impact bonds. 

In the end, we focus on some metrics, more precisely on an author-
level metric, the h-index that measures both the productivity and citation 
impact of the publications (Bornmann & Daniel, 2007). B. Lin is the 
author with the highest h-index value, followed by D. Park and A. K. 
Tiwari. 

3.3 The Most Important Articles 

We identify the most trending ten articles based on the number of cita-
tions reported in Table 4. O. D. Zerbib (2019) has been cited 268 times 
during the period analysed, followed by J. C. Reboredo (2018) and D. 
Y. Tang (2020). These ten influential papers are a great start to have an
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Table 4 Top 10- most cited papers (Source Authors’ data elaboration) 

Rank Paper Journal Total Citations 
(TC) 

TC per Year Topic 

1 Zerbib, O. D. 
(2019) 

Journal of 
Banking & 
Finance 

268 53.6 Green bonds 

2 Reboredo, 
J.C. (2018) 

Energy 
Economics 

205 34.17 Green bonds 

3 Tang, D. Y. 
(2020) 

Journal of 
Corporate 
Finance 

181 45.25 Green bonds 

4 Flammer, C. 
(2021) 

Journal of 
Financial 
Economics 

173 57.67 Green bonds 

5 Reboredo, J. 
C. (2020) 

Economic 
Modelling 

133 33.25 Green bonds 

6 Warner, M. 
E. (2013) 

Journal of 
Economic Policy 
Reform 

127 11.55 Green bonds 

7 Hachenberg, 
B. (2018) 

Journal of Asset 
Management 

126 21 Green bonds 

8 Saeed, T. 
(2021) 

Energy 
Economics 

110 36.67 Green bonds 

9 Bachelet, M. 
J. (2019) 

Sustainability 108 21.6 Green bonds 

10 Thi Thu Ha, 
N. (2021) 

Finance 
Research Letters 

107 35.67 Green bonds 

overview of green bonds since the authors are the most prominent in the 
research field. The ten papers are cited on average 35 times per year, with 
the highest rate of 57.67 and the lowest of 11.55 times. The lowest value 
is slightly under the all-document average citation per document, which 
is 19.79 times. 

3.4 Keywords Analysis 

The total number of authors’ keywords is 957. Table 5 and Fig. 6 illus-
trates the results of the 50 keywords most used and their frequency. This 
kind of analysis allows us to detect trending research topics and summarise 
the paper’s content with just a few words.
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Table 5 50 Authors’ keywords most used and their frequency (Source Authors’ 
elaboration) 

Words Frequency Words Frequency 

Green bond(s) 214 Greenwashing 5 
Social impact bond(s) 39 Hedging 5 
Sustainable finance 28 Sustainable investment 5 
Green finance 22 Bond yield 4 
Green 16 Causality 4 
Covid-19 pandemic 20 Clean energy 4 
Sustainability 15 credit spread 4 
Climate change 14 Crisis 4 
Impact investing 14 Financial markets 4 
Climate finance 13 Governance 4 
ESG 13 Innovation 4 
Sustainable development 12 Liquidity 4 
Green bond Premium/ 
greenium 

15 Portfolio Diversification 4 

Investment 7 Sukuk 4 
China 6 Volatility 4 
Connectedness 6 Yield spread 4 
Corporate social 
responsibility 

6 Bitcoin 3 

Energy efficiency 6 Central banks 3 
Payment by results 6 Clean energy stocks 3 
Renewable energy 6 Credit rating 3 
Climate 5 Cross-quantilogram 3 
Conventional bonds 5 Equity and other prices 3 
Event study 5 Diversification 3 
Financial innovation 5 Risk-management 3 
Green bond market 5 Services 3

Many terms are related to green bonds and climate change. This result 
is not surprising because most papers under analysis have examined this 
innovative instrument. 

The other most frequent words are related to social impact bonds, such 
as “impact investing”, “payment by results”, “public–private partnership”, 
and “social investment”. 

Other prominent terms refer to “corporate social responsibility”, “ESG 
factors”, “sustainable development goals”, “COVID-19 pandemic”, and 
“financial markets”. In fact, concerning the market analysis, we find 
several keywords such as “financial analysis”, “yield spread”, “bond yield”,
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Fig. 6 Word cloud—Authors’ keyword (Source Authors’ data elaboration)

“liquidity”, “credit rating”, “portfolio diversification”, “greenwashing”, 
and “equity and other prices”. All these terms are referred to the analysis 
of green bonds. 

This analysis highlights how scholars and practitioners investigate green 
and social impact bonds. Concerning the former, the authors investigate 
their financial performance. Concerning the latter, the authors examine 
the issuance methodology of social impact bonds and their application 
sector. 

3.4.1 Source Analysis 

We identified top ten prominent journals based on the (1) number of 
papers, (2) number of citations, and (3) number of citations per year. 
The top journals are listed in Table 6.

Sustainability is the journal most chosen by the authors interested in 
sustainable finance and its instruments, followed by the Finance Research 
Letters . 

Following a fundamental premise and motivation of bibliometric 
studies according to which citations reflect the impact, we agree with 
Goodell et al. (2023) that impact measures quality. For this reason, 
it is interesting to observe that seven out of ten journals are ranked
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Table 6 Top 10 sources (Source Authors’ elaboration) 

Sources Articles JIF 
Rank 

Sustainability 27 Q2 
Finance Research Letters 12 Q1 
Energy Economics 18 Q1 
Journal of Sustainable Finance & Investment 13 Q2 
International Review of Financial Analysis 10 Q1 
Journal of Risk and Financial Management 10 Q2 
Business Strategy and The Environment 9 Q1 
Energy Policy 7 Q1 
Technological Forecasting and Social Change 6 Q1 
Research in International Business and Finance 5 Q1

Q1 following the Journal Impact Factor (JIF)2 quartile performed by 
Clarivate. It means that sustainable finance, green, social impact, and 
sustainable bonds are not only prominent research topics for scholars but 
also that the scientific community and journals are concerned about these 
novel themes. 

3.4.2 Country Analysis 

Table 7 illustrates the ten countries most and least cited in the papers. 
China and the USA are the most cited, Qatar, Sri Lanka, and Norway the 
least.

This data can be explained because these countries issue most green 
and social impact bonds. Furthermore, China’s market analysis is gaining 
much interest because it represents a developing country’s green bond 
explosion. 

However, if we put together the number of times European coun-
tries (Spain, Italy, Netherlands, France, Sweden, Romania, Denmark, and 
Norway) have been mentioned (1,628 times), we would far outnumber 
the USA (763 times) and China (1,024 times). This is because Europe

2 A journal’s quartile ranking is determined by comparing a journal to others in its 
JCR category based on Impact Factor score. If a journal falls in Q1, it means that the 
journal performs better than at least 75% of journals in that category, based on its Impact 
Factor score (Clarivate, 2023. Available https://clarivate.libguides.com/jcr#:~:text=JIF% 
20Percentile%3A,granular%20view%20than%20quartiles%20do.). 

https://clarivate.libguides.com/jcr#:~:text=JIF%20Percentile%3A,granular%20view%20than%20quartiles%20do
https://clarivate.libguides.com/jcr#:~:text=JIF%20Percentile%3A,granular%20view%20than%20quartiles%20do
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Table 7 Most and least studied countries (Source Authors’ elaboration) 

The most studied countries The least studied countries 

Country No of citations Country No of citations 

China 1,024 U Arab Emiratis 7 
USA 763 Turkey 5 
Spain 540 Pakistan 4 
United Kingdom 410 Romania 3 
Italy 364 Uganda 3 
Netherlands 285 Ghana 3 
Japan 253 Danmark 3 
France 226 Qatar 3 
Australia 224 Sri Lanka 2.5 
Sweden 205 Norway 2

still dominates the market even if the green, social impact, and sustain-
able bond market is spreading and the number of actors and liquidity is 
increasing worldwide. 

4 Conclusion 

This study reviewed the sustainable finance-related literature. Using a 
bibliometric approach, we analysed 303 articles published in 2007–2022 
from Web of Science databases. Through our analysis, we noted that the 
extant literature deeply focused on the green bond market, whereas only 
limited studies have investigated social impact or sustainable bonds. 

We show that the peak in article production for both green and social 
impact bonds was reached in 2021, although in 2022 the number of 
papers related to social impact bonds significantly decreased. This can be 
explained by the difficulty in collecting data for this last type of bonds. 
In addition, we highlighted that the top 10 contributions are unsurpris-
ingly related to green bonds. However, they can be a great starting point 
for an overview of the green bonds market since the authors are the most 
prominent in the research field. Moreover, we demonstrate that seven out 
of 10 of the most productive journals are ranked Q1. As for the top three 
countries most mentioned, we find China, the USA, and Spain. 

Our chapter can be used as a guide for future scholars and practitioners 
in advancing theory and having a general overview of sustainable finance 
related to literature evolution.
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Overall, while we highlight the specific findings of this particular 
bibliometric study, our focus is to reiterate the need for future studies 
related to social impact and sustainable bonds. 
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