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Abstract: The objective of this study is to establish understanding of the success factors in issuing
green bonds including the corresponding benefits and challenges of their issuance in Lithuania. The
research methodology is comprised of the three parts: (1) a literature review to examine the success
factors, benefits, and challenges of issuing green bonds as identified by researchers in different
countries; (2) use of the methodological potential of the analysed field to formulate an expert survey
via the analytical hierarchy process method; (3) summary of the results of the survey and proposals
for its further development. Findings suggest that the reputation, good credit rating, and the
environmental, social, and governance score of the issuer are the key considerations in the success of
green bonds issuance. On the benefits side, green bonds bear low investment risks with the ability to
raise large investment amounts while providing quantifiable and measurable benefits. The challenges
related to the issuance of green bonds include greenwashing, the questionable role of the green bond
market in environmental protection, and insufficient financial and economic benefits of issuance.
Practical implications of the study are based on the notion that findings can be applied as a reference
point by potential issuers willing to issue green bonds, investors willing to invest in green bonds,
and policy-makers willing to promote sustainable and green finance. An original aspect of this paper
is its study focus on peculiarities of the issuance of green bonds in the region, in a smaller country
which can serve as a reference point for considering potential issuance of green bonds.

Keywords: green finance; green bonds; analytical hierarchy process; green bond issuance

1. Introduction

Green bonds are the instruments of the green finance market (Chopra and Mehta 2023;
Wang et al. 2023), aimed at financing green projects around the globe (García et al. 2023;
Tomfort 2022; Ye and Rasoulinezhad 2023; Zenno and Aruga 2023). The growth of the
green bond market resulted from the ratification of the Paris Agreement adopted in 2015
and subsequent political decisions to promote international investments in green bonds.
In addition, the introduction of green bonds was a part of the innovative economic policy
that evolved after the 2008 financial crisis. After the crisis, institutional investors shifted
to more sustainable financial market products that can preserve the value of investments
while guaranteeing revenue and reducing risks (Banga 2019). Therefore, development of
the green bond market is closely related to the rise of green finance, where the stock market
plays an important role in environmental preservation (Siracusa 2021; Zeqiraj et al. 2020).
Various drivers have been identified corresponding to the development of green finance
products (Sachs et al. 2019).

Academics (Sachs et al. 2019) have identified the drivers corresponding to the develop-
ment of green finance products. Firstly, the environmental education of the public through
the mass media means plays an important role in the advancement of green finance. Here,
the knowledge gained through mass media channels helps to build understanding of the
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global environmental situation and challenges. Secondly, the increased attention paid
by governments to environmental challenges may help to stimulate public awareness of
environmental matters, and, in turn, correspond to the promotion of green finance products.
Furthermore, policy-makers can contribute to the development of green finance products
by taking sustainable decisions on environmental protection, regulations, and legislations
to prevent harmful actions towards environment.

The green bond market has grown significantly over the years (Zhang et al. 2022);
however, it is still a niche market (Migliorelli and Dessertine 2019; Nguyen et al. 2023). The
rationale for the growth of the green bond market can be explained in the following way
(Banga 2019). Firstly, policy makers, governments, investors, and other stakeholders have
now recognised the effects of environmental risks imposed on financial and private compa-
nies and on the economy overall. The understanding of climate preservation challenges
has stipulated legislative and preventive measures to create a climate-resilient economy.
Investors also have reacted to environmental concerns and include environmental, social,
and governance (ESG) criteria in their decision-making processes.

The rise of the green bond market provides investors with an opportunity to take part
in green projects and share the obligations and commitments related to climate change
mitigation and adaptation (Puaschunder 2023; Liang 2023; Streimikiene et al. 2023). It
is assumed that in the period until 2030, green finance will help preclude global CO2
emissions equal to the current CO2 emissions of the European Union and Japan combined
(Alonso-Conde and Rojo-Suárez 2020; Glomsrød and Wei 2018). Researchers have observed
a positive relationship between green bonds and green development (Kung et al. 2022),
including the contribution of green bonds to growth of the economy by 4.9% and economy
recovery by 17% on an annual basis (Zhao et al. 2022). The development of the green bond
market contributes to the development of green growth (Tona et al. 2023).

Despite some established effects of green bonds on economic development, the scien-
tific literature does not provide a large quantity of research on success factors, benefits, and
challenges of issuing green bonds related to specific countries, from which some general
conclusions could be drawn for certain market conditions, e.g., a smaller market, specific
country, region, limited history of issuing green bonds in the country. We fill this research
gap by analysing the success factors, benefits, and challenges of issuing green bonds in
Lithuania. It is important to mention that no prior similar research on success factors,
benefits, and challenges of issuing green bonds has been developed in Lithuania.

Therefore, this paper surveys the theoretical background behind the green bond
concept and seeks to answer the following research questions: what are the success factors,
benefits, and challenges of issuing green bonds in Lithuania? To establish the answer to the
research question, we propose a conceptual model to establish success factors in issuing
green bonds as well as the potential benefits and challenges of the issuance of green bonds
in Lithuania.

We contribute to the existing literature in several ways. Firstly, the success factors,
benefits, and challenges that have been discussed in the literature are summarized in the
literature section to give a detailed overview of the analysed variables. These variables
are evaluated via expert interviews to understand which success factors, benefits, and
challenges of issuing green bonds are relevant for Lithuania. As a result, the study provides
insights to the country-specific data, which can serve as a blueprint for issuers and decision-
makers in other countries under similar market conditions.

The article consists of four sections. The first section investigates the evolution of the
green bond market. The second section explains the research methods and establishes the
concept of success factors relating to issuing green bonds, including potential benefits and
challenges of the issuance of green bonds in Lithuania. The third section introduces the
data collection process, and the fourth section covers the research findings. The fifth section
reviews the research limitations and raises discussion points, followed by conclusions and
guidelines for further research.
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2. Literature Review

The history of events linked to the development of green bonds is summarised in
Figure 1. The first green bonds were launched in 2007–2008 by the European Investment
Bank and the International Bank for Reconstruction and Development, together with a
reporting procedure.
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In 2012, green bond labelling was introduced with the first certified climate bond
from Belectric Solar. In 2014, Green Bond Principles were introduced by the International
Capital Markets Association. In the same year, Barclays and MSCI introduced green indices.
The first sovereign green bond was issued in 2016 by the government of Poland. In the
subsequent years 2017–2019, various countries and exchanges introduced green bonds,
including France, Fiji, Nigeria, Indonesia, Belgium, Lithuania, Ireland, the Netherlands,
and Chile. In 2020, the German government issued twin sovereign bonds formed with a
pairing of ordinary and green bonds. The twin bonds form a pair of ordinary and green
bonds which have the same maturity and coupon rate, but the green bond is traded at yield
to maturity which is lower at 2 bps. This indicates that investors agree to receive lower
yields when holding green bonds in the portfolio (Löffler et al. 2021).

Many authors (Cheong and Choi 2020; Ehlers and Packer 2017; Fatica et al. 2019;
Gilchrist et al. 2021; Inderst et al. 2012; Löffler et al. 2021; Migliorelli and Dessertine 2019;
Tripathy et al. 2020) agree that green bonds are fixed-income instruments used to raise
proceeds for projects of environmental preservation. More broadly, green bonds are used
for the financing of green projects to reach green economic goals (Adekoya et al. 2021).
Furthermore, green bonds may serve as a tool to reach global decarbonisation targets (Aneja
et al. 2023; Sinha et al. 2021). At the corporate level, corporate green bonds can serve as an
indicator of the company’s efforts to confront environmental challenges (Flammer 2021).

Researchers (Otek Ntsama et al. 2021) observe that various authors provide slightly
different explanations of green bonds; however, all of them can be summarised as having
the following attributes: (1) green bonds can be issued by companies or governmental and
international institutions to contribute to sustainable economic development; (2) green
bonds are used to finance environmentally beneficial projects; (3) green bonds reflect the
environmental standpoints and financial obligations of the issuers.

Academics have proposed several categories of green bonds (Cheong and Choi 2020;
Hadas-Dyduch et al. 2022; Inderst et al. 2012): (1) asset-backed—used to finance large green
projects; (2) corporate bonds—issued by companies pursuing environmental protection;
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(3) bonds issued by large financial institutions for financing green projects; and (4) sovereign
or municipal bonds.

In Lithuania, six green bonds are currently issued (Table 1). One green bond is issued
by the government, and the rest are issued by companies. All issues of green bonds are
certified by the International Capital Market Association’s (ICMA) Green Bond Framework.
It is important to mention that there are currently no green bonds issued by municipalities
in Lithuania.

Table 1. Green bonds issued in Lithuania and traded on Nasdaq Baltic (source: compiled by authors
based on Nasdaq Baltic).

Bond Type ISIN Issuer Field Use of Proceeds Bond Type

Sovereign
Green Bond LT0000610305

Ministry of
Finance of the

Republic of
Lithuania

Formulation and
implementation of

public finance policies

Green projects
(modernisation of

apartment buildings and
energy efficiency)

Sovereign
green bond

Corporate
green bond LT0000405938

UAB
“Atsinaujinančios

energetikos
investicijos”

Collective investment
undertaking for

informed investors

Renewable solar and wind
energy infrastructure

projects, energy efficiency

Corporate
green bond

Corporate
green bond LT0000406530 EPSO-G UAB Energy

Electricity transmission via
high voltage grids and

natural gas transportation
via high pressure pipelines

Corporate
green bond

Corporate
green bond LT0000404238 AUGA group, AB Agriculture

Ongoing sustainability
projects, to finance solutions

of GHG reductions

Corporate
green bond

Corporate
green bond XS1646530565 AB “Ignitis grupė” Energy

Investment in network
segment and Green
Generation projects

Corporate
green bond

Corporate
green bond XS1853999313 AB “Ignitis grupė” Energy

Investment in network
segment and Green
Generation projects

Corporate
green bond

Green bonds are comparable to traditional bonds, but differences lie in the deal
structure, requirements for reporting and auditing, and the allocation of proceeds (UNEP
2019). Green bonds bear the same characteristics as conventional bonds; however, these
instruments involve pre- and post-issuance assurance that the issuance goals are well
fulfilled (Pineiro-Chousa et al. 2021). Note that the proceeds raised through green bond
issuance can only be used for environmentally sustainable projects (Naeem et al. 2022). The
funds raised through the issuance of green bonds are typically used in sustainable energy
and transportation, waste management projects, and other climate change mitigation
initiatives (Ning et al. 2021). However, there is no formal requirement for the financing of
green projects through a green bond issuance—such projects can also be financed by the
issuance of conventional bonds (Lau et al. 2022).

Other characteristics of green bonds are related to the premium, yield, and spread of
the bonds. Academics have observed that in contrast with positive premiums on bonds
issued by private companies, green bonds issued by national governments, municipali-
ties, or large financial institutions correspond to negative premiums (Bachelet et al. 2019;
Migliorelli and Dessertine 2019; Kėdaitienė and Klyvienė 2020). Furthermore, scientists
observe that municipal green bonds are issued with lower yields but at a premium on
the US market (Baker et al. 2018). Moreover, Baker et al. (2018) and Löffler et al. (2021)
observe that investors tend to give up a slight amount of yield to hold green bonds in
their portfolio. Lastly, the ‘green spread’ is the difference in the yield of a green bond and
a matched regular reference bond (Bongaerts and Schoenmaker 2019). Researchers have
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discussed the differences in yields between conventional and green bonds. For example,
academics (Sun et al. 2022a) explain that compared with conventional bonds, yields are
lower for green bonds issued by non-financial and international companies, while there is
no difference for green bonds issued by financial institutions.

Academics observe that there exist some prerequisites for the successful issuance of
green bonds. Firstly, issuers of green bonds need to have a sound reputation (Bhutta et al.
2022; Cheng et al. 2022) and a good credit rating (Mankata et al. 2022) and ESG score (Cheng
et al. 2022). Thus, the project to be financed by the issuance of green bonds needs to be
financially sound (Mankata et al. 2022) and suitable requirements need to be selected for the
project evaluation (Fatica and Panzica 2021). Furthermore, the issuer of green bonds should
consider the size of the green bond issue as this also plays a role in successful issuance
(Bhutta et al. 2022). Next, issuers should consider the clear use of proceeds disclosure,
consistent reporting, and external review (Fatica and Panzica 2021). Lastly, the success of
the green bond issue also depends on the provision of explicit country-level instruction for
the issuance procedure (Mankata et al. 2022).

Researchers have observed numerous benefits of issuing green bonds. Firstly, green
bonds can be applied to promote sustainability and green finance (Ning et al. 2021) and
support government policies (Mankata et al. 2022). Green bonds may also help to increase
investor interest in environmental financing and public awareness of environmental chal-
lenges and, consequently, public involvement in environmental protection (Mankata et al.
2022). On the other hand, green bonds correspond to the ability to raise large investment
amounts needed to finance environmentally friendly projects, and such bonds bear more
flexibility and liquidity and less investment risk (Wang 2021). Research conducted in India
has shown that green bond issuances have positive effects on stock prices and investor
sentiment (Verma and Bansal 2023). Thus, green bonds may help in the management of
currency risks (Mankata et al. 2022). Moreover, green bonds help to obtain quantifiable and
measurable benefits fromenvironmental preservation efforts (Mankata et al. 2022). On the
issuer side, green bonds contribute to the amelioration of environmental performance and
increase the ability of the issuer to produce new environmental technology and processes
(Benlemlih et al. 2023), while on the investor side, green bonds help to strengthen the
aptitudes of institutional investors (Mankata et al. 2022; Mathews and Kidney 2010).

Academics observe that there exist challenges related to the issuance of green bonds,
such as greenwashing (Cheng et al. 2022) and additional issuance costs (Bongaerts and
Schoenmaker 2019; Cheng et al. 2022). Furthermore, the importance of green bonds
in environmental protection might be exaggerated, and they may provide only slight
financial and economic benefits for investors willing to engage in projects supporting the
environment (Bongaerts and Schoenmaker 2019). Lastly, the absence of global market
standards might create additional challenges in the green bond issuance process (Bongaerts
and Schoenmaker 2019).

In the following sections, this study investigates which of the selected above-mentioned
success factors, benefits, and challenges of issuing green bonds are relevant for Lithuania.

3. Methodology

This study proposes a methodology for the establishment of success-dependent factors
in issuing green bonds and the identification of potential benefits and challenges of issuance,
which is based on the five-step process depicted in Figure 2. The first step of the research
is analysis of the scientific literature on the issuance process of green bonds, as well as
their potential challenges and benefits. In this work, significant emphasis is placed on
the identification of the research criteria and defining the scope of the study. The scope
of this research is separated into two parts: (1) research criteria that fall under pairwise
comparison matrixes, (2) research criteria within the open questions section. The next step
of the study includes the identification of persons who have solid expertise within the scope
of the research, and involves structuring the research scope into the pairwise comparison
matrix. The fourth step of the research is based on the application of the analytical hierarchy
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process (AHP) method for the establishment of research variables that contribute significant
importance, according to the experts. The final step of the research includes analysis of
answers provided by experts to the open questions.
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AHP is a widely used multi-criteria decision-making method that helps determine the
weights of the criteria and prioritises alternatives with the help of pairwise comparison of
selected criteria (Alrawad et al. 2023; Yan Liu et al. 2020). The AHP method originates from
1972 and was proposed by Saaty. Currently, the method is widely applied in environmental
science, management studies, manufacturing, and engineering processes, and for the
calculation of energy efficiency (Yu et al. 2021). One of the benefits of the AHP method is
that it is applicable for analysis of qualitative and quantitative research questions. Thus, this
multi-criterion decision-making method was applied in this study as the research variables
are of a qualitative nature. Despite the wide applicability of the method, it has potential
downsides—it involves the development of a considerable number of comparisons to make
a decision (Leal 2020).

According to the method, the following qualities are attributable to the experts partici-
pating in the interview process (Saaty and Özdemir 2015): experts need to have considerable
experience in the field of their judgment, experts also need to be consistent in their indi-
vidual views on the research object they are going to judge, the knowledge of the experts
needs to be sufficiently broad. The number of experts required for the evaluation of criteria
varies in different studies: a single expert may be enough to make a judgement (Brunelli
2015), other studies have used 10 experts (Wang et al. 2018), 4 experts (Yap et al. 2017),
15 experts (Sevinç et al. 2018), or 13 experts (Petroutsatou et al. 2022).

The AHP method can be broken into five main steps (Elshafei et al. 2022; Sevinç
et al. 2018; Vafaei et al. 2016; Vojtek and Vojteková 2019; Wang et al. 2018). However, in
this research, the aim is to understand the significance of the selected research variables;
therefore, the last step of the AHP method applied in this research was related to the
determination of weights of the selected criteria, as no alternatives were analysed further.

1. Restructuring of the problem into a hierarchical structure. This includes the establish-
ment of the goal of the problem and possible criteria and sub-criteria related to the
problem.

2. Construction of the pairwise comparison matrix where selected criteria are com-
pared using the rating scale. The multiple square matrices can be represented in the
following manner (Yap et al. 2017):
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C =
[
Cij
]

nxn

C11 C12 C13
C21 C22 C23
C31 C32 C33

 (1)

The reciprocal values can be represented in the following manner (Yap et al. 2017):

R =

[
1

Cij

]
nxn


1

C11
1

C12
1

C13
1

C21
1

C22
1

C23
1

C31
1

C32
1

C33

 (2)

The normalization of the pairwise comparison matrix can be represented in the fol-
lowing manner (Yap et al. 2017):

Xij =
Cij

∑n
i=1 Cij

X11 X12 X13
X21 X22 X23
X31 X32 X33

 (3)

3. Determination of the weights of the criteria can be represented in the following
manner (Yap et al. 2017):

Wij =
∑n

j=1 Xij

n

W11
W12
W13

 (4)

4. Determination of the consistency of the results. Herein, the consistency index is below
10%. Consistency ratio is computed by the flowing formula:

CR =
CI
RI

(5)

where CR—consistency ratio, CI—consistency index, RI—random index. Random
index value depends on the value of n, that is, the size of the pairwise comparison
matrix. The random index values are summarized in Table 2.

Table 2. Randomised index values (source: compiled by authors based on Sevinç et al. (2018),
Wang et al. (2018) and Yap et al. (2017)).

R 1 2 3 4 5 6 7 8 9 10

N 0 0 0.52 0.9 1.12 1.24 1.32 1.41 1.45 1.49

The consistency index is calculated via the application of the following formula:

CR =
λ − n
n − 1

(6)

where n—number of criteria, λ—average value of the consistency vector.
The analysis of answers provided by the experts to the open questions is based on a

qualitative assessment of the responses.

4. Results

The results section provides insights of the data collection process and obtained results
via application of the analytical hierarchy process and summarises the answers to the open
questions. Therefore, this section is respectively divided into corresponding subsections.

4.1. Data Collection Process

The data collection process began with the identification of experts taking part in the
survey. Nine experts each with at least five years of experience in their field competency
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were selected for participation in the survey (Table 3). The fields of competencies of the
experts can be summarized in three broad areas: financial markets, sustainable finance,
and ESG.

Table 3. Fields of expertise of respondents (source: compiled by authors).

Number of Experts Area of Expertise

3 Financial markets
4 Sustainable finance
2 ESG

The identification of the scope of the research is based on an analysis of the literature on
the notion of success-dependent factors for issuing green bonds and the interrelated benefits
and challenges of their issuance. Based on the literature, the following research criteria were
identified for the construction of a pairwise comparison matrix of the success-dependent
factors for issuing green bonds:

1. Good credit rating (Mankata et al. 2022);
2. Provision of explicit country-level instruction on the issuance procedure (Mankata et al. 2022);
3. Suitable requirements for green project eligibility (Mankata et al. 2022);
4. Precedence given to financially sound projects (Mankata et al. 2022);
5. Transparent and clearly defined use and management of proceeds (Fatica and Panzica 2021);
6. Process for project evaluation and selection (Fatica and Panzica 2021);
7. Reporting and external review (Fatica and Panzica 2021);
8. Reputation of the issuer (Bhutta et al. 2022; Cheng et al. 2022);
9. ESG score (Cheng et al. 2022);
10. Size of the green bond issue (Bhutta et al. 2022).

Based on the literature, the following research criteria were identified for the construc-
tion of a pairwise comparison matrix of the benefits of issuing green bonds:

1. Instrument for the management of currency risks (Mankata et al. 2022);
2. Increase of investor interest in environmental financing (Mankata et al. 2022);
3. Strengthening the aptitude of institutional investors (Mankata et al. 2022);
4. Provision of quantifiable and measurable benefits (Mankata et al. 2022);
5. Supporting government policies (Mankata et al. 2022);
6. Stimulation of public involvement (Mankata et al. 2022);
7. Creating and stabilising an efficient bond market (Mankata et al. 2022);
8. Low investment risks (Wang 2021);
9. Ability to raise large investment amounts needed to finance environmentally friendly

projects (Wang 2021);
10. Bonds bear more flexibility and liquidity (Wang 2021).

Based on the scientific literature, the following research criteria were identified for the
construction of the pairwise comparison matrix of the challenges of issuing green bonds:

1. Greenwashing (Cheng et al. 2022);
2. The green bond market might exaggerate its own importance in terms of environmen-

tal protection (Bongaerts and Schoenmaker 2019);
3. Green bonds provide slight financial and economic benefits for investors willing to

engage into projects supporting the environment (Bongaerts and Schoenmaker 2019);
4. Issuance costs (Bongaerts and Schoenmaker 2019; Cheng et al. 2022)
5. Absence of global market standards (Bongaerts and Schoenmaker 2019).

The experts participating in the survey were asked to fill the three pairwise comparison
matrixes for identification of success factors, benefits, and challenges of issuing green
bonds in relation to the above-mentioned criteria. The experts were asked to evaluate the
significance of these criteria to Lithuania, based on the Saaty rating scale (Table 4).
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Table 4. Saaty rating scale (source: compiled by authors based on Alrawad et al. 2023; Leal 2020;
Sevinç et al. 2018; Yap et al. 2017).

Intensity of Importance Definition

1 Equal importance
3 Moderate importance
5 Strong importance
7 Very strong importance
9 Extreme importance

2, 4, 6, 8 Intermediate values

The experts were also asked to share their views on the following open questions:

1. What in your view makes a credible green bond?
2. What could be other most important success criteria for issuing green bonds in

Lithuania?
3. What could be other benefits of issuing green bonds in Lithuania?
4. What could be other challenges of issuing green bonds in Lithuania?
5. Would understanding of the green value added by the green bond issuance help to

contribute to its success?
6. How could the impact or success of the green bond be enhanced?

4.2. Research Results Obtained via Analytical Hierarchy Process

The results of the survey on the establishment of success factors in issuing green
bonds and the potential benefits and challenges of the issuance according to the proposed
conceptual model are summarised in Tables 5–7. The results are outlined by experts, with
corresponding weights and the final weights measured in percentages. The consistency
ratios that correspond to the answers of specific experts fulfil the requirement of falling
under 10% (Yap et al. 2017).

The following criteria were evaluated by experts to understand the success factors of
issuing green bonds in Lithuania (Table 5): (1) good credit rating of the issuer, (2) provision
of clear country-level guidance on the issuance procedure, (3) suitable requirements for
green project eligibility, (4) precedence for financially sound projects, (5) transparent and
clearly defined use and management of proceeds, (6) process for project evaluation and
selection, (7) reporting and external review, (8) reputation of the issuer, (9) ESG score of the
issuer, (10) size of the green bond issue. The abbreviations “Ex.1–Ex.9” correspond to the
expert, and the “FW” stands for the final weight of the criteria. According to experts, the
most significant criteria to issue a green bond successfully are:

1. Reputation of the issuer (17%);
2. Good credit rating of the issuer (15%);
3. ESG score of the issuer (12%);
4. Suitable requirements for green project eligibility (11%);
5. Precedence for financially sound projects (11%);
6. Process for project evaluation and selection (10%).

The following criteria were evaluated by experts to explain the benefits of issuing
green bonds in Lithuania (Table 6): (1) using green bonds as an instrument for managing
currency risk, (2) developing investor interest in environmental financing, (3) strengthening
the aptitude of institutional investors, (4) providing quantifiable and measurable benefits,
(5) supporting government policies, (6) stimulating the involvement of the public, (7)
creating and stabilising efficient bond markets, (8) offering low investment risks, (9) raising
large investment amounts needed to finance environmentally friendly projects, and (10)
adding more flexibility to bonds. According to experts, the most significant benefits of
green bond issuance are:

1. Using green bonds as an instrument for managing currency risks (16%);
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2. Raising large investment amounts needed to finance environmentally friendly projects
(14%);

3. Providing quantifiable and measurable benefits (13%);
4. Creating and stabilising efficient bond markets (12%);
5. Stimulating the involvement of the public (10%).

Table 5. Results of the pairwise comparison matrix for success factors of issuing green bonds (source:
compiled by authors).

Criteria Ex. 1,
%

Ex. 2,
%

Ex. 3,
%

Ex. 4,
%

Ex. 5,
%

Ex. 6,
%

Ex. 7,
%

Ex. 8,
%

Ex. 9,
% FW

Good credit rating 21.4 15.3 17.8 19.8 20.0 19.8 7.0 5.8 6.8 15

Provision of explicit country-level instruction
on the issuance procedure 2.7 2.8 2.2 2.5 2.7 2.3 11.1 9.6 6.5 5

Suitable requirements for green project
eligibility 10.1 10.7 8.2 11.8 9.7 8.9 12.0 16.0 15.4 11

Precedence given to financially sound projects 11.4 10.6 11.1 13.7 10.7 12.4 11.4 9.0 8.9 11

Transparent and clearly defined use and
management of proceeds 4.6 5.4 4.7 4.0 4.7 4.6 14.9 13.1 12.6 8

Process for project evaluation and selection 5.3 6.8 5.1 4.4 6.4 5.4 17.5 18.6 17.2 10

Reporting and external review 6.2 6.5 6.8 6.4 7.5 5.6 7.5 5.0 5.8 6

Reputation of the issuer 17.5 19.2 22.4 18.9 19.4 22.2 7.5 11.3 16.6 17

ESG score 13.8 14.8 15.2 11.9 12.4 11.67 7.9 8.9 8.1 12

Size of the green bond issue 7.0 8.0 6.4 6.8 6.5 7.2 3.2 2.7 2.0 6

Consistency 0.7 0.1 5.5 1.00 4.4 4.7 9.5 9.5 8.4

Table 6. Results of the pairwise comparison matrix for benefits of issuing green bonds (source:
compiled by authors).

Criteria Ex. 1,
%

Ex. 2,
%

Ex. 3,
%

Ex. 4,
%

Ex. 5,
%

Ex. 6,
%

Ex. 7,
%

Ex. 8,
%

Ex. 9,
% FW

Instrument for management of the
currency risks 6.6 6.62 6.7 8.8 8.3 7.5 7.9 3.0 1.6 6

Increase of investor interest in
environmental financing 4.6 4.57 3.9 4.2 4.5 4.2 4.3 17.9 5.2 6

Strengthen aptitude of institutional investors 3.9 3.87 3.1 3.1 3.2 3.4 3.4 19.7 6.0 6

Provision of quantifiable and
measurable benefits 13.9 13.91 10.8 14.8 13.5 14.7 14.8 2.7 17.8 13

Supporting government polices 9.99 9.99 11.1 9.99 9.8 10.1 10.8 7.9 4.8 9

Stimulation of involvement of the public 11.6 11.63 7.8 7.2 7.9 8.4 8.7 18.2 6.7 10

Creating/stabilising efficient bond market 13.7 13.66 13.0 11.6 12.5 13.0 11.9 4.1 14.1 12

Low investment risks 16.2 16.18 14.8 18.4 20.0 17.7 14.8 3.2 19.1 16

Ability to raise large investment amounts
needed to finance

environmentally-friendly projects
9.9 9.93 15.8 11.2 10.6 11.3 13.4 18.3 21.4 14

Bonds bear more flexibility and liquidity 9.6 9.64 13.5 10.6 9.7 9.7 10.0 4.9 3.4 9

Consistency 0.8 0.8 9.9 9.0 9.5 8.0 8.5 8.1 6.4
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Table 7. Results of the pairwise comparison matrix for challenges of issuing green bonds (source:
compiled by authors).

Criteria Ex. 1,
%

Ex. 2,
%

Ex. 3,
%

Ex. 4,
%

Ex. 5,
%

Ex. 6,
%

Ex. 7,
%

Ex. 8,
%

Ex. 9,
% FW

Greenwashing 53.1 51.2 45.8 45.6 44.1 35.2 10.2 29.0 32.6 39

Green bond market might exaggerate its
importnce in environmental protection 25.8 23.3 28.8 20.1 22.6 20.7 6.5 28.4 32.6 23

Green bonds provide slight financial and
economic benefits for investors willing to

engage into projects supporting the
environment

6.0 10.5 11.3 16.5 16.3 23.4 7.6 29.0 18.0 15

Issuance costs 10.60 9.9 8.01 11.6 11.4 13.8 7.6 8.5 12.3 10

Absence of global market standards 4.6 5.2 6.1 6.1 5.7 6.9 68.1 5.1 4.7 12

Consistency 7.2 7.1 4.7 6.6 8.2 8.2 3.5 0.6 8.1

The following criteria were evaluated by experts to explain the challenges of issuing
green bonds in Lithuania (Table 7): (1) greenwashing, (2) the green bond market might
exaggerate its own importance in environmental protection, (3) green bonds provide slight
financial and economic benefits for investors willing to engage into projects supporting the
environment, (4) issuance costs, (5) absence of global market standards. According to the
experts, the biggest challenges associated with issuing green bonds include:

1. Greenwashing (39%);
2. The green bond market might exaggerate its role in environmental protection (23%);
3. Green bonds provide slight financial and economic benefits for investors willing to

engage in projects supporting the environment (15%);
4. Absence of global market standards (12%).

4.3. Research Results Obtained via Open Questions

The first open question covered the perceptions of experts on the credibility of green
bonds. Experts suggest that reputation, ESG score, and credit rating are crucial criteria in
green bonds’ reliability. Thus, considerable importance is placed on the comprehensive
project goal that will be financed by the issued green bond, along with clarity of the project
management approach and the use of proceeds. It is important to mention that experts
observed the importance of a green bond’s reliance on international certification standards
(e.g., ICMA) or the EU taxonomy regulation (Regulation 2020/852 of the European Parlia-
ment and of the Council of 18 June 2020) and the related EU Green Bond Standard (EUGBS).
Additionally, the benefits of the green bond issue should be well-defined with a focus on
sustainability and protection of the environment.

The second question covered the perception of experts on the other success criteria
of green bond issuance in Lithuania. Experts suggested the importance of clear communi-
cation of various factors relating to green bond issuance (e.g., purpose, outcomes of the
project, contribution to sustainability or environmental protection) to investors and the
public. Such communication could be arranged with a wider scope through a promotional
campaign. Experts also observed that governmental support should correspond to the
success of green bond issuance. Experts agreed that promotion of green finance, green
bonds as financing mechanisms, and green investment is needed on a country level, and
such governmental efforts would correspond to the success of green bond issuance. Lastly,
experts suggest that the adoption of best practices for issuing green bonds from market
players involved in such issuances for a considerable time would also help to increase their
potential success.

The third open question covered the perception of experts on the other benefits of
green bond issuance in Lithuania. Here, experts agreed that the issuance of green bonds
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was associated with increased activity of the financial market in Lithuania, corresponding
to increased variety of financial products available for investors. The issuance of green
bonds would also help to diversify of investors’ portfolios. Thus, green bond issuance
helps to raise funds for various types of projects: (1) those focused on sustainability and
environmental preservation, (2) projects that present challenges for obtaining funding,
(3) projects financed via loans. Furthermore, green bond issuance helps to raise awareness
of environmental challenges and to educate the public about green finance.

The fourth open question covered the perception of experts on the other challenges
relating to green bond issuance in Lithuania. The experts in this study agreed that the
attractiveness of the issued green bond may be influenced by the small local market and
limited local financial potential, whereas opportunities to attract foreign investors might be
insufficient. On the investor side, the experts reported reliability concerns related to project
transparency, the clear use of proceeds, and benefits from the projects. On the issuer’s
side, experts pointed out challenges in meeting the green bond certification standards, data
availability, and distrust from possible investors coupled with insufficient knowledge and
proficiency of investors in green finance. Finally, the experts also pointed out a lack of
confidence in green bonds from the general public, which might be related to the issue of a
lack of available information for a wider audience.

The fifth open question relates to the perception of experts in understanding the green
value added by green bonds and its contribution to the success of the issuance. All experts
agreed that the value added by the issued green bonds would undoubtedly be a beneficial
measure to improve understanding of green bonds. This result implies that additional
valuation measures could be considered for future development.

The sixth open question concerns the perception of experts on the enhancement of the
impact or success of green bond issuance in Lithuania. Experts proposed that governmental
support along with the promotion of green finance and green bonds on a broader scale is
necessary for successful green bond issuance in Lithuania. The significance of informational
and education campaigns was noted. Experts also suggested that clear communication
of various factors relating to green bond issuance (e.g., purpose, outcomes of the project,
contribution to sustainability or environmental protection, impact assessment, benefits
tracking) by reputable process stakeholders should increase the chances of its success.

5. Discussion

This study provides insights into the success factors, benefits, and challenges of green
bond issuance in Lithuania. The results can be summarised considering the perceptions of
the issuers of green bonds and potential investors.

Factors relevant to the issuer when deciding to issue a green bond in Lithuania are
related to the suitability of requirements for green project eligibility and processes for
project evaluation and selection. Note that this study has revealed that precedence for
financially sound projects should be considered; the practice of environmentally beneficial
projects is usually based on the economic benefits of the projects as they do not invite
substantial financial returns. Furthermore, potential green bond issuance should be based
on certification standards (e.g., ICMA, EU Green Bond Standard (EUGBS)) and the adoption
of best practices in issuing green bonds from experienced and reputable market players.
These certification standards should be taken as a reference point for successful green bond
issuance. Finally, from the issuer’s perspective, the promotion of green finance and green
bonds by the government is a significant factor when deciding to issue a green bond, as
these help to attract local and foreign investors. Factors important to the investor when
deciding whether to invest in a green bond in Lithuania are mainly related to the state of
the issuer, for instance, whether the issuer is reputable as well as their credit rating and
ESG score. When engaging with green bonds, investors value the clear communication
of various factors relating to the green bond issuance (e.g., purpose, outcomes of the
project, potential benefits, use of proceeds, certification, contribution to sustainability or
environmental protection).
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The benefits of the issuing green bonds in Lithuania from the perspective of the issuers
can be summarised in reference to projects that can be potentially financed by the green
bonds, such as projects focused on sustainability and environmental preservation, projects
that encounter challenges obtaining funding, or projects financed via loans. Another
benefit for the issuer of the green bonds is the ability to raise large investment amounts
needed to finance environmentally friendly projects. Studies show that green bonds help
to reduce the cost of debt (Hussain et al. 2022; Teti et al. 2022), which is beneficial for
the financing of large projects. The benefits of investing in bonds in Lithuania from an
investor’s perspective are related to the increased efficiency of the bond market, increased
variety of fixed-income products, improved portfolio diversification, and low investment
risks. The benefits of diversification have been identified by researchers (Chopra and Mehta
2023; Elsayed et al. 2022; Maino 2022; Naeem et al. 2022, 2023; Tiwari et al. 2023). Studies of
portfolios including green and conventional bonds in the USA and Europe showed that
green bonds help increase returns and reduce volatility (Baranowski and Kopnina 2022;
Han and Li 2022). Researchers also observe that holding green bonds until maturity might be a
beneficial strategy for investors to overcome liquidity concerns (Boutabba and Rannou 2022).

Challenges related to green bond issuance in Lithuania from the perspective of the
issuer are associated with the potential of the green bond issuance to obtain anticipated
results. Market-specific factors such as its size, financial potential, and limited opportunities
to attract foreign investors are currently the major challenges in the market. Similar
situations of difficulties in attracting foreign investors have been observed in the Czech
Republic, Hungary, Poland, and Slovakia (Hadas-Dyduch et al. 2022). Other potential
investor challenges include the absence of unified market-certification standards, which
makes it difficult to meet certification requirements. The same challenges relating to a
lack of international certification have been observed in Europe (Nikolaj et al. 2022) and
Asian countries (Jain et al. 2022). Data availability and consistency related to environmental
variables is also a major of concern for issuers. The same data challenges are also evident in
studies of Northern Europe (Tona et al. 2023). Finally, potential investor sentiment such as
a lack of trust in green bonds is also a challenge for issuers, considering that the knowledge
and expertise of potential investors in the green bond market can be improved.

Challenges related to the green bond issuance in Lithuania from the perspective of the
investor are related to the potential greenwashing that can be associated with green bonds
and to the extent of the contribution of the green bond market to environmental protection.
On the one hand, greenwashing is considered to be a threat to the further development
of the green bond market (Lin and Hong 2022; Maino 2022). On the other hand, potential
investors might be able to understand in greater detail the financial and economic benefits
of projects supporting the environment, and may be willing to engage with these through
the acquisition of green bonds.

Research on the availability and readability of green bond issuance documentation
has a positive effect on the liquidity of green bonds (Lebelle et al. 2022). The absence of
global market standards can also raise reliability concerns related to project transparency,
the clear use of proceeds from green projects, and their benefits to potential investors. A
lack of global or local standards has been noted as a challenge in the Czech Republic, Hungary,
Poland, Slovakia (Hadas-Dyduch et al. 2022), Asia (Jain et al. 2022), and India (Kumar 2022a).

Experts who participated in this survey emphasized the importance of communication
and information availability for investors and the general public as part of the success of
a green bond issuance. The significance of the availability of information and awareness
of the benefits of green bonds was also apparent in the Czech Republic, Hungary, Poland,
Slovakia (Hadas-Dyduch et al. 2022), and other countries (Ozili 2022; Štreimikienė et al. 2022).
The following aspects should be considered by issuers of green bonds in Lithuania when
establishing communication about green bonds: (1) the purpose of the issuance and its
potential environmental benefits, (2) the outcomes of the project being financed by the
green bond, (3) the use of proceeds, (4) certification, (5) the contribution to sustainability or
environmental protection, and (6) the environmental challenges faced by the issuer.
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In addition, with the increasing level of public participation in green bonds, the
government of Lithuania could contribute to the promotion of green finance and green
bonds by focusing on these areas: (1) information readiness for varied audiences, including
potential investors and the general public, (2) raising awareness of the environmental
challenges, (3) the importance of green finance in environmental protection, (4) green
finance mechanisms, (5) benefits of the green bond issue, and (6) how to understand and
detect greenwashing.

This research has also showed the applicability of the AHP method for the selected
survey. Alternative methods which can be applied for similar studies instead of AHP
can include application of fuzzy AHP (Yadi Liu et al. 2023). In contrast, as the green
bond market in Lithuania becomes more mature and more data becomes available, the
comparison of results could be consequentially developed. An applicable method may be
principal component analysis, which is widely applied in multivariate analysis (Ghojogh
et al. 2023; Jolliffe 2022). Principal component analysis is used in various fields such as
finance (Battisti et al. 2022; Kumar 2022b; Malik et al. 2022), economics (Mohsin et al. 2022;
Sun et al. 2022b), forecasting (Chang et al. 2022; Dai 2022), medical studies (Gupta et al.
2022; Jiang et al. 2022), machinery (Palit et al. 2022).

Based on the findings of this research, several recommendations and practical im-
plications can be made for potential issuers, investors, and policymakers interested in
promoting sustainable and green finance. Firstly, issuers should prioritize their reputation,
credit rating, and environmental, social, and governance score to increase the likelihood of
successful green bond issuance. Issuers should avoid greenwashing, by providing transpar-
ent and accurate information about the environmental impact of their projects. Researchers
(Torvanger et al. 2021) observe that the success and development of the green bond market
depends on collaboration between the issuers of green bonds and potential investors, effec-
tive communication, and transparent disclosure of green finance activities. Thus, investors
should carefully evaluate green bond issuers to ensure they are committed to sustainable
and environmentally responsible practices. Furthermore, policymakers should encourage
the development of green bond markets by providing regulatory support and financial
incentives. As noted by Mr Mark Carney, Governor of the Bank of England and Chairman
of the Financial Stability Board, in his speech at Lloyd’s of London, governments should
lead to the transition to the low carbon economy (Carney 2015).

6. Limitations and Future Research Recommendations

The limitations of this research are mainly related to the scope of the success factors,
benefits, and challenges of issuing green bonds. As more studies are published by re-
searchers, more new research variables might appear which may be useful to test in terms
of their relevance for Lithuania. As a result, one of the future research dimensions could be
the evaluation of new success factors, benefits, and challenges of issuing green bonds in
Lithuania, based on the findings of other scholars.

Another limitation of the study may relate to the number of experts participating in the
survey. Although the selected method for the analysis of expert opinion does not require
a large number of respondents, the current study employed the opinion of nine experts.
Currently, as green bond issuance is a relatively new topic in Lithuania, the selected number
of respondents seems to be sufficient as the number of professionals working in this field is
limited. However, as the green bond concept evolves within the country and the number
of professionals involved in the issuance of green bonds potentially might increase, similar
research with the involvement of a broader audience of experts can be carried out on the
success factors, benefits, and challenges of issuing green bonds.

It is important to mention a relevant factor as a limitation of the current research. At
the current stage of development of the green bond market in Lithuania, which is still a
niche market, the proposed survey is relevant and provides value for issuers, investors,
and policy makers. However, after some time, when the green bond market becomes more
mature, the identified attributes of success for issuing green bonds, their benefits, and
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challenges might not remain relevant or may change. Therefore, similar research could be
carried out in the future under more mature green bond market conditions.

Moreover, another limitation can be attributed to the significance of the study for a
particular country. Based on the discussion points covered in the study, some similarities
can be drawn between countries sharing similar attributes (e.g., population, GDP, devel-
opment of the green bond market, etc.); it is still worth proving the suitability of such
generalizations. One of the dimensions of future research could focus on the comparison of
the situation within the region. This would include the development of similar research
in Latvia and Estonia and establishing an understanding of whether selected research
variables provide similar results within the region.

Thus, the current research could be supplemented with the findings from the lessons
learned about the current issues affecting green bonds, as described in the literature review.
Although the current coverage of the research variables affecting the success factors, ben-
efits, and challenges of issuing green bonds already covers insights from actual issuance
experience, more detailed analysis of technicalities would be also beneficial. Therefore,
future research could focus on the actual and in-depth know-how of the green bond is-
suance process and its peculiarities in Lithuania, taking into account dependence on the
issuer type.

Finally, future research can also focus on the potential financial and economic benefits
of issuing green bonds in Lithuania. This would help to bring more clarity for prospective
issuers on exact benefits and would help to navigate them towards a decision on issuance.

7. Conclusions

The importance of sustainable and green finance is growing and gaining attention
globally. Green finance is considered to be an innovative way to finance green growth.
One of the challenges of green finance is the effective allocation of funds to green projects
initiated by various players in the economy, such as private, public, and other market
participants (Ning et al. 2021). Academics have observed that green finance contributes to
the ecological advancement of the economy (Zhou and Xu 2022). Moreover, researchers
state that optimal construction of an investment portfolio of green finance solutions can
serve as an efficient tool for the acquisition of funds necessary for addressing environmental
and ecological challenges.

In 2019, the European Commission developed a structural reform support programme
(SRSP) for Lithuania, acknowledging the active involvement of the country in green finance
yet simultaneously indicating that the current level of funds raised through green finance
products is unsustainable in the long run (European Commission 2019). Considering efforts
to restructure the regulatory environment in order to promote the development of the green
bond market, this paper has aimed to identify the success factors, benefits, and challenges
of issuing green bonds in Lithuania and to fill the gaps in the scientific literature on the
research variables in the region or in countries of similar size or economic conditions.

Results of the study prove the importance of green bonds in innovative economic
policy and the rise of green finance markets. First, this research has revealed that the
reputation, good credit rating, ESG score of the issuer, qualification criteria for green
projects, the process of evaluation, the selection of projects, and the prioritisation of these
projects as financially viable are the key components of a successful green bond issuance.
Second, on the benefits side, green bond issuances correspond to low investment risks,
the ability to raise large investment amounts, the provision of tangible added benefits,
the creation and stabilisation of an efficient bond market, and the promotion of public
participation. Finally, however, green bonds issues face challenges such as an absence of
global market standards, greenwashing, a questionable role in environmental protection,
and dubious financial and economic benefits.

The study also highlighted the applicability of the analytical hierarchy process method
and expert survey as valuable tools for assessing the factors that influence sustainable
finance. The methodology proposed in the study and findings can serve as a basis for
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future research that explores the factors that influence sustainable finance and can help to
advance the understanding of this field.

Overall, our study confirmed the important roles of green bonds as an instrument of
the green finance market. As a result, the research provides important practical implications
for policy makers, issuers, and investors in green bonds in Lithuania. In order to further
develop the research, proposals are suggested including the comparison of research findings
with those from other countries. The evidence calls for rethinking public intervention in
the green finance market.
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Saaty, Thomas L., and Mujgan Sağır Özdemir. 2015. How Many Judges Should There Be in a Group? Annals of Data Science 1: 359–68.
[CrossRef]

Sachs, Jeffrey, Wing Thye Woo, Naoyuki Yoshino, and Farhad Taghizadeh-Hesary, eds. 2019. Handbook of Green Finance. Energy
Security and Sustainable Development. In Handbook of Green Finance. Singapore: Springer. [CrossRef]
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