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Abstract: There is beyond any doubt that Latin America is one of the most important emerging
markets in the world, which has increased its importance in the last decades. In effect, the issues
of green, social, and sustainability (GSS) bonds are gaining more and more importance in the Latin
American and the Caribbean (LAC) financial markets. They are specifically focused on raising
funding for public expenditure programs that contribute to achieving several objectives, such as
climate and environmental projects, energy efficiency, pollution prevention, sustainable agriculture,
fishery and forestry, etc. The main objective of this paper is to provide a literature revision of the
evolution of the issuance of GSS bonds in the LAC region and to analyze the economic growth
of the countries which issue this type of bond. We will apply multiple linear regression to relate
the economic growth of some countries of the LAC region with the variables proposed by the IFC
Emerging Market Green Bonds Report (2019). It has been shown that the economic growth of the
countries in the LAC region that are issuing GSS bonds is significantly related to the Sovereign Green
Issuance (Total Planned), the ratio of Private Credit/GDP, and the Rule of Law Index. However, this
research has had the limitation of the scarcity of available data in the LAC markets.

Keywords: economic growth; GSS bonds; sustainable finance; sustainable development goals; Latin
American and Caribbean markets

1. Introduction

In the conceptual framework of sustainability, the United Nations (UN) launched the
so-called seventeen Sustainable Development Goals (SDGs) which projected, in 2015, a
horizon until 2030 in order to urge the member states to take actions addressed to reduce
poverty, the protection of the planet, and the prosperity of people around the world [1,2].

Although certain advances in the fulfillment of those goals (see Figure 1) have been
evidenced, during the first decade, there is still a long way to go, as an urgent need to
increase the speed of action to reach this milestone in 2030 is required.

International finance has coined the term “sustainable finance” which, according to the
Spanish stock market supervisory, the National Securities Market Commission [3], aims the
economic growth of nations toward more human and balanced development, by satisfying
current needs and envisioning a better future for new generations. Therefore, sustainable
finance, in addition to strictly financial criteria such as profitability, risk, and liquidity, is
mainly based on satisfying environmental, social, and governance needs.

In the same sense, the International Finance Corporation (IFC) [4] defines green finance
as the action of financing investments that offer environmental benefits. This initiative is
mainly aimed at financing renewable energy projects which contribute to climate change,
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the latter being one of the many components that are known as “green philosophy” or
“inclusive sustainability” which, in current times, contribute to environmental changes [5].

Figure 1. Sustainable Development Goals. Source: [1].

In contrast with the aforementioned reference, we can highlight another study on green
finance, developed by Yoshino et al. [6], which analyzes the reduction of global investments
in renewable energy and energy efficiency, becoming a threat to the much-desired expansion
of investments in green finance which contribute to guaranteeing energy security, allowing
compliance with the objectives of climate change and greenhouse gas emissions. These
scholars [6] explain that financial institutions generally pay more attention to fossil fuel
projects than green projects, mainly due to risks that prevail among green technologies, in
addition to providing a relatively lower rate of return. In summary, the rise of green finance
and climate finance are directly and indirectly related to some sustainable developments.

The capital market world, in its eagerness to innovate, has tried to harmonize financial
markets and sustainable economic projects. This is how the so-called green bonds were
born. Those bonds arose from the need of a group of Swedish pension funds whose desire
was to invest in projects aimed at caring for and conserving the climate, thus deciding to
contact the World Bank in 2007. Thus, after one year, they issue the first green bond, thus
establishing a bridge between climate projects and investor financing [7].

Green bonds, also called climate bonds or sustainable bonds, are supposed the begin-
ning of the paradigm shift, by including in the financial market the investment in liquid
fixed income assets with, moreover, the characteristic of attracting investors with a social
awareness, who wish to bet on green projects. Consequently, according to the Climate
Bonds Initiative [8], whose reports repeatedly show the figures of the behavior of these
bonds around the world, these bonds have been classified into three categories: green,
social, and sustainability, denoted by the acronym GSS in English.

However, this paper focuses on Latin American and the Caribbean (hereinafter, LAC)
countries and it is intended to analyze the participation of the fourteen countries which,
until 2020 framed in the program implemented by the UN and with the objectives of
sustainability, have decided to participate in the capital market with the issuance of GSS
bonds. In this context, the evolution of issuances since their inception and the impact
on growth in their economies will be reviewed, as well as the limitations that this region
exhibits and the possible differences between sustainable and unsustainable bonds.

This paper is structured as follows: after the Introduction, Section 2 presents a review
of the presence of GSS bonds worldwide and in the LAC region, by conducting, in Section 3,
the literature review of the research on the relation between the issuances of GSS bonds and
the economic growth of issuers. On the other hand, Section 4 sets out the methodology, the
data, and the variables which are necessary to analyze this topic from an empirical point
of view. As a consequence, Section 5 presents the results of the multiple linear regression
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applied in the former section. Finally, the discussion and conclusions are presented in
Section 6 with the proposal of a future research agenda.

2. Green, Social, and Sustainability Bonds
2.1. Global GSS Bond Issuances

The issuance of sustainable bonds was a response to the existence of polluting nations,
thus giving rise for more than a decade to the commitment to ecological projects through
the acquisition of sustainable bonds. Specifically, the global green bond market had its
beginnings in 2007 when multilateral development banks raised funds for projects aimed
to safeguard the climate. The first to enter this market, creating specific lists of green
bonds, were the Scandinavian Stock Exchange and the London Stock Exchange, whilst
the first green-type operation took place in Luxembourg with the European Investment
Bank (EIB) [9].

The World Bank set down the foundations of green bonds in a work coordinated by
the International Association of Capital Markets (ICMA) [10], also highlighting the social
value of such bonds and their transparency. With all this, the World Bank issued the first
green bond in 2008, linking the need for financing by investors with those projects seeking
to protect the climate [7].

Since 2008, bond issuances have increased rapidly in size and coverage. The total
amount of this market reached more than USD 550 billion in 2019. Figure 2 [11] shows
the cumulative amounts of issuances in Europe and the LAC region. According to the
Climate Bonds Initiative [12], until 2020 the issue of GSS bonds is supposed to be USD
700,000 million, almost twice as much as in 2019 (USD 358,000 million). Likewise, ac-
cording to the Climate Bonds Initiative [12,13], the sustainable bond market, at the end
of 2020, reached USD 1.7 trillion, and almost 10,000 instruments were issued under the
denomination GSS bonds since 2007. Figure 3 shows the size of the market according to the
type of bonds and Figure 4 shows the numbers of issuers and instruments during 2020.

Figure 2. Cumulative issuance of sustainable bonds in Europe and the LCA region from 2019. Source:
Own elaboration based on [11].
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Figure 3. Cumulative size of GSS bond markets (December 2020). Source: Own elaboration based
on [14].

Figure 4. Cumulative number of GSS bond issuers and instruments (December 2020). Source: Own
elaboration based on [13].

2.2. GSS Bond Issuances in the LAC Region

In the LAC region, GSS bonds are a financial instrument with great potential given the
increasing need for financing for the management of forests and hydrographic basins, and
for infrastructures. This allows facing the damages caused by the climate change, by also
increasing its transparency to attract investors [15,16].

In 2014, the first GSS bond issue was launched by Peru and, by 2020, there were twelve
countries in this region issuing those bonds: Barbados, Mexico, Colombia, Ecuador, Peru,
Chile, Argentina, Brazil, Panamá, Guatemala, Uruguay, and Costa Rica. Table 1 shows the
cumulative amounts issued by these countries until December 2020.
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Table 1. GSS bonds issued until December 2020 in the LAC region. Source: Own elaboration based
on [12,17,18].

Country Number of Bonds Number of Issuers Amount Issued (in
Millions of USD)

Argentina 4 3 610
Brazil 28 25 8260.30
Chile 10 3 9278.00

Colombia 3 3 332
Costa Rica 1 1 500
Ecuador 3 3 670

Guatemala 1 1 500
Mexico 12 9 4858.30
Panama 1 1 263

Paraguay 1 1 300
Peru 3 2 804

Supranational 9 4 2742.00

Total 76 56 29,117.60

Chile is the dominant country in the LAC region, representing 31.86% of total regional
issuances, followed by Brazil with 28.37% and México with 16.69%. In the subsequent
positions, we can find Peru, Argentina, Costa Rica, Colombia, and Uruguay, with partici-
pation between 2.76% and 0.90%. The other three countries have a share of less than 1%
(Figure 5). According to the number of issued bonds, the distribution is more fragmented;
however, Brazil (37%), Chile (10%), and México (12%) keep the first places in the rank of
the LAC countries.

Figure 5. Share (%) of bond issuances in the LAC region. Source: Own elaboration based on [12].

Figure 6 shows the use of the funds coming from GSS bonds, by type of project, high-
lighting the relevance of renewable energies (44%), followed by those projects destined for
the use of land and transportation. Renewable energies, as well as sustainable construction
and transport projects, are the ones that make the most use of the resources obtained by the
bonds at an international level.
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Figure 6. Use of GSS funds by type of project. Source: Own elaboration based on [18].

Sustainable bonds in the LAC region have increased by 60% until June 2021. In spite
of the impact of the COVID-19 pandemic, the LAC sustainable debt market continued to
soar throughout 2020 and 2021. Thus, the total GSS issuance amounted to 16.3 bn in 2020.
Table 2 shows the amount of GSS debt issued (in USD bn), number of issuers, and number
of instruments.

Table 2. LAC sustainable debt market. Source: Own elaboration based on [14].

Country
Amount of GSS

Debt Issued USD
(bn)

% of LAC GSS
Bond Market

Number of
Issuers

Number of
Instruments

% Benchmark
Issuance

by Amount

Average
Instrument

Size USD (m)

Chile 17.800 36.60% 18 33 76% 540
Brazil 11.700 24.10% 53 90 30% 130

Mexico 7.800 16.00% 21 44 20% 181
Peru 1.200 2.40% 7 10 0% 118

Argentina 1.300 2.60% 11 13 0% 97
Guatemala 1.200 2.40% 1 2 58% 600
Bermuda 0.800 1.60% 2 2 88% 400
Colombia 1.300 2.70% 9 16 0% 80
Costa Rica 0.554 1.10% 3 3 0% 185
Uruguay 0.376 0.80% 2 3 0% 125
Panama 0.380 0.80% 4 13 0% 29
Ecuador 0.570 1.20% 3 3 0% 190
Barbados 0.090 0.02% 1 2 0% 4

Supranational 3.530 6.90% 3 12 47% 281

48.60 138 246

As formerly indicated, in the LAC area there are some countries that have made
significant progress in relation to others such as Chile, Brazil, and Mexico, which have
carried out projects aiming at sustainable development programs and its outlined objectives.
However, there are other countries presenting certain drawbacks, called barriers. We can
highlight (a) lack of knowledge and capacity development, (b) difficulties in identifying
and creating green portfolios, and (c) lack of standardized monitoring mechanisms. Table 3
shows the barriers and progress made in the issuance of GSS bonds in the LAC countries.
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Table 3. Barriers and progress in the issuance of green bonds in the LAC region. Source: Own
elaboration based on [11].

Barriers Advances

Higher issuance costs that are not offset
by debt conditions

In Costa Rica, the National Stock Exchange reduced
the registration costs of green bonds.
In Colombia, the same is done with small
bond issues.

Complex issuance procedures (including
the definition of what is green)

Stock exchanges have published guidelines for the
issuance of green bonds in Costa Rica, the
Dominican Republic, Colombia, and Chile,
among others.
Some regulators have helped clarify these processes.
In Colombia, the regulator issued a taxonomy.

Demanding reporting process and impact
measurement

First impact measurement practices.
Reporting to investors and other stakeholders is
common practice.

As a solution to the expansion of the GSS bonds market in the LAC region, the
management of development banks is required, through the structuring and evaluation of
the projects to which the resources obtained by GSS bonds are going to be assigned, with
the respective certifications, impact evaluations, and other types of internal and external
reports [18–20]. Figure 7 shows the progress percentages of green financing with the
management of development banks in the countries of the LAC region. It should be noted
that, since 2016, the IDB group has given its support, strengthening the green capital market
in the region and supporting more than 30% of issuances in terms of volume. Among some
countries, we can cite Chile, México, and Ecuador.

Figure 7. Development banks in the LAC region and progress in the green financing process. Source:
Own elaboration based on [20].

3. Literature Review

This section is devoted to the review of existing academic articles and reports in the
study of the green bonus premium for investing in these types of securities, known as
“greenium”, taking different approaches and perspectives. Moreover, we will analyze the
presence of a premium in the issuance of green bonds in Latin America as an alternative to
meet the UN objectives for the year 2030.

3.1. Premium on Issuance of Green Bonds vs. Traditional Bonds

Sixteen academic articles have been selected related to the presence of a premium
in the issuance of green bonds as an incentive for investors supporting the expansion of
the green bond market. Thirteen works correspond to developed countries and three to
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green capital markets in Latin America: the first case for Chile; the second study for Chile,
Mexico, Colombia, and Brazil; the third study is focused on Ecuador. The summary is
shown in Table 4.

Table 4. Summary of the studies on the issuance of green bonds. Source: Own elaboration.

Year Authors Main Results

2020 MacAskill, Roca, Liu, Stewart, and Sahin A part of the investors is willing to pay a higher price for green bonds
and therefore accept a lower yield for these bonds

2020 Lebelle, Lajili Jarjir, and Sassi The market reacts negatively to the announcement of green bond issues

2020 Wang, Chen, Li, You, and Zhong The price premium of the Chinese green bonds is much higher than
that of an international green bond documented in previous studies

2020 Cheong and Choi It was determined that more studies report positive evidence
for “greenium”

2020 Durán Quintana and Morales Zamora
For the Chilean corporate bonds, it is shown that the Chilean market

values the profitability requirements in a different way according to the
type of bond, green or conventional

2019 Gianfrate and Peri
Green bonds are more financially desirable than non-green ones. The

advantage is greatest for corporate issuers and persists in the
secondary market

2019 Fatin
Energy accounts for 33%, followed by low-carbon construction at 29%,
low-carbon transportation at 20%, water at 9%, and waste and land use

at a 3% each

2018 Banga As innovative financial instruments, green bonds provide an
opportunity to direct private finance towards low-carbon investments

2019 Nanayakkara and Colombage
Trading a green bond with a premium provides a lower-risk

investment opportunity for investors. Green bonds trade at a premium
on the global capital market

2019 Tolliver, Keeley, and Managi
Macroeconomic and institutional factors are driving the growth of

green bond issues that finance investments in climate and sustainability
for the future

2019 Zerbib
The results suggest a small negative premium: the yield of a green

bond is lower than that of a conventional bond. On average, the
premium is −2 basis points for the entire sample

2019 Torres
It is estimated that, if the interest rates of green bonds that the issuer

could offer are lower than the active rates, they will be attractive
to investors

2019 Uribe
A negative premium is determined due to the high demand in a market
with limited supply. Moreover, there is a lack of tax incentives and high

issuance and certification costs

2018 Karpf and Mandel
They found that conventional bond yields are higher on average and

that green bonds trade lower appreciations and higher yields in
the markets

2018 Baker, Bergstresser, Serafeim,
and Wurgler

Green bonds are in fact issued at a premium, underperforming by
several basis points

2018 Hachenberg and Schiereck
Green bonds rated AA and BBB are economically traded more strictly

than their comparable non-green bonds, but we could not find any
statistical significance

From the literature selected for the analysis of the capital market’s reaction to the
issuance of sustainable bonds, responses more positive than pessimistic could be obtained.
This is due to the expectations and awareness of investors to place their resources, preferen-
tially, in environmental projects vs. unsustainable bonds. These studies have focused on
the green and traditional capital markets in different regions of the world.
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Among the global studies, we can highlight the paper by Wang et al. [21] on the
Chinese green bond market, showing favorable returns on green bond issues. However,
Lebelle et al. [22] in their study of a sample of 475 green bonds issued by 145 companies in
the US, Europe, and Asia, determined, among their conclusions, that in developed markets
the reaction is more negative to the issuance of green bonds.

Gianfrate and Peri [23], for the European region, focus their study on determining
whether green bonds represent one of the key instruments to mobilize financial resources
and, by analyzing 121 green bonds issued in this region, state that green bonds are more
convenient from a financial point of view than traditional bonds. Fatin [24] identifies the
countries that have contributed to the ranking of USD 200 billion of green bonds in the
world and the use of funds, obtaining that energy represents 33%; followed by the drop
in coal in construction 29%; low-carbon transport 20%, water 9%; waste and land use,
3% each.

In the case of the US, there are also studies comparing green with traditional bonds
in terms of their yields and rates. In this sense, we can highlight the work carried out
by Baker et al. [25] for the US corporate and municipal green bond markets, by selecting
2083 green municipal bonds issued between 2010 and 2016, and 19 US green corporate
bonds issued between 2014 and 2016, obtaining as a result that green bonds are, in fact,
issued at a premium, underperforming by several basis points. This work is complemented
by Karpf and Mandel [26] where the yield curves, the solvency of the issuer, and the rates
of the green and traditional US Treasury bonds are compared in the municipal bond market
of the US, by concluding that traditional bond yields are higher on average and that green
bonds trade at lower prices and higher yields in the markets.

Banga [27] takes a sample of ten developed countries that use green bonds as innova-
tive financial instruments, confirming that they provide an opportunity to direct private
finance towards low-carbon investments. In general, throughout the literature review, it can
be pointed out that this new asset class also offers attractive risk-return profiles compared
to conventional (non-green) bonds [28].

On the other hand, when examining the price difference between green bonds and
conventional bonds in capital markets around the world, Nanayakkara et al. [29] select a
sample of 82 green bonds and 43 corporate bonds, obtaining a result that the market can
trade a green bond with a premium as it provides a lower-risk investment opportunity for
investors. Furthermore, it was found that green bonds trade at a premium on the global
capital market. This indicates the attractiveness of these bonds to investors.

Tolliver et al. [30] suggest a small negative premium as the yield of a green bond
is lower than that of a traditional bond, by concluding that, on average, the premium is
−2 basis points for the entire analyzed sample. In relation to this, MacAskill et al. [31]
analyze the possible existence of the green premium in the primary and secondary markets
by conducting a literature review of works published between 2007 and 2019, selecting
16 out of a total of 96, and inferring that some investors are willing to pay a higher price
for green bonds and, therefore, to accept a lower return.

Zerbib [32] seeks to estimate the differential yield between a green bond and a hypo-
thetical conventional bond, from July 2013 to December 2017, by choosing 1065 green bonds
complying with the Green Bond principles indexed by Bloomberg on 31 December 2017.
The results suggest a small negative premium: The yield of a green bond is lower than
that of a conventional bond. This complements the result by Gianfrate and Peri [23] who
analyzed whether green bonds have a significant impact on bond prices and whether the
negative premiums of green bonds issued by corporations are or are not more convenient,
ceteris paribus, than conventional bonds. In this way, they found that green bonds are
more financially desirable than non-green ones. The advantage is greatest for corporate
issuers and persists in the secondary market.

Additionally, Zerbib [32] compared the yield spreads between 1065 green and con-
ventional bonds by concluding the low impact of investors’ environmental preferences on
bond prices, which is not, at this stage, a disincentive for investors to support the expansion
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of the green bond market. Therefore, the answer to whether there is positive evidence of
green premium can be corroborated by the study of Cheong and Choi [33] which provides a
review of articles about the market prices of green bonds, the economic and environmental
effects of financing green bonds, and the legal and institutional problems in the green
bond market, being able to conclude that more studies report positive evidence for the
so-called greenium.

Finally, Dan and Tiron-Tudor [34] examine the determinants of the green bonds
issuances in the context of the European Union countries. To do this, they explore the
impact of some environmental, social, governance, and macroeconomic indicators on
the level of green bond issues in the period 2014–2019. More specifically, rating, ESG
index, fiscal balance, inflation rate, and population significantly affect the volume of green
bond issuances.

3.2. Premium on Issuance of GSS Bonds in the LAC Region

Relating to the analysis of the financial profitability of green bonds compared to
ordinary bonds in Latin America, Uribe [35] selected 4448 green and ordinary bonds issued
in Brazil, Colombia, Chile, and Mexico between 2014 and 2019, finding a negative premium
derived from the high demand in a market with limited supply. In addition, the lack of tax
incentives and high issuance and certification costs were evidenced. In the same context,
Durán and Morales [36] analyzed the offered rate of corporate, green, social, and traditional
bonds in Chile, and evaluated whether there are differences between the explanatory
variables for each type of bond, taking the sixteen corporate bonds issued by this country,
of which eight correspond to green bonds and eight correspond to conventional bonds
with similar characteristics, by obtaining that the Chilean market values the profitability
requirement in a different way according to the type of bond, green or conventional.

Regarding the Ecuadorian green bond market, there is a study carried out by Tor-
res [37] whose objective was to analyze the interest of a financing alternative for private
companies in Quito, based on the topic of green bonds as the new stock product of the
Quito Stock Exchange, which began in 2018. In the study, the companies indicated that
98.7% required financing and that 63.2% entered the stock market. In addition, 83.6% traded
fixed income securities such as bonds, capital debentures, negotiable commercial invoices,
commercial paper, among others, and 16.4% in equity participation securities. This study
also shows that 88.2% of companies were interested in learning more about green bonds
as an option for financing and that 60.5% were interested in establishing, among their
strategic plans, the development of a sustainable project for the environment. Another
point reported is that the coupon rate offered by Ecuadorian companies when issuing green
bonds is located in the range of 6.1% to 8% as long as there are tax incentives. In this way,
for the same period, the weighted average rate in debt securities was 8.65% [38–40].

4. Materials and Methods
4.1. Methodology and Data

Recall that the main objective of this paper is to find a relationship between the
economic growth of the countries included in the LAC region and their corresponding
volumes of sustainable bond issuances. The main problem for this analysis is the scarcity of
available data because all issuances take place during the period from 2014 to 2020. Table 5
shows the amounts issued in USD (millions) per country and per year. Observe that the
first issuance was made in 2014 by Peru. Some comments on these data follow. Until 2020,
Chile, Brazil, and Mexico continue ranking the first, second, and third place, respectively.
Moreover, a growth of 414% is performed in 2015 compared to 2014, and a decrease is
detected in 2017 and 2018 with respect to their previous years.
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Table 5. Issuing countries in the LAC region of green bonds and amounts (USD million) per year.
Source: Own elaboration based on [12,17,18].

Country/Year 2014 2015 2016 2017 2018 2019 2020 Grand Total

Argentina 550 60 610
Brazil 549 855 1750 1000 3606.3 8260.3
Chile 500 2849 5929 9278

Colombia 115 217 332
Costa Rica 500 500
Ecuador 250 420 670

Guatemala 500 500
Mexico 500 2159 338 267 1594 4858
Panama 263 263

Paraguay 300 300
Peru 204 400 200 804

Supranational 74 136 1202 1330 2742

Grand
Total 204 1049 3703 3491 327 5701 14,142.30 29,117.60

Figure 8 shows the growth of bond issuances with respect to the previous year.

Figure 8. Growth of bond issuance in Latin America taking 2014 as the base year. Source: Own
elaboration.

On the other hand, Table 6 shows the average economic growth of the countries
which issue sustainable bonds, and the amount in USD (millions) for each year for the
period 2014–2020. A first approach to the regression between economic growth and the
amounts of issued sustainable bonds gives a coefficient of determination (R2) equal to
0.6026, which means that 60.3% of the variability of economic growth is explained by the
number of sustainable bond issuances. Additionally, the coefficient of correlation (r) equals
−0.7763, which indicated a strong inverse relationship between both variables for the
period 2014–2019. Observe that 2020, despite registering the highest number of issues in
the LAC region, has not been considered in the regression because it was an atypical year
with an economic slowdown due to the pandemic.
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Table 6. Amounts of GSS bond issues and average growth in the LAC countries. Source: Own
elaboration based on [17,18,41–43].

Year Average Growth Amount USD

2014 2.93 204.00
2015 2.68 1049.00
2016 1.86 3703.00
2017 2.73 3491.00
2018 2.33 327.30
2019 1.33 5701.00
2020 (7.24) 14,142.30

29,117.60

Data on green bond issues were obtained from the reports issued by ECLAC Washing-
ton Office, Climate Bonds Initiative and Latin Finance, CEPAL, World Bank, central banks
of the countries under review, and stock exchanges. These data were used as an approxima-
tion of the total capitalization of the sustainable bond market in the region. It is necessary
to emphasize that, technically, there is no universal definition of what constitutes a green
bond. For this reason, many of the unlabeled but environmentally oriented green bonds are
issued without strict adherence to the green bond principles or CBI certification standard.
Therefore, this analysis, after having reviewed the reports and the sources aforementioned,
has considered the compilation of all the bonds that meet the objective of sustainability
and care for the environment issued in the eleven countries. In general, the data source for
the elaboration of this table is the World Bank, the World Federation of Stock Exchanges,
Bloomberg, and the stock exchanges of each country [44–46].

Thus, in order to provide a richer econometric analysis, we are going to be based on
the Sustainable Banking Network (SBN) and the 2019 report of the International Finance
Corporation (IFC) which claim that the main determinants for the growth potential of
the green bond market in issuing countries of LAC are: (a) development of green bonds,
(b) development of the capital market, and (c) development of corporate governance.
Likewise, it establishes that the degree of maturity with respect to the potential of each
determinant is measured on a scale from 0 to 5 for each country, with 5 being the highest
value in relative terms (Table 7).

Table 7. Determinants of the potential growth of GSS bond markets in the LAC region (2019) (on a
maturity scale from 0 to 5). Source: Own elaboration based on [47,48].

SBN Score Green Bond Momentum Capital Market Governance

Country Overall
Green Bond

Issuance/Total
Bond Issuance

Sovereign
Green

Issuance:
Total Planned

Private
Credit/GDP

Market
Capitalization
(USD Billion)

Political
Risk

Rating
Regulatory

Quality
Rule of

Law Index

Argentina 1 2 0 2 2 4 4 3
Barbados 0 1 0 5 2 1 5 4

Brazil 4 3 0 5 5 3 2 4
Chile 1 5 5 5 4 5 5 5

Colombia 4 3 2 5 3 3 4 3
Costa
Rica 1 5 2 5 2 5 4 4

Ecuador 3 2 0 3 2 2 1 1
Honduras 1 0 0 5 1 3 1 1
Mexico 4 1 2 3 3 3 4 2
Panama 3 3 0 5 2 5 4 4
Paraguay 3 0 0 3 1 2 2 1

Peru 3 3 2 3 3 3 4 2
Dominican
Republic 1 0 2 3 1 4 3 2
Uruguay 1 3 1 3 0 5 5 4
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4.2. Variables

In our analysis, we hypothesize that the economic growth of the countries in the LAC
region is related to the volume of issuances of green bonds. To test this hypothesis, we are
going to apply multiple linear regression. Therefore, we have to test the following contrast: H0 : Y = β0

H1 : Y =
n
∑

k=1
βkXk + ε

where ε is the error term, by considering the following variables:

• X1: “Green Bond Issuance/Total Bond Issuance”, defined as the percentage of issuance
of green bonds with respect to the total issuance during the period 2016–2019;

• X2: “Sovereign Green Issuance: Total Planned”;
• X3: “Private Credit/GDP”, defined as the ratio of financial resources provided to the

private sector by financial institutions;
• X4: “Market Capitalization” (in USD billion);
• X5: “Political Risk Rating”;
• X6: “Regulatory Quality”;
• X7: “Rule of Law Index”, which is a quantitative assessment of the extent to which

countries are adhered to the rule of law and can be interpreted as the degree of
compliance of a legal system;

• Y: “Economic Growth”.

A summary of the just-defined variables, divided into explanatory and explained, can
be seen in Table 8.

Table 8. Defining the variables to be considered in the analysis. Source: Own elaboration.

Explained Variable
Y Economic growth

Explanatory Variables
X1 Green Bond Issuance/Total Bond Issuance
X2 Sovereign Green Issuance: Total Planned
X3 Private Credit/GDP
X4 Market Capitalization
X5 Political Risk Rating
X6 Regulatory Quality
X7 Rule of Law Index

The values of Y have been deduced from the figures of the GDP corresponding to the
years 2018 and 2019 (see Table 9).

Table 9. Values of the explained variable used in the regression. Source: Own elaboration.

Country GDP 2018 GDP 2019 GDP Variation (%)
Argentina 2.50 (1.80) (1.72)
Barbados 0.80 0.10 (0.88)

Brazil 2.20 1.40 (0.36)
Chile 3.90 2.80 (0.28)

Colombia 2.60 3.30 0.27
Costa Rica 3.40 2.50 (0.26)
Ecuador 2.00 0.20 (0.90)

Honduras 4.10 3.50 (0.15)
Mexico 2.30 1.00 (0.57)
Panamá 5.60 4.90 (0.13)

Paraguay 3.40 1.60 (0.53)
Peru 4.00 3.20 (0.20)

Dominican Republic 5.00 5.50 0.10
Uruguay 1.62 0.30 (0.81)
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5. Results

The symmetric matrix in Table 10 shows the correlations between the explained and
explaining variables used in our model.

Table 10. Matrix of correlations of the independent variables. Source: Own elaboration.

Y X1 X2 X3 X4 X5 X6 X7

Y 1.0000 0.0998 0.3961 0.5492 0.1361 0.1590 −0.0888 −0.0121
X1 0.0998 1.0000 0.5221 0.3714 0.5401 0.5988 0.4839 0.7298
X2 0.3961 0.5221 1.0000 0.1451 0.3687 0.4572 0.4951 0.3622
X3 0.5492 0.3714 0.1451 1.0000 0.3518 0.0750 0.0689 0.4920
X4 0.1361 0.5401 0.3687 0.3518 1.0000 0.0142 0.1500 0.4526
X5 0.1590 0.5988 0.4572 0.0750 0.0142 1.0000 0.4039 0.5260
X6 −0.0888 0.4839 0.4951 0.0689 0.1500 0.4039 1.0000 0.7272
X7 −0.0121 0.7298 0.3622 0.4920 0.4526 0.5260 0.7272 1.0000

The correlation matrix shows some multicollinearity problems (e.g., X1 and X6 are
highly correlated with X7). So, after five iterations where non-significant coefficients have
been removed, the results of the regression are shown in Table 11.

Table 11. Regression results. Source: Own elaboration.

Variable Coefficient Standard
Error t-Stat p-Value VIF

Constant −1.3615 (***,**,*) 0.3569 −3.8153 0.0034
X2 0.1689 (**,*) 0.0727 2.3239 0.0425 1.1529
X3 0.3327 (***,**,*) 0.0996 3.3412 0.0075 1.3215
X7 −0.2090 (**,*) 0.0893 −2.3399 0.0413 1.4890

Significance level: *** = 1%, ** = 5%, and * = 10%.

The coefficient of determination R2 equals 0.6148 which means that the predictors
(Xk) explain 61.5% of the variance of Y. On the other hand, the adjusted R2 equals 0.4993.
Finally, the coefficient of multiple correlation equals 0.7841. It means that there is a strong
direct relationship between the predicted data (Ŷ) and the observed data (Y). With respect
to the goodness of fit, F(3,10) = 5.3205 and p-value = 0.0189. Since p-value < 0.05, we reject

the null hypothesis. So, the linear regression model Y =
n
∑

k=1
βkXk provides a better fit than

the model without the independent variables (Y = β0).
Concerning the validation of this model, linear regression assumes normality for

residual errors. The Shapiro–Wilk p-value equals 0.3076 whereby the data is normally
distributed. On the other hand, the White test p-value equals 0.2609 (F = 1.5218) and so the
variance is homogeneous. Finally, there is no multicollinearity concern as all the VIF values
are smaller than 2.5.

6. Discussion and Conclusions

The objective of this paper has been to analyze the influence of the issuances of GSS
bonds on the economic growth of countries belonging to the so-called LAC region. To do
this, we have used two variables: the ratio “Green Bond Issuance/Total Bond Issuance”
and the “Sovereign Green Issuance: Total Planned”. Moreover, in order to enrich the
statistical treatment of data (through the techniques of multiple linear regression), we have
considered two additional variables related to the status of the involved capital markets
(the ratio “Private Credit/GDP” and the “Market Capitalization”) and other three variables
concerning the governance of these countries (“Political Risk Rating”, “Regulatory Quality”,
and “Rule of Law Index”).

The results of the regression exhibit that three variables (one of each group of the cho-
sen variables) significantly affect the economic growth of the LAC region (measured by the
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percent variation of the GDP). The first variable (Sovereign Green Issuance: Total Planned)
is positively correlated with the explained variable which is logical taking into account that
the issuance of GSS bonds shows a greater level of maturity of the corresponding economies.
As expected, the second variable (Private Credit/GDP) also is positively correlated with
economic growth since it is well known that private credits have a multiplier effect on GDP
evolution. Finally, the third significant variable (Rule of Law Index) is negatively correlated
with the economic growth as the fulfillment of legal rules increases the equity against the
economic efficiency.

Data have been extracted from the Sustainable Banking Network (SBN) and the 2019
report of the International Finance Corporation (IFC) which provides the determinants of
the potential growth of GSS bond markets in all countries (specifically in the LAC region)
and their corresponding scores. Moreover, we have chosen the year 2019 in order to analyze
the economic growth in the period 2018–2019, because the GDP in 2020 was completely
anomalous due to the COVID-19 pandemic.

Analogously, Chuch et al. [49] studied the green bond market in Vietnam which is
improving risk-return profiles in order to expand GSS bond policies in emerging nations.
Additionally, Tolliver et al. [30] and Ning et al. [50] provided a richer econometric analysis
of the relationship between sustainable green financing, energy efficiency investment, and
economic growth. The presence of an efficient monetary policy and a controlled inflation
rate is necessary for sustainable expansion of the GSS market in LAC and LAC’s political
stability is the most important political factor. Societal concern for the environment is not
an important factor compared with financial and infrastructural criteria to expand the
green bond market in LAC. Regarding policy, improving financial issues related to the
green bond market is recommended.

Some scholars have analyzed, until 2020, the factors which determine financing with
green bonds in the LAC region and have determined that there is a correspondence between
the countries with the highest issuances and the main capital markets of the region. This
suggests that the necessary leverage from green bond markets is robust and moderately
present in debt markets. However, there is a highly concentrated market and still incipient
in the LAC region since almost 80% of accumulated issuances are concentrated in three
countries: Brazil, Chile, and Mexico [13,51].

Consequently, in the analysis of the green infrastructure investment opportunities,
in 2019 Brazil has estimated USD 1.3 tn green investment potential for energy, transport,
buildings, waste, and industrial energy efficiency [52]. This matches our analysis that the
economy grows in the countries of the LAC region because the green infrastructure has
positive environmental and economic benefits. This can create prosperity by increasing
competitiveness, productivity, and employment opportunities; by extending the reach,
reliability, and efficiency of the national electricity grid, without creating air pollution; by
broadening the economic base; by creating new markets, and by providing inclusion and
connectivity across Brazil’s vast landmass [53].

On the other hand, economic growth is mainly driven by savings and investments but
is also determined by population growth, change in the availability of natural resources,
and technological change. The study of several countries in the world, including Brazil,
shows that there is an enhanced GDP growth in every region but most pronounced in the
European Union, followed by India, Japan, and China. Interestingly, the impact is less in
the United States and Russia with a GDP only reaching about 1% above BAU (Business
as Usual) in 2030, whereas European Union, India, and China raise their GDP by about
2–3% [50,54]. On the contrary, Brazil has been included in our study where we have shown
that the economic growth of the countries (measured by the variation of the GDP) in the
LAC region is related to the volume of issuances of green bonds, based on the Sustainable
Banking Network (SBN).

The potential issuance of green bonds varies among emerging market countries and,
although each economy has specific factors leading to the development of a green bond
market, the factors that indicate the potential of its growth are: (a) promoting the issuance
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of green bonds, (b) establishing sustainable financing policies and frameworks, (c) capital
market development, and (d) political stability and governance.

It has been shown that Chile, Brazil, and Mexico are the greatest green and sustainabil-
ity bond market presences. Additionally, Peru, Argentina, Costa Rica, Colombia, Uruguay,
Ecuador, Panama, and Paraguay have lesser extent entered this market. Likewise, develop-
ment banks have had greater participation in the issuance of GSS bonds in Brazil, Colombia,
and México.

It can be concluded that the main drawbacks to the issuance of GSS bonds are the
issuance costs, the absence of a diversified portfolio of investment projects, and their
low profitability. However, due to the current situation of the COVID-19 pandemic, a
development opportunity for the GSS bond market can be presumed. All of this is related to
the need for economic recovery which requires large investments linked to the conservation
of the environment and greater attention and coordination among national development
banks. Another aspect is that a good number of empirical and theoretical studies document
that investors voluntarily exchange wealth for social benefits and, therefore, are willing
to pay a premium, that is, accept lower yields for bonds related to the conservation of
the environment.

The international green bond market has grown exponentially by 2020 and, although
the largest number of issues still comes from developed markets, LAC markets have started
to take off. This type of issuance, due to its maturity and main features of the structured
assets supporting them, makes an attractive operation for portfolio diversification. Further-
more, it is observed that this type of bond does not underperform other structures because
it shows similar performance to the rest of the market.

The good news for the Latin American market in 2021 is that issues continue in-
creasing as Colombia planned to launch domestic green bonds at the end of September
for at least USD 500,000 million. Likewise, the Brazilian market reaches USD 9 billion
in green bonds meaning an advance in its sustainable debt. In addition, México placed
the second sustainable bond for 1480 million dollars over 15 years’ maturity at a rate of
2.25% for July 2021.

The growth of sustainable finance in the LAC region shows a top trend. Since the first
bond in 2014 and in less than two years, the region’s green bond market has more than
quadrupled from USD 15 bn in 2019 to USD 48.60 bn at the end of June 2021. This growth
has been driven by the entrance of new issuers from new countries, now amounting to 14,
and in particular the continued growth of the sovereign issuance from Chile.

According to the regression analysis carried out, we can determine that the capital
market allows to achieve better possibilities in the economic development of nations and
that sustainability projects should be taken with greater emphasis in the LAC region
accompanied by a dynamic policy that allows awareness to the rulers, society in general
and to motivate foreign investors to bet on these idle fund placement alternatives.

A clear limitation of this analysis has been the scarcity of data referred to bond
issuances as all GSS bond markets in the LAC region are emerging and so it is necessary to
wait for several years to consolidate issuances and then to have longer time series. Finally,
future research is desirable and feasible. This work provides the basis to further explore the
possible motivations for raising funds available from companies or individuals to invest in
sustainability projects in a particular country, in a sample of countries selected for certain
characteristics or for all the countries of the region that have or have not issued this type
of bonds.
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