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Abstract
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denominated) and to a slightly lesser degree in corporate ESG thematic emerging market bond
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1. Introduction

Our study provides new evidence on the impact of the various sources of uncertainty on the
ESG thematic bond markets! in emerging countries. We cover a wide spectrum of uncertainties;
originating from geopolitical, economic, and risk aversion sources. Risk aversion and economic
uncertainty are important determinants of financial returns and risk premiums (see e.g., Bernanke,
1983; Bekaert et al., 2022; Asgharian et al., 2023), while geopolitical uncertainty has been identified
as a relevant risk factor in emerging financial markets (Zaremba et al., 2022; Andresen and Sturm,
2023). Understanding how various uncertainty sources affect emerging market ESG thematic bonds
is an important aspect of portfolio risk management, especially for investors aiming to support
environmentally and socially beneficial projects.

The sustainability revolution that occurred in developed markets few decades ago is now
making a powerful impact on emerging markets. Companies in emerging markets are currently
facing increasing pressure from investors, trading partners and regulators to embrace sustainable
development (Tansan et al., 2023). In the similar vein, ESG thematic emerging market bonds have
gained prominence in recent years due to growing awareness of sustainability issues. These bonds
provide an opportunity for investors to support sustainable projects while seeking financial returns.

Investors in emerging market ESG thematic bonds can fund initiatives such as renewable energy

1 The World Bank defines thematic bonds as fixed-income securities issued in capital markets to raise financing for
projects and activities related to a specific theme (e.g. climate change, ocean and marine conservation, social projects)
and the Sustainable Development Goals. Thematic bonds are also labeled as environmental, social, and governance
(ESG) bonds and they include green, social, and sustainability bonds (also known as GSS bonds). Green bonds raise
funds for projects and activities that will have a positive environmental impact, social bonds are designated to finance
projects with expected positive social outcomes, while sustainability bonds are related to financing a combination of
green and social projects or activities. For more comprehensive overview of thematic bonds, see the following link:
https://thedocs.worldbank.org/en/doc/4de3839b85¢57eb958dd207fad132f8e-0340012022/original/WB-GSS-Bonds-
Survey-Report.pdf



https://thedocs.worldbank.org/en/doc/4de3839b85c57eb958dd207fad132f8e-0340012022/original/WB-GSS-Bonds-Survey-Report.pdf
https://thedocs.worldbank.org/en/doc/4de3839b85c57eb958dd207fad132f8e-0340012022/original/WB-GSS-Bonds-Survey-Report.pdf

projects, clean water and sanitation programs, affordable housing, and healthcare infrastructure,
among others.

Rapid growth of sustainable finance in emerging markets is reflected in the strong post-
COVID era recovery of ESG flows and exceptional green bonds volume issuances. In particular,
gross flows into ESG-related emerging markets bond grew from $66 billion in 2020 to $200 billion
in 2021 (Goel et al, 2022). Furthermore, issuers from emerging markets raised USD182 billion in
green, social and sustainability or sustainability-linked bonds in 2021, which is more than triple the
amount issued in 2020 (World Bank, 2022). Our study is one of the first papers to link sustainable
finance in emerging markets (represented by the ESG thematic bond markets) to different sources
of uncertainty.

In our analysis we cover a wide spectrum of uncertainties; originating from geopolitical,
economic, and risk aversion sources. Geopolitical uncertainty is proxied by the news-based measure
of global geopolitical risk, the Geopolitical Risk Index, developed by Caldara and lacoviello (2022).
Economic uncertainty and risk aversion are proxied by the measures developed by Bekaert et al.
(2022) who created an asset pricing model in which conditional volatility is driven by variation in
both economic uncertainty and risk aversion.? Economic uncertainty reflects shocks originating
from fundamental factors. Risk aversion relates not only to shocks from fundamental, but also to
shocks from non-fundamental factors (e.g., investor sentiment; see, Baker and Wurgler, 2006). In
particular, the Economic Uncertainty measure represents a financial proxy to economic uncertainty
and it is based on a calculation of financial variables at high frequency. Time-varying risk aversion

measure is represented by the Risk Aversion Index, calculated as a function of 6 financial

2 The economic uncertainty and risk aversion measures, developed by Bekaert et al. (2022), have been used recently in
Asgharian et al. (2023) to examine how uncertainty and risk aversion affect the volatility and correlation of financial
markets.
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instruments (the term spread, credit spread, a detrended earnings yield, realized and risk-neutral
equity return variance, and realized corporate bond return variance).?

Thematic bond issuances in emerging markets were traditionally dominated by financial
institution and corporate issuers, accounting to 41% and 37% respectively of total amount issued up
to September 2022, while sovereign issuers had a limited role due to conflicts between the usage of
green, social and sustainability bonds (GSS) proceeds and the fungibility requirements of many
sovereign entities (Cheng et al., 2022). As a result, the role of sovereign GSS bonds have been only
minor. However, newly developed frameworks have enabled sustainability-linked and ESG
thematic bonds unrestricted utilization of funds, provided that the contractual terms adequately align
the issuers' motivations with sustainability goals, resulting in their fast development (Cheng et al.,
2022). The number of sovereign issuers from the emerging markets who issue green, social and
sustainability bonds has been growing rapidly in the recent years, as 18 of the 40 sovereign
borrowers (as of September 2022) were representing low and middle-income countries. Therefore,
in addition to the corporate segment, our study also focuses on the sovereign ESG thematic bonds
in the context of studying the relationship between emerging market bonds and uncertainty.

Uncertainty can have a significant impact on emerging market bonds including ESG thematic
bonds due to their higher vulnerability to market volatility and risk perceptions. Uncertainty leads
to increased risk aversion among investors (Bloom, 2009). This is well documented in emerging
debt market setting (Piljak and Swinkels, 2017) and for small open economies (Bonciani and Ricci,
2020). Investors may perceive emerging market bonds as riskier due to factors such as political

instability, regulatory uncertainties, economic volatility, and currency risks (Duyvesteyn et al.,

3 In the literature on international finance, global risk aversion is identified as a key transmission mechanism of US
monetary policy spillovers to foreign countries and a major source of cross-country asset return comovements (Rey
2015; Miranda-Agrippino and Rey, 2020).
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2016; Agur et al., 2019; Boubaker et al., 2019; Chaieb et al., 2020). This perception can result in a
decrease in demand for emerging market bonds, leading to higher yields and lower bond prices.

Furthermore, uncertainty can affect capital flows to emerging markets, which impacts the
availability of funds for bond issuers (Koepke, 2019; Choi et al., 2023). During uncertain times,
investors may withdraw capital from emerging markets and seek safe haven opportunities during
“flight-to-quality” phenomenon (Bernanke et al., 1996; Baur and Lucey, 2009; Baur and Schulze,
2009; Dimic at al., 2016; Baele et al., 2020; Dimic et al., 2021). Therefore, uncertain times can
reduce liquidity in the market making it more challenging for emerging market bond issuers to raise
funds or refinance existing debt. One important feature of emerging market bonds including ESG
thematic emerging bonds is that they are often denominated in local currencies, which exposes
investors to currency risk. Therefore, uncertainty can potentially lead to currency depreciation or
volatility, making it riskier for investors holding bonds denominated in local currencies. Exchange
rate fluctuations can affect the returns and the perceived value of these bonds for foreign investors.
Hence, in addition to USD denominated emerging market bonds, in our analysis we investigate ESG
thematic bonds issued in local currency.

Geopolitical environment is also playing a significant role in emerging markets as emerging
countries tend to be more dependent on political uncertainties compared to developed markets
(Bilson et al., 2002; Dimic et al., 2015; Zaremba et al., 2022). Changes in government, policy shifts,
and regulatory reforms can impact investor sentiment and the perceived risk associated with
emerging market bonds. Uncertainty regarding the stability of the political environment can lead to
higher risks and higher yields demanded by investors (Huang et al., 2015).

Sustainability in emerging markets has been gaining importance in recent decades (Muller and
Kolk, 2009; Cheung et al., 2010, Waheed and Zhang, 2022; Anand et al., 2023). Emerging market

companies face significant challenges as they consistently lag behind their counterparts in developed
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markets across all sustainability measurements (Tansan et al., 2023). This discrepancy in
sustainability performance between developed and emerging markets is not unexpected, considering
that companies in developed markets had a significant advantage, having introduced sustainability
initiatives many decades ago in response to mounting pressure from regulators, investors and
society. Conversely, most emerging markets have prioritized economic growth over sustainability
impact, resulting in less mature regulatory frameworks and government support for sustainability
initiatives (Stiglitz, 2016; Tansan et al., 2023).

It's important to note that despite the above-mentioned challenges, ESG thematic emerging
market bonds can also offer attractive investment opportunities. Given the unique characteristics of
emerging market ESG thematic bonds, examining their potential as a hedge against uncertainty
originating from geopolitical stability, risk aversion and economic environment have significant
implications for portfolio diversification. Furthermore, understanding how uncertainty affects the
behavior of ESG thematic bonds is particularly relevant due to the recent growth in the green and
sustainable bond market. Such insights could generate increased investor interest in the ESG
thematic bond market, consequently fostering greater financial support for sustainable development
(Baker et al., 2022; Pham and Nguyen, 2022).

Our paper contributes to literature in several ways. First, we extend the literature on
sustainability in emerging markets by examining how different uncertainty sources affect ESG
thematic bond markets. In particular, we extend the literature that focuses on the spillover effects
between economic policy uncertainty and bond markets (Bernal et al., 2016; Brogaard et al., 2020;
Bali et al., 2021; Constantini and Sousa, 2022; Leippold and Matthys, 2022) and particularly on
ESG thematic bond markets in emerging countries (Long et al., 2022; Wei et al., 2022). Our study
also builds upon Asgharian et al. (2023) who examine the relative importance of different sources

of uncertainty, while accounting for risk aversion in financial markets. Hence, we provide new
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insights into the literature on ESG thematic bond markets in emerging countries by including both
sovereign and corporate market segments, currency denomination aspect, and uncertainty originated
from geopolitical, economic, and risk aversion sources.

Second, we investigate the relationship of uncertainty and bond market returns on aggregate
emerging markets bonds level and the regional level, by providing evidence from following regions:
Asia, Africa, Europe, Middle East and Latin America. The regional perspective provides new
insights into the literature on emerging bond markets, as those markets represent a heterogeneous
group with compelling differences in terms of sovereign credit ratings, market integration, and
capital flow dynamics (Christopher et al., 2012; Piljak, 2013; Simovi¢ et al., 2016; Tillmann, 2016,
Agur et al., 2019; Chaieb et al., 2020). Thus, we contribute to this stream of literature by focusing
on regional heterogeneity in the context of ESG thematic bonds markets in emerging countries.

We find that increases in risk aversion and economic uncertainty are associated with
significant declines in ESG sovereign emerging bond market returns (both USD denominated and
issued in local currency) and to a slightly lesser extent in ESG corporate emerging market bonds.
Therefore, investments in emerging market ESG thematic bonds might be negatively affected
following changes in investors’ risk aversion and general market conditions. On the other hand,
geopolitical risk in general does not play a significant role in affecting the returns of ESG thematic
sovereign (USD denominated and local currency) and corporate emerging market bonds on the
aggregate level. However, regional perspective reveals that geopolitical risk is still relevant in
Middle East and EMEA regions for local currency sovereign bonds, and in Asian region for USD
denominated sovereign bonds.

The remainder of the paper is organized as follows. Section 2 provides a literature review,
Section 3 describes our data and methodological framework. In Section 4, we discuss our

empirical results. Finally, Section 5 concludes.



2. Literature review

Our paper is closely related to two strands of literature. The first strand focuses on
sustainability in emerging bond markets, while the second strand addresses the issues of different
uncertainty sources in emerging markets. Hence, we provide here a brief description of related
literature.

2.1 Sustainability in emerging bond markets

The literature on sustainability in emerging bond markets is not extensive, and it focuses
mainly on green bonds. Research on green bonds in emerging markets contributes to building a
more sustainable and inclusive global financial system (World Bank, 2022). The majority of
studies in this stream of literature are examining pricing of green bonds and differences between
green and conventional bonds, and mainly in Chinese market. In particular, Wang et al. (2020)
provide the evidence that the pricing premium of corporate green bonds in China is most
pronounced for new issues from high corporate social responsibility (CSR) issuers and
underwriters. Xu et al. (2022) examine the effects of greenwashing on green bond pricing in
Chinese market and find higher credit spreads in green bond market than in the traditional bonds.
Uddin et al. (2022) investigate the risk spillover relationship between green and non-green (black)
bonds in Asian markets (China Mainland, Hong Kong, India, Japan, Philippines, and Singapore)
and show that there is a heterogeneity across the countries in terms of the risk profile of green and
black bonds. In particular, green bonds have higher levels of risk than black bonds in Hong Kong,
India and Philippines. Guo et al. (2023) demonstrate that Chinese green bonds have an effective
diversification potential to improve portfolio returns in the long run. Tang et al. (2023) examine
the relationship between the economic policy uncertainty (EPU), geopolitical risk (threat and

actual), crude oil prices and green bond returns. They find that the return on green bonds is
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negatively affected by an increase in EPU and geopolitical actual risk in the short run, as well as
by increase in geopolitical threats in the long run.

Several studies use the aggregate green bond indices (including companies from China and
other emerging markets as constituents) and examine connection between green bond market and
uncertainties. In particular, Pham and Nguyen (2022) provide evidence of time-varying and state-
dependent connections between green bonds and different sources of uncertainties, namely EPU,
VIX, and oil price uncertainty. Long et al. (2022) examine spillover effects between uncertainties
and green bond markets in the US, Europe, and China and find that the connectedness between
green bonds and uncertainties is time-varying, with the spillover effects at extreme upper and
lower quantiles being asymmetric. On the contrary, Pineiro-Chousa et al. (2021) show that stock
market uncertainty (measured by the VIX) does not affect green bond indices. Moreover, Wei et
al. (2022) document that EPU does not impact green bonds in the short run, but however in the

long run there is a positive relation to green bonds.

2.2 Uncertainty in emerging markets

The literature documents that various forms of uncertainty (political, macroeconomic,
economic policy, geopolitical) play important role in financial markets (Julio and Yook, 2012;
Pastor and Veronesi, 2013; Jurado et al., 2015; Baker et al., 2016; loannidis and Ka, 2021; Wang
et al., 2019; Leippold and Matthys, 2022; Caldara and lacoviello, 2022). Furthermore, risk
aversion has been identified as an important factor in international portfolio management (Uppal,
1993; Xu, 2019; Asgharian et al., 2023). The prominence of uncertainty is especially evident in
emerging markets (Piljak, 2013; Dimic et al., 2015; Huang et al., 2015; Dimic et al., 2016;
Duyvesteyn et al., 2016; Balcilar et al., 2021; Zaremba et al., 2022). In particular, Piljak (2013)

documents that global bond market uncertainty is an important factor in emerging bond markets,
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while Dimic et al. (2016) find that global financial market uncertainty affects both stock and bond
markets in emerging countries. Dimic et al. (2016) examine the political risk factor in emerging
and frontier stock markets and find evidence that political risk is a priced factor in those markets.
Huang et al. (2015) and Duyvesteyn et al. (2016) document the importance of political risk in
government bond markets, both developed and emerging. Balcilar et al. (2021) point out that
global and advanced market economic policy uncertainty EPU have predictive power for
emerging markets bond spreads. In a similar vein, literature recognizes geopolitical risk as a threat
to financial stability in emerging markets (Zaremba et al., 2022). Specifically, Zaremba et al.

(2022) find that geopolitical risk is priced factor in emerging stock markets.

3. Data and methodology

Below we present our process in obtaining data, outline obtained summary statistics and

explain methodology used in empirical analysis.

3.1. Data

Our dataset is based on the J.P. Morgan ESG (JESG) suite of indices, covering both corporate
and sovereign ESG emerging bond market segments. In particular, dataset includes J.P. Morgan
ESG CEMBI Index universe on the aggregate and regional levels (tracking liquid, US Dollar-
denominated emerging market fixed and floating-rate debt instruments issued by corporates)
launched in 2012. The index utilizes an ESG scoring and screening methodology to tilt toward
issuers ranked higher on ESG criteria and green bond issues, and to underweight and remove issuers
that rank lower. We use daily data on total return indices, meaning that they incorporate both bond

price changes and coupon payments. The bond returns are calculated as the logarithmic first



difference of the bond price indices. The sample period spans from January, 1% 2013 to May, 11"
2023.

In addition to the corporate segment of emerging bond markets, our empirical analysis also
includes sovereign bonds segment of emerging markets, tracked by JESG Emerging Markets Bond
Index (JESG EMBI) and JESG Government Bond Index — Emerging Markets Index (JESG GBI-
EM). The J.P. Morgan EMBI Global Diversified (JESG EMBI)* is a comprehensive fixed income
ESG benchmark that offers exposure to the USD-denominated sovereign emerging markets asset
class, while JESG GBI-EM represents an ESG benchmark that provides exposure to the local
currency denominated sovereign bonds of emerging markets.

The data on uncertainty includes the following measures tracking particular uncertainty
sources: (i) Geopolitical Risk Index (Caldara and lacoviello, 2022); (ii) Economic Uncertainty
(Bekaert et al., 2022); and (iii) Risk Aversion Index (Bekaert et al., 2022). The Geopolitical Risk
Index developed by Caldara and lacoviello (2022) is perceived as a relevant news-based measure of
global geopolitical risk. The Economic Uncertainty measure by Bekaert et al. (2022) represents a
financial proxy to economic uncertainty based on a calculation of financial variables at high
frequency, while the Risk Aversion Index is calculated as a function of 6 financial instruments (the
term spread, credit spread, a detrended earnings yield, realized and risk-neutral equity return
variance, and realized corporate bond return variance). The risk aversion measure developed by
Bekaert et al. (2022) is advantageous over other risk aversion measures because it could be computed
at a daily level due to its dependence on financial instruments.

Consequently, our empirical estimations include a set of the following control variables:

4 Top 25 countries included in the Index: UAE, Ecuador, Ghana, Romania, Egypt, Bahrain, Hungary, South Africa,
Ukraine, Turkey, Kazakhstan, Mexico, Peru, Colombia, Dominican Republic, Oman, Brazil, Uruguay, Philippines,
Chile, Russia, Indonesia, Qatar, Panama, Saudi Arabia.
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1) Global bond market returns: Our benchmark for the global bond market is the JP Morgan
Global Aggregate Bond Index (GABI), constructed by combining 5,500 instruments issued in more
than 60 countries, denominated in over 25 currencies, collectively representing a total market value
about USD 20 trillion (see, e.g., Dimic et al., 2021).

i) Global liquidity conditions: Our proxy for the global liquidity conditions is the U.S. federal
funds rate. Data are from the Federal Reserve System database. We use the daily data of the U.S.
federal funds rate as an indicator of the tightening (loosening) of global liquidity conditions (see,
e.g., Boubaker et al., 2019).

iii) Global bond market volatility: The literature provides evidence that uncertainty of the
global bond market, as measured by implied volatility, might influence bond markets returns (Piljak,
2013). As a proxy for the bond market volatility, we utilize the daily rate of change in the Merrill
Lynch Option Volatility Estimate (MOVE) Index (see, e.g. Dimic et al., 2016). The MOVE index
is calculated as the yield curve weighted index of the normalized implied volatility on 1-month

Treasury options weighted on two-, five-, ten-, and thirty-year contracts.

3.2. Descriptive statistics

Insert Table 1 here

Table 1 displays descriptive statistics. Panel A contains daily index returns for ESG Emerging
Markets Bond Index (JESG EMBI) on the aggregate and regional levels, tracking performance of
USD-denominated emerging markets government bonds. Panel B contains daily index returns for
ESG Government Bond Index — Emerging Markets Index (JESG GBI-EM) on the aggregate and

regional levels, tracking performance of local currency emerging markets government bonds. Panel
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C shows daily index returns for ESG CEMBI Index (US Dollar-denominated emerging market fixed
and floating-rate debt instruments issued by corporates) on the aggregate and regional levels. All of
these returns are calculated as logarithmic first difference of the bond price indices and they are
expressed in percentages. Panel D contains uncertainty measures (expressed as logarithmic change):
Geopolitical Risk Index, Risk Aversion (by Bekaert et al., 2022), and Economic Uncertainty by
Bekaert et al. (2022). Panel E reports control variables: global bond market benchmark (GABI),
bond market volatility (MOVE Index), and US Federal Funds Rate (FFR).

The statistics indicate that the highest average daily return among the observed categories of
ESG sovereign bond indices are for the Latin American region, both for USD-denominated bonds
(0.0384%) and for local currency bonds (0.0335%). For the corporate bonds market, the highest
daily average returns are for the European region (0.0295%). The most volatile market segments are

Middle East and Latin American region for local currency denominated bonds.

3.3. Methodology

Methodological framework is similar to Baur and Smales (2020). More specifically, we apply
regression analysis with different specifications to investigate the impact of various uncertainty
sources on the ESG thematic bond returns from emerging markets.

The regression specification is expressed by the following equation:

Ry = Bo + B1Alog(U) + B, C; + & 1)

where R, denotes the daily log return of the particular ESG emerging bond index (sovereign
denominated in USD, sovereign denominated in local currency, and corporate), U denotes different

uncertainty sources (geopolitical risk, economic uncertainty, and risk aversion), while C,represents
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a set of control variables (global bond market returns, global liquidity conditions, and global bond
market volatility).

The estimation results from the Equation (1) are reported for different model specifications
including each uncertainty source separately (Model 1 displays the results with geopolitical risk as
the main explanatory variable, Model 2 reports risk aversion, and Model 3 shows economic
uncertainty), while the Model 4 shows the results of regression specification with all uncertainty

sources together.

4. Empirical results

In this section, we report empirical results on the impact of uncertainty and risk aversion on
ESG thematic bond returns in emerging market countries. To facilitate the interpretation of results
from the bond issuer perspective, in the following subsections we present the results separately for
sovereign and corporate ESG thematic bonds. Similarly, to provide further insight from the currency

aspect, we present the results separately for USD and local currency ESG sovereign thematic bonds.

4.1 USD denominated ESG sovereign emerging bond markets and uncertainties

Table 2 reports the impact of uncertainty sources on USD denominated ESG sovereign
emerging bond markets. Panel A shows the results on the aggregate index level (JESG EMBI), while
Panel B reports the results on the regional index level (Africa, Asia, Europe, Latin America, Middle
East). The first three columns display the results for each uncertainty source separately (Model 1
displays the results with geopolitical risk as the main explanatory variable, Model 2 reports risk
aversion, and Model 3 shows economic uncertainty), while the Model 4 shows the results of

regression specification with all uncertainty sources together. All specifications include the
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following control variables: global bond market returns (GABI), global bond market volatility
(MOVE), global liquidity conditions (FFR).

The results from Model 1 show that geopolitical risk has insignificant relationship with the
USD denominated ESG sovereign emerging bond market returns on both aggregate and regional
level (with the exception of Asia where the relationship is statistically significant, and the sign is
negative). The significant results for Asian region might be connected to geopolitical tensions
between China and the US related to the trade war and the US withdrawal from the Trans-Pacific
Partnership during Tramp’s administration (Cao et al., 2023; Li and Whalley, 2021). The results
from Models 2 and 3 indicate that the relationship of USD denominated ESG sovereign emerging
bond market returns with both risk aversion and economic uncertainty is negative and statistically
significant at 1% level (except for risk aversion for Asian region). This result points out that
increases in risk aversion and economic uncertainty are associated with declines in ESG sovereign
emerging bond market returns. The Model 4, which reports specification with all uncertainty sources
together validates the importance of risk aversion and economic uncertainty (documented in the
baseline models with individual uncertainty sources). We demonstrate that the empirical relationship
between uncertainty and bond returns documented in bond markets literature (loannidis and Ka,
2021; Leippold and Matthys, 2022) is also valid for the ESG thematic sovereign and corporate bond

market segments.

Insert Table 2 here

4.2 Local currency denominated ESG sovereign emerging bond markets and uncertainties
Table 3 reports the impact of uncertainty sources on local currency denominated ESG

sovereign emerging bond markets. Panel A shows the results on the aggregate index level (JESG
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GBI EM), while Panel B reports the results on the regional index level (Asia, EMEA, Europe,
Latin America, Middle East). The results reported in Model 1 indicate that geopolitical risk has
no significant impact on the aggregate level, while however there is a significant inverse
relationship (although only at 10% level) in EMEA and Middle East regions.

The results from Models 2 and 3 confirm the same negative and highly statistically
significant relationship observed in the case of the USD denominated ESG sovereign emerging
bond market returns, meaning that increases in risk aversion and economic uncertainty are
associated with decreases in local currency denominated ESG sovereign emerging bond market
returns. These results are in line with the finding of Asgharian et al. (2023) that risk aversion and
economic uncertainty play an important role in the international portfolio analysis. The
specification in Model 4 with all uncertainty sources in the same regression indicates that
geopolitical risk still might have some influence at the aggregate level (10% significance) and that
there is heterogeneity across regions (EMEA and Middle East regions being most vulnerable to
geopolitical exposure). These findings can lend support in a wider literature on heterogeneity of
emerging financial markets (Tillmann, 2016, Agur et al., 2019; Chaieb et al., 2020; Dimic et al,
2021) and the literature arguing that local currency denominated bonds of emerging markets are
perceived as much riskier than USD denominated bonds and as such more vulnerable to external

shocks (Agur et al., 2019; Dimic et al., 2021).

Insert Table 3 here

4.3 ESG corporate emerging bond markets and uncertainties
Table 4 displays the effects of uncertainty sources on USD denominated ESG corporate
emerging bond markets. The results regarding geopolitical risk (Model 1) are similar to the results
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obtained for sovereign bonds, pointing out that geopolitical risk has no significant impact on the
ESG corporate bond returns in emerging markets. The results on risk aversion are aligned with
the negative and significant relationship identified in the case of ESG sovereign bonds (both USD
and local currency denominated). The specification with economic uncertainty (Model 3) reveals
slight differences across regions, as in the Asian and Latin American regions there is no significant
impact on the ESG corporate bond returns. This is a surprising finding given that Latin American
region is usually perceived as economically unstable and uncertain market segment characterized
by episodes of financial crises, unsustainable sovereign spreads, sudden stops in capital flows,
capital flight and growth rate collapses (Dachraoui et al., 2020). One potential explanation might
be that investors are well aware of such uncertainty and unstable economic environment, so their
views are already incorporated in their market expectations and there are no surprises.

The results reported in Model 4 (all uncertainty sources together) validate previously
obtained results on the insignificance of the geopolitical risk. However, the results from Model 4
regarding risk aversion and economic uncertainty show some differences from specifications in
Models 2 and 3, especially in terms of risk aversion that is statistically significant only in Asian
region. At the same time, economic uncertainty was statistically significant at the aggregate level

and at all regions except Asia.

Insert Table 4 here

In sum, our results for all three categories of ESG thematic bonds in emerging markets

(sovereign denominated in USD, sovereign denominated in local currency, and corporate bonds)

indicate that risk aversion and economic uncertainty play an important role in determining bond
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returns, while geopolitical uncertainty is of less relevance, although exhibiting significant effect for

sovereign bonds in certain regions.

5. Conclusions

This paper studies the impact of the various sources of uncertainty (geopolitical, economic,
and risk aversion) on the ESG thematic bond markets in emerging countries. Specifically, we focus
on sovereign (both USD and local currency denominated) and corporate bond markets at the
aggregate and regional levels.

We find that geopolitical risk mainly has insignificant relationship with the ESG thematic
sovereign (USD denominated and local currency) and corporate emerging market bonds returns on
both aggregate and regional level. The exception is Asian region for USD denominated bonds, and
EMEA and Middle East region for local currency denominated bonds. These exceptions might be
related to elevated geopolitical risk related to tensions between China and the US (such as trade war
and the US withdrawal from the Trans-Pacific Partnership during Tramp’s administration), as well
as to the turbulent geopolitical environment in Middle East.

The results regarding risk aversion and economic uncertainty indicate that increases in these
uncertainty sources are associated with significant declines in ESG Sovereign emerging bond market
returns (both USD and local currency denominated) and to a slightly lesser extent corporate ESG
thematic emerging market bonds.

The study has important practical implications for international investors in the context of
sustainable investing and diversification strategies in sovereign and corporate emerging bond
markets. In addition, our results might be useful for portfolio managers who are evaluating the risk

originating from different uncertainty sources.
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Table 1. Descriptive statistics

Mean Median Max Min Std. Dev. Skewness Kurtosis JBstat p-value
Panel A. ESG Sovereign bonds (USD)
EMBI Aggregate 0.0272 0.0371 35174 -5.1114  0.3887 -2.1306  39.8730 114815 0.0000
EMBI Africa 0.0324 0.0395 3.5011 -7.2187  0.6048 -1.0149  19.1653 22120  0.0000
EMBI Asia 0.0215 0.0311 3.2010 -6.0401  0.3753 -2.5585  50.5393 190514 0.0000
EMBI Europe 0.0162 0.0300 6.6654 -15.1007 0.5501  -10.6440 313.9125 8093314 0.0000
EMBI Latin 0.0335 0.0426 4.7120 -7.2735  0.4910 -1.6938  42.2828 129551  0.0000
EMBI Middle East 0.0257 0.0244 3.2208 -4.7840  0.3513 -2.1037  45.3828 151167 0.0000
Panel B. ESG Sovereign bonds (local curr.)
GBI EM Aggregate 0.0217 0.0454 3.5694 -4.8947  0.5922 -0.5847 9.6392 3787  0.0000
GBI EM Asia 0.0304 0.0335 3.7060 -3.5706  0.4086 0.3103  13.6994 9572  0.0000
GBI EM EMEA 0.0053 0.0348 4.2158 -7.2471  0.7738 -0.6577  10.7934 5206  0.0000
GBI EM Europe -0.0017 0.0173 4.4159 -8.1635 0.7265 -0.9160  15.5161 13334  0.0000
GBI EM Latin 0.0384 0.0551 4.6898 -7.3795  0.8260 -0.6767 9.9131 4135  0.0000
GBI EM Middle East 0.0327 0.1020 8.8127 -10.8583  1.3813 -0.5962 8.8126 2934  0.0000
Panel C. ESG CEMBI (corporate bonds)
CEMBI Aggregate 0.0221 0.0317 1.1438 -3.1133  0.1919 -4.3349  63.3422 313257 0.0000
CEMBI Asia 0.0179 0.0234 1.0794 -1.7189  0.1807 -1.2672  15.7959 14343  0.0000
CEMBI Europe 0.0295 0.0480 2.3042 -11.3545 0.4755 -12.9081 298.2736 7405275 0.0000
CEMBI Latin 0.0232 0.0383 2.2113 -4.4101  0.2664 -4.7773  80.3784 512384  0.0000
CEMBI Middle East 0.0221 0.0268 1.5803 -3.1495  0.1799 -4.1565  79.4751 498800 0.0000
Panel D. Uncertainty measures
Geopolitical risk -0.0087 -0.0067 2.3449 -2.9959  0.4272 -0.0716 5.1266 379 0.0000
Risk aversion -0.0023 -0.0018 1.1509 -1.1791  0.0556 -0.3021 203.0381 3334634 0.0000
Economic uncertainty -0.0016 -0.0031 0.3269 -0.2775  0.0365 0.3875  13.4791 9201  0.0000
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Panel E. Control variables

GABI 0.0001 0.0001 0.0215 -0.0228  0.0031 -0.2753 8.4766 2525  0.0000
Move -0.0002 -0.0011 0.2403 -0.1891  0.0302 0.4079 11.3523 5869  0.0000
FFR 0.9135 0.3600 5.0800 0.0400 1.1448 1.5942 5.1656 1238  0.0000

This table reports descriptive statistics of our variables (mean, median, maximum, minimum, standard deviation, skewness, kurtosis, Jarque-Bera
statistics, and p-value) for the sample period from January 1, 2013, to May 11, 2023 (total of 2000 daily observations). Panel A contains daily index
returns for ESG Emerging Markets Bond Index (JESG EMBI) on the aggregate and regional levels, tracking performance of USD-denominated
emerging markets government bonds. Panel B contains daily index returns for ESG Government Bond Index — Emerging Markets Index (JESG GBI-
EM) on the aggregate and regional levels, tracking performance of local currency emerging markets government bonds. Panel C shows daily index
returns for ESG CEMBI Index (USD-denominated emerging market fixed and floating-rate debt instruments issued by corporates) on the aggregate
and regional levels. All returns reported in Panels A, B, C, are calculated as the first logarithmic difference and expressed as percentages. Panel D
contains uncertainty measures (expressed as logarithmic change): Geopolitical Risk Index (by Caldara and lacoviello, 2022), Risk Aversion (by
Bekaert et al., 2022), and Economic Uncertainty (by Bekaert et al., 2022). Panel E reports control variables: global bond market returns (GABI),
global bond market volatility (MOVE Index), and global liquidity conditions (US Federal Funds Rate, FFR).

24



Table 2. ESG sovereign bonds (USD denominated): Aggregate and regional levels

1) 2 ®) (4)
Panel A
ESG sovereign USD — aggregate
Geopolitical risk -0.012 -0.017
(-0.809) (-1.133)
Risk aversion -1.642%** -1.029***
(-6.708) (-3.141)
Economic uncertainty -2 47T7*** -1.576**
(-4.527) (-2.532)
GABI 62.129*** 64.940*** 67.908*** 67.394***
(9.087) (9.639) (10.006) (9.559)
MOVE -3.454%** -2.559%** -2.813*** -2.490***
(-5.492) (-4.160) (-5.236) (-4.259)
FFR -0.001 -0.002 -0.001 -0.001
(-0.253) (-0.312) (-0.236) (-0.255)
R-squared 0.366 0.416 0.417 0.430
No. Obs. 2023 2017 2017 2017
Panel B
ESG sovereign USD -regions
Africa
Geopolitical risk -0.024 -0.032
(-0.926) (-1.216)
Risk aversion -2.506*** -1.510%**
(-5.952) (-2.724)
Economic uncertainty -3.883*** -2.560***
(-4.583) (-3.255)
GABI 59.437*** 63.864*** 68.627*** 67.824***
(6.958) (7.561) (8.244) (8.144)
MOVE -5.436*** -4.063*** -4.424%** -3.950***
(-6.824) (-5.299) (-6.646) (-5.399)
FFR -0.018 -0.017 -0.016 -0.016
(-1.477) (-1.380) (-1.375) (-1.376)
R-squared 0.196 0.244 0.247 0.259
No. Obs. 2023 2017 2017 2017
Asia
Geopolitical risk -0.039** -0.039**
(-2.224) (-2.355)
Risk aversion -0.087 0.508***
(-0.270) (3.038)
Economic uncertainty -1.084*** -1.539***
(-2.825) (-6.138)
GABI 53.560*** 53.911%** 56.246%** 56.135***
(7.635) (7.888) (7.760) (23.265)
MOVE -2.014%*** -1.963*** -1.729%** -1.898***
(-3.323) (-2.783) (-3.048) (-7.500)
FFR 0.006 0.006 0.006 0.006
(1.023) (1.010) (1.061) (0.979)
R-squared 0.252 0.250 0.260 0.265
No. Obs. 2023 2017 2017 2017
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Europe

Geopolitical risk -0.005 -0.010
(-0.301) (-0.608)
Risk aversion -1.417%** -0.413
(-5.234) (-1.136)
Economic uncertainty -2.932%** -2.570**
(-3.693) (-2.427)
GABI 51.002*** 53.345*** 57.721%** 57.495%***
(6.788) (7.126) (6.929) (6.729)
MOVE -2.918*** -2.150%*** -2.163*** -2.034%**
(-4.636) (-3.669) (-4.441) (-3.771)
FFR 0.001 0.001 0.001 0.001
(0.197) (0.090) (0.165) (0.160)
R-squared 0.125 0.144 0.161 0.162
No. Obs. 2023 2017 2017 2017
Latin
Geopolitical risk 0.001 -0.007
(0.052) (-0.360)
Risk aversion -2.384*** -1.942%**
(-7.545) (-4.343)
Economic uncertainty -2.840*** -1.131
(-4.220) (-1.472)
GABI 78.037*** 81.985*** 84.563*** 83.791***
(9.522) (10.146) (10.272) (9.594)
MOVE -4 A4T*** -3.149%** -3.714*** -3.099***
(-5.642) (-4.168) (-5.436) (-4.233)
FFR 0.000 -0.001 0.000 0.000
(0.005) (-0.098) (-0.030) (-0.065)
R-squared 0.367 0.433 0.408 0.437
No. Obs. 2023 2017 2017 2017
Middle East
Geopolitical risk -0.022 -0.026
(-1.308) (-1.525)
Risk aversion -1.166*** -0.802**
(-3.586) (-2.007)
Economic uncertainty -1.644%** -0.943
(-2.602) (-1.624)
GABI 44.680*** 46.815*** 48.659*** 48.163***
(6.021) (6.121) (6.089) (5.948)
MOVE -2.116%** -1.482** -1.692*** -1.442**
(-3.177) (-2.272) (-2.942) (-2.294)
FFR -0.003 -0.003 -0.003 -0.003
(-0.472) (-0.469) (-0.423) (-0.431)
R-squared 0.215 0.246 0.242 0.252
No. Obs. 2023 2017 2017 2017

This table reports the estimation results from Equation (1) where the dependent variable is the daily return
on USD denominated ESG sovereign emerging bond markets index. Panel A shows the results on the
aggregate index level (JESG EMBI), while Panel B reports the results on the regional index level (Africa,
Asia, Europe, Latin America, Middle East). The key explanatory variables are Geopolitical risk, Risk
aversion, and Economic uncertainty. The set of control variables includes global bond market returns
(GABI), global bond market volatility (MOVE Index), and global liquidity conditions (US Federal Funds

Rate, FFR). *xx, **, and * indicate statistical significance at the 1%, 5%, and 10% level respectively.
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Table 3. ESG sovereign bonds (local currency): Aggregate and regional levels

1) 2 ®) (4)
Panel A
ESG sovereign local currency — aggregate
Geopolitical risk -0.036 -0.043*
(-1.452) (-1.877)
Risk aversion -2.290*** -1.090***
(-5.709) (-4.188)
Economic uncertainty -4.037*** -3.086***
(-9.081) (-6,527)
GABI 97.374*** 101.528*** 106.998*** 106.270***
(18.261) (20.113) (22.022) (21.833)
MOVE -4.650%** -3.397*** -3.600*** -3.261***
(-7.965) (-6.374) (-7.418) (-6.556)
FFR 0.004 0.005 0.006 0.006
(0.497) (0.728) (0.848) (0.847)
R-squared 0.363 0.405 0.421 0.428
No. Obs. 2025 2017 2017 2017
Panel B
ESG sovereign local currency —regions
Asia
Geopolitical risk 0.007 0.006
(0.364) (0.331)
Risk aversion -0.151 0.767**
(-0.436) (2.164)
Economic uncertainty -1.670*** -2.344%**
(-5.930) (-4.865)
GABI 42.339*** 42.598*** 46.167*** 46.496***
(8.743) (9.395) (10.278) (10.434)
MOVE -1.803*** -1.725%** -1.375%** -1.617***
(-5.048) (-4.101) (-4.109) (-4.246)
FFR 0.006 0.007 0.007 0.007
(0.867) (0.932) (0.999) (1.007)
R-squared 0.137 0.138 0.158 0.165
No. Obs. 2025 2017 2017 2017
EMEA
Geopolitical risk -0.056* -0.063**
(-1.789) (-2.160)
Risk aversion -2.526*** -0.988**
(-4.313) (-2.490)
Economic uncertainty -4.819*** -3.962***
(-8.253) (-5.536)
GABI 135.970*** 140.790*** 147.659*** 146.813***
(20.611) (22.049) (22.243) (22.180)
MOVE -4.795%** -3.407*** -3.537*** -3.234***
(-6.636) (-4.924) (-5.684) (-5.018)
FFR -0.002 0.002 0.002 0.003
(-0.179) (0.159) (0.253) (0.255)
R-squared 0.371 0.402 0.420 0.425
No. Obs. 2025 2017 2017 2017
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Europe

Geopolitical risk -0.038 -0.045*
(-1.332) (-1.696)
Risk aversion -2.298*** -0.841**
(-4.928) (-2.504)
Economic uncertainty -4.476%** -3.745%**
(-7.442) (-4.996)
GABI 131.275%** 135.494*** 141.954*** 141.297***
(22.014) (23.747) (22.890) (22.853)
MOVE -3.912%** -2.656*** -2.750%** -2.492%**
(-5.554) (-4.034) (-4.610) (-4.026)
FFR 0.010 0.011 0.012 0.012
(1.019) (1.133) (1.244) (1.247)
R-squared 0.377 0.405 0.424 0.427
No. Obs. 2025 2017 2017 2017
Latin
Geopolitical risk -0.041 -0.052
(-1.119) (-1.528)
Risk aversion -4.029*** -3.021%**
(-11.363) (-9.089)
Economic uncertainty -5.252%** -2.604***
(-6.494) (-4.303)
GABI 94.655*** 101.554*** 106.945 105.427***
(12.084) (13.593) (14.416) (14.523)
MOVE -7.454%** -5.255%*** -6.093 -5.143***
(-8.014) (-6.712) (-7.959) (-6.677)
FFR 0.011 0.012 0.013 0.012
(0.924) (0.973) (1.046) (1.035)
R-squared 0.238 0.305 0.288 0.314
No. Obs. 2025 2017 2017 2017
Middle East
Geopolitical risk -0.135* -0.143**
(-2.074) (-2.246)
Risk aversion -3.421%** -1.479
(-2.839) (-1.423)
Economic uncertainty -6.306*** -5.034***
(-6.676) (-4.460)
GABI 155.555%** 162.749*** 171.550%** 169.915%**
(11.465) (11.979) (12.948) (12.768)
MOVE -8.473*** -6.560*** -6.792%** -6.350***
(-6.460) (-4.578) (-5.300) (-4.629)
FFR -0.037 -0.025 -0.024 -0.143
(-1.529) (-1.166) (-1.127) (-1.120)
R-squared 0.182 0.198 0.207 0.211
No. Obs. 2025 2017 2017 2017

This table reports the estimation results from Equation (1) where the dependent variable is the daily return
on local currency denominated ESG sovereign emerging bond markets index. Panel A shows the results on
the aggregate index level (JESG GBI-EM), while Panel B reports the results on the regional index level
(Asia, EMEA, Europe, Latin America, Middle East). The key explanatory variables are Geopolitical risk,
Risk aversion, and Economic uncertainty. The set of control variables includes global bond market returns
(GABI), global bond market volatility (MOVE Index), and global liquidity conditions (US Federal Funds

Rate, FFR). *xx, **, and * indicate statistical significance at the 1%, 5%, and 10% level respectively.
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Table 4. ESG CEMBI (corporate bonds): Aggregate and regional levels

1) @) ®) 4)
Panel A
ESG CEMBI - aggregate
Geopolitical risk -0.004 -0.005
(-0.567) (-0.767)
Risk aversion -0.351* 0.079
(-1.722) (0.244)
Economic uncertainty -1.031%** -1.102**
(-3.060) (-2.301)
GABI 31.374%** 31.957*** 33.738*** 33.728***
(6.115) (6.232) (6.268) (6.244)
MOVE -1.173%** -0.983*** -0.907*** -0.933***
(-5.068) (-3.842) (-5.029) (-4.021)
FFR 0.003 0.003 0.003 0.003
(0.751) (0.738) (0.822) (0.827)
R-squared 0.325 0.334 0.360 0.361
No. Obs. 2023 2017 2017 2017
Panel B
ESG CEMBI —regions
Asia
Geopolitical risk -0.007 -0.005
(-1.001) (-0.841)
Risk aversion 0.430*** 0.583***
(4.111) (3.697)
Economic uncertainty 0.120 -0.395
(0.878) (-1.603)
GABI 34.949*** 34.247%** 34.679*** 34.853***
(12.274) (12.189) (11.341) (11.765)
MOVE -0.003 -0.240 -0.036 -0.223
(-0.014) (-1.169) (-0.188) (-1.106)
FFR 0.006 0.005 0.005 0.005
(1.540) (1.479) (1.472) (1.515)
R-squared 0.362 0.377 0.362 0.381
No. Obs. 2023 2017 2017 2017
Europe
Geopolitical risk -0.008 -0.011
(-0.555) (-0.756)
Risk aversion -0.839*** 0.078
(-3.570) (0.186)
Economic uncertainty -2.27T*** -2.348***
(-4.207) (-2.928)
GABI 24.496*** 25.909*** 29.738*** 29.684***
(3.456) (3.735) (4.115) (4.051)
MOVE -2.003*** -1.549%*** -1.417%** -1.444%**
(-4.285) (-3.127) (-3.726) (-3.208)
FFR 0.008 0.008 0.009 0.009
(1.153) (1.144) (1.212) (1.214)
R-squared 0.050 0.058 0.078 0.078
No. Obs. 2017 2017 2017 2017
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Latin

Geopolitical risk 0.001 -0.003
(0.056) (-0.268)
Risk aversion -0.888** -0.282
(-2.525) (-0.515)
Economic uncertainty -1.797 -1.549**
(-3.048) (-2.033)
GABI 34.165*** 35.620*** 38.270*** 38.146***
(4.307) (4.454) (4.557) (4.490)
MOVE -2.094*** -1.611%** -1.630*** -1.541%**
(-5.687) (-4.022) (-5.897) (-4.185)
FFR 0.000 0.000 0.000 0.000
(0.017) (0.021) (0.089) (0.082)
R-squared 0.248 0.279 0.304 0.306
No. Obs. 2023 2017 2017 2017
Middle East
Geopolitical risk -0.004 -0.006
(-0.543) (-0.798)
Risk aversion -0.599*** -0.191
(-3.207) (-0.651)
Economic uncertainty -1.213*** -1.046**
(-3.513) (-2.311)
GABI 23.272%** 24.294*** 26.082*** 25.966***
(4.727) (4.956) (5.114) (5.007)
MOVE -1.313*** -0.984*** -0.997*** -0.937***
(-4.440) (-3.401) (-4.499) (-3.571)
FFR 0.000 0.000 0.000 0.000
(-0.088) (-0.098) (-0.026) (-0.029)
R-squared 0.241 0.271 0.297 0.299
No. Obs. 2023 2017 2017 2017

This table reports the estimation results from Equation (1) where the dependent variable is the daily return
on USD denominated ESG corporate emerging bond markets index. Panel A shows the results on the
aggregate index level (ESG CEMBI), while Panel B reports the results on the regional index level (Asia,
Europe, Latin America, Middle East). The key explanatory variables are Geopolitical risk, Risk aversion,
and Economic uncertainty. The set of control variables includes global bond market returns (GABI), global
bond market volatility (MOVE Index), and global liquidity conditions (US Federal Funds Rate, FFR). #xx,
s+, and * indicate statistical significance at the 1%, 5%, and 10% level respectively.

30



