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ABSTRACT

Sustainable development, the ESG framework (environmental, social and gov-
ernance factors) and green finance are of growing importance in light of the in-
creasing risks and costs stemming from climate change. This study examines how
countries’ ESG performance influences the yields on their government bonds.
Although ESG factors are often examined at the corporate level, they are also
relevant at the country level, though less frequently researched. Due to their bet-
ter ESG performance, the government bonds of more developed countries may
appear safer, thus requiring a lower risk premium from investors. According to
the hypothesis of the study, the higher ESG performance of the OECD countries
is associated with lower bond yields. Based on a panel regression analysis cover-
ing the period 2002-2020, certain ESG factors had a significant negative impact
on yields, with the environmental factor having a particularly significant effect.
Although macroeconomic factors continue to have the greatest impact on yields,
it is also important to take ESG factors into account during the risk analysis.

JEL codes: G12, F34

Keywords: ESG performance, government bonds, sustainability, risk premium,
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1 INTRODUCTION

One of the greatest problems of our time is air pollution, which poses a cross-
border challenge for both developing and developed countries. The deterioration
of the environment and the rise in average temperatures can be attributed to the
increasing volume of greenhouse gases released into the atmosphere, particular-
ly carbon dioxide emissions. Air pollution in many European cities frequently
exceeds levels considered safe for human health (Németh-Durkd, 2020). People
have always faced droughts and floods, as well as unknown epidemics, mass mi-
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gration, food shortages and state bankruptcy; however, the frequency and inten-
sity of these events are increasing to an unprecedented extent. Although sustain-
ability is most often examined from an environmental perspective, social risks,
such as growing inequalities, may also become central issues, as these exacerbate
poverty and social tensions, thereby hindering sustainable development (Semet,
2020). As a result of the crises mentioned above, an increasing number of people
are addressing the issue of sustainability, which has now become an integral part
of economic thinking. The situation may also be described as unsustainability,
which encompasses all previous considerations (Dedk-Sarvari, 2023).

The UN World Commission on Environment and Development published its re-
port ‘Our Common Future’ as early as 1987, in which it called for a new era of
growth that is environmentally sustainable. The 1987 Brundtland Report explains
that sustainable development is important because we have a responsibility to fu-
ture generations; we must live today in such a way that future generations can live
in conditions at least as good as our own. However, this would mean that we can
only meet our needs within the limits set by the environment. At present, howev-
er, we do not satisfy our needs based on these limits, but rather adapt them to our
capabilities. This practice, however, may become unsustainable in the long term.
For this reason, a UN committee has likened sustainable development to a three-
legged stool. The three legs represent the economy, the environment and society.
One of the most widely used indicator systems for measuring this is ESG, which
covers Environmental, Social and Governance aspects (Dudas—Naffa, 2020). ESG
rating is a scoring framework in which the performance of companies, industries
or countries in relation to ESG factors is measured and assessed, and a combined
ESG score is then assigned. Market participants use these ESG indices to assess
the expected financial and capital market impacts of the market, and then make
decisions based on their investment appetite and ESG risk exposures (Hajdu et
al., 2023).

The ESG approach, sustainable development and sustainable finance have re-
cently received increasing and growing attention in financial decision-making
(Drempetic et al., 2020; Dudas - Naffa, 2020; Hajdu et al., 2023; Szepesi, 2020).
The reason for this is the link between pollutant emissions and economic growth,
namely the role of financial development in stimulating the economy (Németh-
Durkd, 2020). Improving energy efliciency is crucial, as it not only supports the
achievement of international climate neutrality targets but also directly contrib-
utes to improving countries’ international competitiveness. Increased competi-
tiveness leads to a more stable economic position, which in turn results in lower
risk premiums (Holczinger-Sarvari, 2025). Environmental, social-ethical and
(corporate) governance considerations are collectively referred to as non-finan-
cial performance (Téth et al., 2021).
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The problem, however, is that today more than 1,000 ESG indices are published
by various financial service providers, investment, research and rating firms, and
individual stock exchanges, among which consolidation has not yet taken place.
This, however, complicates comparability and decision-making processes. For
this reason, since 2010, the ERM Sustainability Institute has published a 'Rate
the Raters’ report, which assesses the quality of ESG data providers (Hajdu et
al., 2023).

The significance of this research lies in the fact that, whilst the majority of the
literature has so far focused solely on corporate-level sustainability, these indica-
tors are equally relevant at the country level. Naturally, at the country level, each
dimension seeks to emphasise something entirely different. By assessing ESG fac-
tors, a comprehensive overview can be gained of a country’s sustainability efforts,
including its strengths and weaknesses (Dudas-Naffa, 2020). This study seeks
to answer the question of whether there is a significant relationship between a
country’s ESG performance and government bond yields. Numerous studies
have already examined government bonds; however, the majority of these studies
have focused solely on macroeconomic relationships. It was already apparent at
that time that it is not always advisable to rely solely on factual data (for exam-
ple, in the case of the crisis in the southern Eurozone countries)’. Whilst it was
previously sufficient to examine public debt and the budget deficit when pricing
government bonds (Ardagna et al., 2007), since the global financial crisis, it has
become apparent that the relationship between yield spreads and macroeconomic
factors has been steadily weakening (Capelle-Blancard et al., 2019). It was then
that the importance of government indicators in the management of sovereign
bonds came to the fore, particularly following the case of Greece (Drut, 2010). It
is not enough to focus solely on fundamental macroeconomic factors; the impor-
tance of risk, creditworthiness and quality has also come to the fore (Attinasi et
al., 2009). This research aims to highlight the importance of these factors; thus,
one of the main questions is what factors that determine the yield on a country’s
government bonds, i.e. whether the country’s environmental, social and govern-
ance performance influence the yield on government bonds.

2 https://www.weforum.org/agenda/2015/03/what-caused-the-big-spreads-on-eurozone-bonds/.
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2. THEORETICAL BACKGROUND

2.1 Sustainability

The past two decades demonstrate why it is important to discuss sustainability at
both the economic and national levels. Kocziszky (2023) points out that we live in
a world that is far more unpredictable than before, where markets are unable to
manage the turbulence caused by crises, pandemics and wars on their own, or can
only do so with a delay. Therefore, a new, sustainable market economy is needed,
with a value system based on faith, family, integrity, justice, social sensitivity
and work. In a sustainable market economy, this value system is at the centre,
supported by four pillars: a sustainable institutional framework, economic sus-
tainability, resource sustainability and social sustainability. Sustainability can-
not be achieved through market mechanisms alone; it requires the state to play
a proactive role and perform a monitoring function. Matolcsy (2022) also listed
the four aspects of sustainability: economic, social, financial and environmental
sustainability. Furthermore, in the developed countries of the global economy,
total factor productivity may be the main driver of growth, in which institutional,
policy and cultural factors play an important role alongside the level of technol-
ogy (Halmai, 2023).

The best-known methodology for measuring contributions to sustainability is the
ESG framework. In the case of countries, the environmental factor reflects how
successfully countries manage their natural resources (such as access to water,
biodiversity, nature conservation measures, etc.), the social factor measures the
country’s level of social development (literacy rates, school enrolment rates, life
expectancy), whilst the governance factor includes factors such as government ef-
ficiency, regulatory quality, corruption, etc. (Margaretic—-Pouget, 2018).

Criticisms aimed at the ESG framework relate primarily to its definition, regu-
lation and methodology. There is no universally accepted definition of the ESG
framework, either in the Hungarian or international literature, or in practice. The
European Union and its Member States have only begun to develop regulations in
this area over the past few years. There is no widely accepted, uniform methodol-
ogy for the production and disclosure of sustainability-related data, nor for their
market valuation. Currently, there are a number of sustainability rating agencies
operating, which publish various sustainability indices and ESG ratings; however,
their methods differ, and their widely divergent results point to a lack of stand-
ardisation (Deak et al., 2022; Olmedo et al., 2010), resulting in heterogeneous re-
ports and information content (T. Véneki-Lamanda, 2020). According to Hajdu
et al. (2023), the biggest problem in measuring ESG performance is not a lack of
data, but rather an oversupply of tools and frameworks.
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2.2 Government bonds

Perhaps one of the best financial indicators for measuring a country’s financial
stability is the interest rate paid on government bonds. The interest rate is influ-
enced, among other things, by the risk of default. A country in a critical situation
may have to weigh up whether it is better for it to repay the debt or to declare
bankruptcy. In many cases, countries declare bankruptcy not because they are
unable to repay the debt, but because they do not wish to (Alichi, 2008; Crifo et
al., 2017). According to Alichi (2008), the main motive behind debt repayment is
to maintain access to capital markets. However, in a democracy, one generation
may choose to declare bankruptcy, regardless of the consequences this may have
for future generations. Governments may borrow from capital markets for fis-
cal smoothing purposes. Consequently, continued access to capital markets can
serve as a safeguard for countries against future shocks. With this type of debt,
however, investors cannot compel the debtor to repay the debt, as is the case with
traditional household or corporate loans.

Based on the literature (Attinasi et al., 2009; Crifo et al., 2017; Haugh et al., 2009),
it can be stated that countries’ willingness to repay debt, which can be measured
by the yield spread, is influenced by three factors: the country’s creditworthiness,
which is reflected in its fiscal and macroeconomic positions; liquidity risk, i.e.
the size and depth of the government bond market; and, finally, international
risk aversion. Trends point towards a comprehensive risk assessment, in which
investors also take ESG factors into account. In practice, credit rating agencies
are also placing increasing emphasis on ESG considerations in their sovereign
ratings. ESG risks are now explicitly included in the methodologies of Fitch Rat-
ings, Moody’s Investor Service, S&P Global Ratings, Kroll Bond Rating Agency
(KBRA), DBRS Morningstar, Scope Ratings GmbH and HR Ratings® . ESG factors
can influence a country’s credit rating and, consequently, the yields on govern-
ment bonds.

Sovereign debt managers are engaging in increasingly structured ESG commu-
nication, which is partly aligned with EU regulations and partly with investor
demands. The Finnish debt manager, for example, directly supports institutional
investors’ SFDR reporting by publishing "Principal Adverse Impact’ (PAI) indica-
tors. In Hungary, the Government Debt Management Agency publishes its own
ESG profile on the country’s sustainability indicators and international standing,
whilst the Austrian OeBFA’s website provides access to sovereign ESG ratings.

3 https://documentsi.worldbank.org/curated/en/812471642603970256/pdf/Credit-Worthy-ESG-
Factors-and-Sovereign-Credit-Ratings.pdf.
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In parallel, several Western European countries — Germany, France, the Nether-
lands, Ireland, Sweden and the United Kingdom - provide detailed, comparable
information on the management of ESG risks and the environmental impact of
issuances through sustainability frameworks linked to green government bond
programmes, as well as regular allocation and impact reports.

2.3 Investors

A prerequisite for the successful transition of the economy is that financial mar-
kets take into account and assess the risks associated with climate change. Bar-
beris and Thaler (2003) pointed out that financial markets had previously been
described using models that assumed rational behaviour on the part of agents;
however, the results made it clear that aggregate capital markets, yield trends and
individual investment decisions do not reflect these characteristics. Consequent-
ly, a new approach emerged: behavioural finance, which does not assume the per-
fect rationality of market participants. Investors and other market participants
must analyse and evaluate sustainability considerations, and the associated risks
must be incorporated into risk models, return expectations and the pricing of
financial products. Furthermore, experts predict a rise in the popularity of sus-
tainable investments, particularly as Generation Y enters the investment market
and in the period following the coronavirus crisis (Szepesi, 2020). The proportion
of investors and investments that take ESG criteria into account is steadily in-
creasing, which determines the long-term returns on capital investments (Hajdu
et al., 2023).

On the investor side, too, a number of international initiatives have been launched
with the aim of integrating sustainability goals. Examples include the Net Zero
Asset Managers Initiative, the Net-Zero Asset Owner Alliance, Climate Action
100+, the Glasgow Financial Alliance for Net Zero, the Sustainable Markets Ini-
tiative, and the Principles for Responsible Investment (PRI). These initiatives in-
dicate that global capital market participants are increasingly making their in-
vestment decisions based on long-term climate and sustainability considerations.

When assessing countries’ creditworthiness, investors are increasingly taking
into account their ESG performance (Figure 1). It is clear that most developing
African countries and Asian countries do not have high ratings. In contrast, de-
veloped countries such as Canada, Australia, Japan, France, Germany and the
Scandinavian countries have particularly high ESG scores. It is clear from the
above that countries with developed economies also achieve better results in
terms of ESG indicators. However, due to their level of development and reliabil-
ity, these countries also have lower government bond yields. Based on this, it can
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be assumed that the better a country’s ESG performance, the lower the yield on
its government bonds.

Figure 1
Map of the Global Sustainable Competitiveness Index (2025)

Score

I 60,42

31,94

Source: edited by the author based on data from the SolAbility rating agency

2.4 Previous research in the literature

The literature contains numerous theories regarding the relationship between
government bonds and ESG performance; however, these theories do not agree,
and the findings are contradictory. Some authors support the view that a coun-
try’s ESG factors can have a significant impact on whether that country is able
to repay its debt, meaning that borrowing costs are not explained solely by tra-
ditional macroeconomic data (Crifo et al., 2017). In other words, a country with
good ESG performance is also viewed more favourably by investors. In contrast,
other authors argue that yield spreads depend primarily on the fundamental per-
formance of the economy, with extra financial performance being taken into ac-
count at most as a supplementary factor (Crifo et al., 2017; Halbritter-Dorfleitner,
2015). At the same time, a country’s economic performance cannot be separated
from its governance factors, i.e. the ‘G’ pillar of ESG. Four reasons can be identi-
fied in the literature to explain the relationship between government bonds and
ESG performance.
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The first reason is investors’ preferences and values. The number of investors inter-
ested in ESG performance is growing steadily. Social responsibility is also becom-
ing increasingly important in capital markets, and investors are demanding more
and more information on these topics. This may be driven by ethical or moral
considerations (Capelle-Blancard et al., 2016; Olmedo et al., 2010). Consequently,
investors are willing to accept a lower risk premium from countries with high
ESG performance (Crifo et al.,, 2017). Furthermore, investors may even view a
country’s natural and social resources as an additional safeguard against losses
when lending to a country (Capelle-Blancard et al., 2016; Margaretic-Pouget,
2018). These investors, who consider not only financial returns but also the pres-
ence of values important to them, are referred to as value-driven investors (Lip-
pai-Makra-Kovacs, 2021).

The second reason is the link between financial and non-financial performance.
Sustainability can enhance financial performance by taking non-financial, quali-
tative criteria into account. This offers numerous benefits in terms of both profit-
ability and risk management. For example, Japan has one of the highest levels
of public debt relative to GDP (2026: 226.8%*), yet it pays lower interest rates on
government bonds than the southern states with developing industries (Greece,
Portugal and Italy). The quality of institutions can significantly determine how a
government responds to public debt (Capelle-Blancard et al., 2016). A country’s
ESG score helps to capture a form of structural default risk. This is because a
country’s access to natural resources and the management of these resources in-
fluences the country’s risk profile. This also includes the government’s economic
policy and whether it can generate sufficient revenue to service its debt. These
factors can influence the country’s ability to repay its debt in both the short and
long term (Crifo et al., 2017). Attinasi et al. (2009) demonstrated that governments
with relatively sound public finances can access credit on more favourable terms
during a crisis, which can help them maintain the stability of the financial system,
for example by managing the costs arising from bank bailouts. The 2008 crisis
also highlighted how important public confidence in public finances is, and that
countries must strive for fiscal balance even during good economic times. Fur-
thermore, according to Wang and Zhao (2023), a country’s regulatory framework
can have a significant impact on the activities of companies operating there. One
such example is the Clean Air Act, which had a significant impact on a company’s
reputation and financial performance. According to their findings, as regulations
are tightened, companies reduce their pollutant emissions. Kandracs (2023) high-
lighted the importance of decarbonisation, as it improves the country’s energy se-

4 https://www.imf.org/external/datamapper/GGXWDG_NGDP@WEO/JPN Downloaded: 11. 02.
2026.
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curity and strengthens the macroeconomic structure, since the savings resulting
from reduced energy imports improve the balance of payments and reduce the
inflationary pressure generated by energy prices. Furthermore, reducing harmful
emissions improves air quality and people’s health. Industrial solutions promote
innovation.

The third reason is the ‘indicator’ phenomenon, as a country’s ESG performance
can serve as an indicator of the state of its economy. According to Scholtens
(2017), financial institutions should also take ecological considerations into ac-
count. Through these considerations, institutions and investors gain a more com-
prehensive picture of their social and economic roles. Gervich (2011) argued that
environmental factors can provide an early warning, potentially foreshadowing a
financial collapse in an economy even before traditional economic indicators de-
tect it. Examples include oil consumption or per capita CO, emissions. According
to Margaretic and Pouget (2018), good ESG performance can indicate a country’s
long-term sustainability, meaning that it is highly likely to be able to repay its
debt in the future. A country’s environmental and social resources can even act
as a buffer against negative economic shocks, whilst also having a positive im-
pact on economic growth. According to Capelle et al. (2019), countries with good
ESG performance are less likely to find themselves in a near-default situation, and
consequently, the yield spread on their government bonds is lower. Furthermore,
they also found that the economic impact of ESG factors tends to manifest itself
in the long term.

The fourth reason is the reduction of information asymmetry. According to Mar-
garetic and Pouget (2018), the utilisation of natural resources and social develop-
ment require cooperation with external organisations, whether other countries
or private organisations. During such cooperation, ESG issues could be discussed
and deliberated upon, which in turn could reduce information asymmetry even
in other areas, thereby increasing trust between investors and the country. This is
driven not only by shared interests but also by the alignment of objectives, there-
by potentially reducing monitoring costs for both parties (Crifo et al., 2017).

Research in the literature has yielded the following findings regarding the rela-
tionship between government bond performance and ESG ratings: Kohlscheen
(2007) found that countries with a presidential system are five times more likely to
default than those with a parliamentary system. In his research, the author exam-
ined countries from 1976 to 2000; in other words, governance factors had already
been given greater emphasis in theoretical research, but little attention had been
paid to natural and social factors until now due to a lack of reliable data. Accord-
ing to Margaretic and Pouget (2018), there is an overall correlation between ESG
indicators and the yield spread; within this, social and administrative factors are
negatively correlated with the yield spread, whilst there is no correlation with the
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environmental dimension. According to Capelle et al. (2019), there is a correlation
overall, but the governance sector has a stronger correlation than the social and
environmental sectors. Furthermore, they found that the correlation between the
two variables is stronger in the eurozone than in other developed countries. In
an earlier study, they argued that the environmental dimension has no impact
on financial performance, whilst the governance dimension is more significant
than the social factor (Capelle-Blancard et al., 2016). Crifo and colleagues (2017)
concluded that ESG performance is associated with lower borrowing costs. How-
ever, the impact of ESG ratings on sovereign debt costs is only one-third of that
of financial ratings. According to the work of Dudés and Naffa (2020), however,
governance factors are no more significant for forecasting credit risk premiums
than social or environmental factors. However, the importance of ESG indicators
is not constant; in some years, different factors may be more important. Accord-
ing to some authors (Attinasi et al., 2009; Crifo et al., 2017; Haugh et al., 2009),
however, the weight of country-specific factors is always greater than that of envi-
ronmental or social factors.

Based on this, it can therefore be assumed that there is a negative correlation
between a country’s government bond yield and its ESG performance (Capelle-
Blancard et al., 2016; Crifo et al., 2017; Margaretic-Pouget, 2018).

3 DATA AND METHODOLOGY

The study covers OECD countries. In 2022, there were 38 OECD member states;
however, Costa Rica joined on 25 May 2021, so it was not included in the study.
The data cover the period from 2002 to 2020, as the literature also supports the
view that ESG impacts tend to materialise over the long term. Furthermore, reli-
able data are only available from 2002 onwards, and the data are analysed up to
2020 after filtering out anomalies caused by the coronavirus crisis.

For the analysis, primarily the yields on countries’ 10-year government bonds
are required. They were downloaded for each country from the LSEG (formerly
Refinitiv Eikon)s database. Furthermore, based on the relevant literature, 13 ESG-
related indicators were included in the study (Table 1). When selecting the indica-
tors, those were selected that were almost universally available for most countries,
whilst closely approximating the weightings used by Dudés and Naffa (2020) and
Robeco (2021) {environmental factors: 20 per cent, social factors: 30 per cent, gov-
ernance factors: 50 per cent}. As the literature suggests, environmental factors

5 https://www.lseg.com/en.
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play a significant role in measuring sustainability; therefore, in our research, their
weighting was increased whilst reducing that of governance factors (the weight-
ing of social factors remains approximately the same). The source of these indica-
tors is the World Bank’s World Development Indicators (WDI) database®.

Table 1
ESG indicators
Dimension Indicator Abbreviation
Forest area (as a percentage of total land area) Forest
Renewable energy use (as a percentage of Ener
Environmental total final energy consumption) 8y
Population using safely managed drinking water
. . Water
services (as a percentage of the total population)
Ratio of female to male labour force participation Labour
(%) (data modelled based on ILO estimates)
Primary school enrolment rate (% gross) School
Social Unemployment rate, total
(as a percentage of the total labour force) Unemployment
(data modelled based on ILO estimates)
Primary and secondary school enrolment (gross), GPI
gender parity index (GPI)
Expression of opinion and accountability: estimate Voice
Quality of regulation: estimate Regulatory
Rule of law: estimate Law
Governance Government effectiveness: estimate Effectiveness
Control of corruption: estimate Corruption
Political stability and absence of violence/ Stability

terrorism: estimate

Source: Source: edited by the author based on WDI (2022)

Panel regression was used to test the hypothesis, as the data form a panel data
set. When analysing panel databases, the value of the dependent variable (10-year
government bond yields) is estimated using explanatory variables (various ESG-
related indicators) for which both cross-sectional and time-series data are avail-
able; however, the cross-sectional samples must contain the same units in every
period (Wooldridge, 2010). In this case, the time-series dimension refers to the

6 https://databank.worldbank.org/source/world-development-indicators.
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years, and the units refer to the countries, of which there are 37. In panel regres-
sion analyses, either a fixed-effects model or a random-effects model can be used.

The differences between fixed-effects and random-effects models are presented
based on Wooldridge’s (2018) book. In the fixed-effects model, it is assumed that
the groups, i.e. the countries, have time-invariant, unobserved effects (a,) that
are related to the explanatory variables (Cov(x,,a,)!=0), so the aim is to eliminate
these. Let us consider a two-variable model for each time point i:

Vit = ﬁlxit + a; + uit,t = 1,2, ,T (1)
For each i, this equation is averaged over time:
yo=prta+q (2)

Since a, is fixed and appears in equations (1) and (2), these effects can be filtered
out by subtracting the period averages from each value, thus yielding a model that
has been cleansed of country-specific effects:

Vie = Bi¥ie + e t=12,..,T 3)
where
Vie = Yie = Vo Xie = X — Xy fie = Wie — I 4
In the case of multiple explanatory variables, the equation is written similarly:
Vie = Br¥ies + Bo¥ier + - + BieKiee + Hip t =1,2,..,T 5)
The basis for the random-effects model:
Yie = Bo + Pixier + -+ BXigre + @ + uye (6)

In the random effects model, the country-specific factor (a,) is uncorrelated with
any of the explanatory variables (Cov(x;,a,)=0). Estimation of 3, provided that a,
is uncorrelated with the explanatory variables, then B, can be consistently esti-
mated using a single cross-section: there is no need for panel data at all; however,
in this case, a great deal of useful information from the other periods is ignored.
The equation is solved using the generalised least squares (GLS) method.

A commonly used test for selecting the appropriate model is the Hausman test
(Clark-Linzer, 2015), which compares the results of fixed-effect and random-
effect models. The idea is to use random-effect estimates unless the Hausman
test rejects them (Wooldridge, 2018). Based on the Hausman test, at a 5 per cent
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significance level, the null hypothesis is rejected (H=105.291, p-value=0.000), so a
fixed-effects model is applied.

Subsequently, by fitting a regression based on an OLS estimate to these data, our
panel regression can be obtained (Wooldridge, 2010). During the regression pro-
cess, two options may arise: the backward and the forward methods. Both models
aim to achieve the greatest possible explanatory power; however, the backward
method begins by removing the variable with the smallest effect from the full
model (decomposing model), whilst the forward method begins by including the
variable with the largest effect when constructing the model (constructing model)
/Chung-Yeung, 2021/.

4. RESULTS

As a first step for the panel data set, the period average for each value was calcu-
lated; then analysed this data set was analysed as a linear regression using an OLS
estimate. The dependent variable is 10-year government bond yields (10Y), whilst
the explanatory variables are the indicators listed in Table 1. In this procedure,
both the forward and backward methods yield the same model; thus, in this case,
the analysis is independent of the method used (the same three explanatory vari-
ables were included in the model). It is important to note that the two variable
selection procedures examine the effects of the variables solely from a statisti-
cal perspective; consequently, it may happen that variables which are economi-
cally justified are not included in the final model because their statistical effect
is not significant. Before constructing the model, it is necessary to examine mul-
ticollinearity and autocorrelation. Based on the results of the first run, it can be
concluded that whilst there is no issue with multicollinearity (Variance Inflation
Factor /VIF/ values are all below 5), meaning that analysing the partial effects of
the explanatory variables on the dependent variable is meaningful. However, au-
tocorrelation is present in the data set (Durbin-Watson=1.203), meaning that the
dependent variable is a time-dependent variable and explains itself. To eliminate
this, the one-year lagged version of the dependent variable (10Y, ) has been in-
cluded among the explanatory variables of the model. The one-year lagged value
of the dependent variable resolved the autocorrelation problem (Durbin-Wat-
son=1.986), meaning there is no autocorrelation in the model. Multicollinearity
still causes no problem. By including the lagged dependent variable, the model
becomes a dynamic panel specification, which could theoretically justify the use
of GMM-based estimation. At the same time, the time dimension examined re-
sults in a relatively long panel, which mitigates the distortion of fixed-effects OLS.
This study therefore employs a fixed-effects specification for the sake of methodo-
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logical simplicity and comparability, whilst taking into account the limitations of
the dynamic panel when interpreting the results.

Only three significant ESG factors were included in the final model: Labour, i.e.
the labour force participation rate of women and men; Regulatory, i.e. the esti-
mate of regulatory quality; and Energy, which is the share of renewable energy
consumption in total final energy consumption (Table 2). The standardised beta
indicates which variable has the strongest effect on the target variable.

Table 2
Model statistics
Unstandardized Standardized si Collinearity Correlation
Coefficients  Coefficients 8 Statistics Variance
decomposi-
Std. Beta Tolerance VIF Zero-order tion (%)
Error
constant 0.081 0.079 1.023 0.307
Labor -0.086 0.036 -0.109 -2.417 0.016 0.669 1.495 -0.324 3.531
Regulatory -1.752  0.575 -0.120 -3.049 0.002 0.880 1.136 -0.184 2.209
Energy -0.097 0.026 -0.168 -3.692 0.000 0.657 1.522 -0.327 5.491
10Y, 0.470  0.040 0.475 11.734 0.000 0.826 1.211 0.576 27.367

Source: edited by the author

Of course, the model also includes the lagged value of the dependent variable.
Based on this, our model can be written as follows:

10Y = 0,081 — 0,086 * L — 1,752« R — 0,097 * E + 0,470 = 10Y;_ (7)

Where 10Y denotes 10-year government bond yields, L denotes Labour, R denotes
Regulatory and E denotes Energy.

Allin all, it can be said that ESG factors have a significant, negative impact on the
development of government bond yields; in other words, the research hypothesis
has been accepted. It is important to note, however, as some authors (Crifo et al.,
2017; Halbritter-Dorfleitner, 2015) have pointed out, that fundamental macroeco-
nomic factors still have the greatest influence on the development of government
bond yields; nonetheless, these ESG factors should not be overlooked either. The
model’s explanatory power is 38.6 per cent, meaning that 38.6 per cent of the vari-
ation in yields can be explained by the combination of the model’s explanatory
variables. This can be broken down using a variance decomposition procedure,
in which the standardised betas and the linear correlation coefficient between
each explanatory variable and the outcome variable (zero-order correlation) are
multiplied. As a result, it can be seen that the largest proportion, 2737 per cent, is
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attributable to the lagged value of the outcome variable, and only 11.23 per cent is
attributable to the three indicators selected by the model; of this, Labour explains
3.5 per cent, Regulatory 2.2 per cent, and Energy 5.4 per cent. These values may
have a significant impact on the development of yield volatility.

5 SUMMARY AND OUTLOOK

In our research, we sought to answer the question of whether the yields on a
country’s government bonds are significantly correlated with their ESG ratings;
in other words, whether qualitative criteria influence a country’s ability to repay
its debt. Literature reviews have shown that there is no consensus in this area.
Many researchers argue that qualitative criteria do have an impact, whilst others
contend that, for the most part, fundamental macroeconomic factors remain the
most important. However, based on the literature, a negative relationship can be
assumed between government bond yields and sustainability efforts. Four reasons
can be put forward to explain this: investors’ values and preferences, the relation-
ship between financial and qualitative factors, the ‘signalling mechanism’, and
the reduction of information asymmetry. In our research, we have empirically
demonstrated that certain environmental, social and governance factors have a
significant, negative relationship with government bond yields. In other words, if
a country has a higher ESG score, it is viewed as more reliable by investors, who
are therefore willing to accept a lower risk premium. Although the weight and
significance of these effects are still low, they should not be ignored when valuing/
pricing government bonds, as, when used in conjunction with macroeconomic
factors, they may be more effective in reducing the volatility of government bond
yields. A further novelty of the research is that, whilst the environmental dimen-
sion has so far appeared negligible in most studies, in this case it has a significant,
non-negligible impact on the valuation of government bonds. It is important to
note, however, that a significant negative correlation does not necessarily imply a
causal relationship in reality; it is rather a correlation.

The lack of reliable, verifiable data and the lack of regulation of the ESG frame-
work are among the limitations of the research. The former was also highlighted
by Matolcsy (2022), as one which may undermine the building of investor con-
fidence and increase the potential for greenwashing. The latter is linked to rat-
ing agencies; a significant drawback from an analytical perspective is that each
agency interprets the various dimensions differently. No two ratings are identical,
so agencies often rank countries in completely different orders, and there are also
discrepancies in the magnitude of their ratings. This makes it difficult to compare
and evaluate countries. Last but not least, the assessments and results of most
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rating agencies are not freely available; a subscription or purchase is required to
access the data, which also hinders their use. In line with the research by Dudas
and Naffa (2020), this study highlighted that ESG factors are not part of tradi-
tional sovereign risk ratings, but applying them in conjunction with credit ratings
could effectively improve the risk analysis of government bonds. Consequently,
the value-based and economic factors underlying long-term risks could be better
understood. The weighting of ESG dimensions is based on considerations from
the literature; thus, applying different weightings might lead to different results,
which could form the basis for future research. Further objectives include extend-
ing the period under review, as the economic turbulence of recent years may have
had a significant impact on the rise of sustainability goals to the fore.
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