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Abstract

Sustainability is currently a prominent theme in the investment management. Regu-
lators and investors require asset managers to measure and report sustainability metrics
such as ESG (Environmental, Social and Governance) scores for their portfolios. For stock
portfolios, this process is well underway, as is an ongoing discussion on whether ESG se-
lection negatively impacts stock portfolio returns. However, for fixed income portfolios,
ESG measurement and portfolio selection has not been widely addressed yet. With this
paper we aim to address sustainability issues in corporate bond investing. Using Refini-
tiv ESG scores, we investigate how these scores relate to corporate bond yields and bond
portfolio performance.

1 Introduction

Sustainable investing is currently firmly in the spotlight in the investment community. Regula-
tors increasingly put pressure on asset managers to include sustainability in all steps of portfolio
management, and investors also starting to demand more sustainable choices in asset selection
and allocation.

An ongoing discussion in equity investing is whether more sustainable choices of portfolios
lead to different (i.e., lower) financial performance of such portfolios, and no consensus has
been reached so far. Our work in this area, as well as those by other authors, suggest that
more sustainable portfolios currently under-perform in US markets, but perform on par with
benchmarks in Europe and Australia (see e.g., (Borovkova & Wu, 2020)). However, these
issues have not been researched yet in the domain of fixed income investing. This is regrettable,
since fixed income instruments - in particular, corporate bonds - form an important part of a
well-diversified investment portfolio. Bearing lower risk than stocks, corporate bonds are liquid
and they are able to generate higher returns than e.g., sovereign bonds.

In this paper, we investigate the interaction between Refinitiv ESG scores of firms and the
performance of corporate bonds issued by these firms. We provide a rather straight-forward
analysis of the relationship between ESG scores and corporate bond yields. More specifically,
the following questions will be addressed in this report:

• Is there any relationship between ESG scores (Environmental, Social, Governance pillars
and overall ESG score) and corporate bond yields?

• Can we observe similar ESG characteristics in bonds issued by companies from same
sectors and similar credit ratings?

• What impact of ESG scores have, as a sole ranking factor, on a corporate bond portfolio
performance?

In the next sections we present the data, our methodology and discuss the results in detail. But
first we summarize our main findings.

Using an extensive dataset comprising 6000 bonds of 657 US large cap companies, over the
period 2010-2021, we observe a negative relationship between ESG scores and bond yields.
This stems from the observation that a company with a higher ESG score is perceived to bear
lower long-term risk, therefore it can raise capital at a lower cost. This negative relationship
holds for the combined ESG score as well as for individual pillars E, S and G; however, this
relationship is the strongest for the S (Social) pillar.
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We observe that ESG rankings are evenly distributed among sectors, so by investing only in
bonds of highly ESG-rated companies, one is able to preserve sector diversification in bond
portfolios. The same holds for high yield vs investment grade bonds: there, the ESG scores
are also distributed evenly, meaning that bond investors have the freedom to choose between
high yield or investment grade bonds with similar sustainability criteria. Thus, by using ESG
score ranking as a portfolio construction criterion, the resulted portfolio is still diversified with
respect to sector and credit rating.

We investigate the performance of diversified bond portfolios of different ESG ratings, and
show that the differences in portfolio yields range from 10 to 50 bp. This means that, although
highly rated ESG companies generally yield less on their bonds, the actual sacrifice in yield of
a bond portfolio is small. So there is no significant disadvantage in investing in corporate bonds
while imposing even rather stringent sustainability criteria.

2 Data

2.1 Bond data

In our investigation, we use the bonds in S&P 500 Bond Index, which includes bonds issued
by S&P 500 companies and their subsidiaries, with credit ratings ranging from AAA to B. Our
time span is 2010-2021 inclusive.

For each bond, its daily price as a percentage of par value was collected from Refinitiv DataS-
tream for the time period of January 2010 to December 2021, along with its specifications
such as coupon rate, maturity, credit rating. Besides, all the bonds were matched to their corre-
sponding equities, so that bond prices and yield spreads can be aggregated on a company level.
For those subsidiary companies that did not issue equities, they were mapped to their highest-
level parent companies. The Standard Industrial Classification (SIC) codes were downloaded
for later analysis. The total of 6000 bonds of 657 companies were included in the analysis
(another condition of a company being included in the study was the existence of its ESG
scores).

To calculate daily bond yield spread from its price, Treasury yields were used as a reference,
since by looking at the S%P 500 companies we focus on the U.S. market. On each trading
day, Treasury yield rates were fitted with a Nelson-Siegel model (Nelson & Siegel, 1987) so
that yield rate can be extracted for any maturity. Subsequently, a bond’s yield spread can be
calculated using the relationship described in Equation 1:

P =C1e−[y(τ1)+Y S]∗τ1 +C2e−[y(τ2)+Y S]∗τ2 + · · ·+Cne−[y(τn)+Y S]∗τn (1)

where bond price P equals to the summation of all expected future payments Ck’s, k = 1,2, ...,n
discounted by its yield spread Y S in addition to Treasury yield rate y(τk) of corresponding
maturity τk. Company-level bond price and yield spread are then the averages of all bonds
issued by the company.

2.2 ESG data

We used Refinitiv ESG scores for the same companies and the same time period. Refinitiv
ESG scores are designed to transparently and objectively measure a company’s relative ESG
performance, commitment and effectiveness, based on company-reported data. Percentile rank
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scoring methodology eliminates hidden layers of calculations, enabling Refinitiv to produce a
score between 0 and 100, where 0 being the laggard and 100 being the leader. Besides the
overall ESG measure, three pillar scores - Environmental (Env), Social (Soc) and Corporate
Governance (Gov) are also provided with the same score range. The emphasised themes of
each pillar are shown in Table 1. More details on how these scores are calculated can be found
in Refinitiv ESG Scores Methodology1.

Table 1: Main themes under each ESG pillar

Environmental Social Governance
Resource use Workforce Management

Emissions Human rights Shareholders

Innovation Community
Corporate social

responsibility (CSR)
strategy

Product responsibility

2.3 Sector and credit rating

According to the SIC code, companies can be categorized into 11 major sectors, as listed in
Sector column of Table 2. We further group these sectors to align with sustainability issues, as
Energy-related, Financial and Others, as shown in Table 2.

Table 2: Grouping according to sector

Group Sector

Energy-related

Mining
Construction

Manufacturing
Transportation, Communications, Electric,

Gas and Sanitary Service
Financial Finance, Insurance and Real Estate

Others

Agriculture, Forestry and Fishing
Wholesale Trade

Retail Trade
Services

Public Administration
Nonclassifiable

The grouping of credit ratings is in accordance with the industry standard: AAA to BBB are
investment-grade and ≤ BB are high-yield, which is summarised in Table 3.

3 Exploratory Data Analysis

ESG scores are published annually, but companies may have their ESG scores updated at dif-
ferent times during a year, depending on their reporting schedule. We hereby use the year-end
scores to represent a company’s sustainability performance of that year, so the scores on 31
December 2020 represents the year 2020. To align with the annual ESG scores, bond yield

1https://www.refinitiv.com/content/dam/marketing/en_us/documents/methodology/
refinitiv-esg-scores-methodology.pdf
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Table 3: Grouping according to credit rating

Group Credit Rating

Investment Grade

AAA
AAA

A
BBB

High Yield
BB
B

spreads were also aggregated on a yearly basis, by averaging a company’s yield spread over the
entire year. We took into account credit ratings in correlation analysis, by assigning numerical
values to the ratings: AAA-rated bonds have the lowest number 1 and B-rated 6. The resulting
correlation matrix is shown in Figure 1.
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Figure 1: Correlation matrix of annual corporate bond yield spread (YS) and ESG scores.

Table 4: Descriptive statistics of corporate bond yield spread (YS) and ESG scores in year 2019

YS Env Soc Gov ESG
All Mean 1.583 62.334 67.834 65.006 65.824
count: 525 Std. Dev. 0.713 21.344 17.345 18.195 14.132
Energy-related Mean 1.610 64.792 67.875 64.511 66.162
count: 294 Std. Dev. 0.683 18.466 17.873 18.250 13.858
Financial Mean 1.459 55.634 66.454 66.886 64.957
count: 148 Std. Dev. 0.687 24.867 15.572 17.714 13.801
Others Mean 1.711 65.687 70.151 63.409 66.173
count: 83 Std. Dev. 0.831 21.742 18.379 18.794 15.709

The correlation matrix heat-map naturally splits into two parts: yield spread and credit rating
are in the upper left patch, and the sustainability measures in lower right.

It is not surprising to see a strong positive correlation between yield spread and credit rating: a
lower-rated bond needs to offer a higher yield to attract funding. Among the ESG scores, the
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overall ESG is highly correlated with Gov, Soc and Env in that the nature of overall ESG is
a combination of the three pillars. Other than that, another significant correlation is between
Soc and Env pillars. Table 1 suggests that companies that produce less emission and are less
resource-heavy also tend to pay more attention to worker’s rights and health conditions.

There are some negative correlations between ESG scores and yield spread, as well as credit
rating. A company with higher ESG scores is often considered having a good reputation and
is perceived to bear lower long-term risk, therefore it can raise capital at a lower cost. The
negative correlations between credit rating and sustainability measures seem to propagate from
yield spread, rather than from the rating itself.

The summary statistics for company-level yield spreads and ESG scores are provided in Ta-
ble 4. The sustainability measures do not seem to have significant relationship with sector
groups.

To further investigate the interaction of bond yield spread and ESG scores for different groups
of companies, the logarithm of yearly average company-level yield spreads are plotted against
annual ESG scores in the scatter plots of Figure 2 and Figure 3. Taking log of yield spread help
better center the data for visual representation.
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Figure 2: Scatter plots of annual log yield spread of bonds on corporate level against respective ESG scores.
Companies grouped by sector group are plotted in different colors. A regression line is overlaid on each scatter
plot to show general trend and the value of slop b is shown. (Upper Left) Environmental pillar. (Upper Right)
Social pillar. (Lower Left) Corporate governance pillar. (Lower Right) Overall ESG.

In Figure 2, all companies are divided into three major groups - Energy, Financial and Others
- according to sectors as described in Table 2. With each color denoting one individual group,
there is no observable segregation among groups for any of the four ESG scores. This is a good
news if one would like to use ESG-based investment strategies: the percentile rank scoring
methodology enables ESG scores to cover the entire score range for companies from all sectors.
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The situation of ’energy companies have lower ESG scores in general’ is not the case here, since
for scoring, a company is compared to its peers. Thus, by investing only in highly ESG-rated
companies, one is still able to preserve portfolio diversification.

The same non-segregation between credit rating groups can be seen in Figure 3, where high-
yield bonds and investment-grade bonds are colored in blue and orange respectively. Both types
of bonds have ESG scores evenly distributed from 0 to 100. High-yield bonds generate higher
yields by nature, as the blue dots hovering above the orange ones. Under this circumstance,
investors have the freedom to choose between high-yield and investment-grade bonds with sus-
tainability awareness.
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Figure 3: Scatter plots of annual log yield spread of bonds on corporate level against respective ESG scores.
Companies grouped by credit rating are plotted in different colors. IG = Investment Grade. HY = High Yield. A
regression line is overlaid on each scatter plot to show general trend and the value of slop b is shown. (Upper Left)
Environmental pillar. (Upper Right) Social pillar. (Lower Left) Corporate governance pillar. (Lower Right) Overall
ESG.

Another observation from Figures 2 and 3 is the shape of the regression lines fitted to the scatter
plots. There is a slightly negative relationship between yield spreads and all four ESG scores,
and this relationship is more pronounced for Social pillar and for overall ESG scores. This
again supports the correlation values demonstrated in Figure 1. The trend is that as a company’s
sustainability and social responsibility measures get higher, its cost of capital decreases. For
the companies, this could be a motivation to comply with ESG-related regulations and broader
societal values. From the investor side, if the goal is to realize as much return as possible in the
short term, sustainability consideration might come as a constraint. But in the long term, those
invested in companies rated lower in ESG can possibly face regulatory risk.
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4 Investment strategies

To complement our understanding of the data in Section , investment strategies were designed
to show the impact of ESG considerations in corporate bond investing.

Bonds are different from stocks in that stocks exist rather indefinitely from their inception,
while bonds only exist from issuance to redemption. Additionally, one company typically has
one common stock on the market, but a single company can issue multiple bonds in the same
time period. As mentioned above, all of the bonds’ information we collected were mapped to
their corresponding equities, as well as their ESG scores. So, our investment strategies were
performed on a company level rather than on a bond level. During our time period of interest,
year 2010 to 2021, the number of companies available for bond investing differs from year
to year, depending on the issuance and redemption date of bonds. But on average, there are
approximately 450 companies to choose from each year. Because ESG scores are published on
an annual basis, we keep it that way for constructing bond portfolios.

The portfolios are constructed using the following steps:

1. Every year, find all the companies that have bonds outstanding at the beginning of the
year.

2. Find their ESG scores at the end of last year. For example, if we would like to trade bonds
in year 2010, find ESG scores at the end of year 2009.

3. Rank the ESG scores. For each score type, construct three portfolios: Top 50, Middle 50
and Bottom 50. With four distinct score types, 12 different portfolios can be formed.

4. The bonds should be equally weighted on a company-level, so that a company with five
bonds outstanding has the same weight as one with three bonds.

5. The bonds were bought at the beginning of the year, and the portfolios were re-balanced
at the beginning of the next year. Assume all the coupon payments occur at the end of
year.

For the purpose of comparison, a benchmark portfolio consists of all bonds available at the
beginning of each year. The 1-year Treasury yield rate on the first trading day of each year was
taken as the risk-free interest rate, since it is the annual return that we would like to compare.
The portfolios were tracked from year 2010 through 2021, a total of 12 years, and the results
are summarised in Table 5.

First, we can see that investing in corporate bonds is obviously more profitable than in sovereign
bonds, albeit with higher volatility. The performances of all 12 ESG score-based portfolios do
not vary significantly. Among the four scores, the overall ESG score and Social pillar seem to
group companies in a similar way: those have the highest scores generate lower returns than
benchmark by about 0.1% to 0.2%, and there is not so much difference between the Middle 50
and Bottom 50 portfolios. The returns of Environmental-pillar ranked portfolio have a different
trend: as the portfolio’s average Environmental score goes down, the annual return also drops.
But there is only a 0.2% excess return to be achieved by investing in Environmental Top 50
portfolio. The Governance pillar is a bit special in that the highest return is found for the port-
folio with scores in the middle range. Overall, there is no significant impact of ESG scores on
portfolio performance. As market participants, trading corporate bonds with ESG consideration
would not undermine the investment to any great extent.
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Table 5: Portfolio performance (annualised over the period 2010 to 2021)

Returns
(%)

Std. Dev.
(%)

Tracking
Error (%)

Information
Ratio

Sharpe
Ratio

Reference
All available bonds 2.868 7.522 NaN NaN 0.286

Treasury 0.748 0.820 NaN NaN NaN
Portfolios

ESG Top 50 2.629 7.702 0.840 -0.284 0.248
ESG Middle 50 3.049 7.436 0.575 0.316 0.314
ESG Bottom 50 2.919 7.089 0.998 0.051 0.311

Environmental Top 50 3.068 7.428 0.952 0.210 0.317
Environmental Middle 50 2.892 7.641 0.845 0.029 0.285
Environmental Bottom 50 2.818 7.136 1.185 -0.042 0.294

Governance Top 50 2.724 7.982 1.061 -0.135 0.252
Governance Middle 50 3.379 7.610 0.792 0.645 0.350
Governance Bottom 50 3.089 7.289 1.240 0.178 0.326

Social Top 50 2.505 7.829 0.879 -0.413 0.228
Social Middle 50 3.021 7.547 0.987 0.155 0.306
Social Bottom 50 2.943 7.451 0.923 0.082 0.298

Concluding Remarks

As investors are getting more concerned about sustainability of their portfolios, the investment
community strives to better understand how this new element affects their returns. Adding
ESG considerations to investment decisions is a restriction on portfolio choice and hence, the
stakeholders have a reason to worry about its possible negative impact.

The goal of this paper is to tackle this question in the framework of corporate bond invest-
ing. We used constituents of S&P 500 Bond Index to investigate whether choosing companies
from a certain ESG score range would put constraint on the corporate bond portfolio perfor-
mance.

Although a negative relationship was found between bond yields and ESG scores, bond port-
folios considered in Section 4 have demonstrated that the actual differences in returns between
high and low ESG rated bond portfolios are not that substantial, and less than 0.5%.

There is no obvious clustering of sectors with regard to yield spreads and, most importantly,
ESG scores. The same applies for credit rating: an investment-grade bond can be found any-
where in the entire range of ESG scores and so does a high-yield bond. This means that even
with high ESG criteria, investors can still have highly diversified bond portfolios, as well as
have freedom to invest in high yield or investment grade bonds.

In conclusion, when investing in liquid corporate bonds, investors have the freedom to choose
their desired risk level and are able to construct diversified portfolios. The portfolios with
relatively high ESG scores have only slightly lower yields, but in the long run, this is a small
price to pay for more responsible investment decisions.
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