FocusPoint

Unravelling the Green Bond Premium

How are green bonds priced versus non-green bonds on the secondary market?

¢ Green bond yields have been only 0.01% lower than non-green bond yields over the past three years
¢ Yield difference decreased to only 0.007% as a result of the strong growth of the green bond market
¢ 37% of green bonds analysed in our sample are trading above their issuer’s non-green curve

¢ Yield difference across segments varies a lot, making active management important

e Strong demand for green bonds continues
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Unravelling the Green Bond Premium

Green bonds are bond instruments whose proceeds are used to
finance projects beneficial to the environment. They are otherwise
identical to unsecured issues. A bond’s “green” label depends on
the type of projects it funds, not on the issuer’s green credentials.

Since the 2014 publication of the first Green Bond Principles, the
market for green bonds has grown to over EUR 270 billion. There
are several reasons for the strong demand for green bonds from
investors. First of all, green bond issuers voluntarily comply with
disclosure agreements and performance indicators that meet
investors’ requirements for greater transparency. Most green
bonds have an independent second-party opinion, which helps
investors to better understand how the issuer would allocate the
use of proceeds. Green bond issuers have also shown a commit-
ment to the integration of finance and sustainability teams to
mitigate climate-related risks. The transition to a carbon-neutral
economy is likely to impact the private sectors. Issuers that take
steps to face the climate-related risks could have an advantage.

There has been considerable research on the pricing of green
bonds in the primary market. Until now, though, there has been
no complete, in-depth research on pricing of green bonds in the
secondary market. To the best of our knowledge, this FocusPoint is
the first paper that focuses exclusively on green bond pricing in the
secondary market across the full spectrum of global green bonds.
It answers several key questions. How much is the green bond’s
premium? How has it evolved over time? In our analysis, we break
down pricing by sector, credit rating, country and currency and

we examine whether differences exist in terms of bonds’ green
credentials.

The methodology of our analysis

We defined our green bond universe using the bonds included in
Bloomberg MSCI Global Green Bond Index as a starting point. In our
view this is the most credible and most widely used green bond
index. The index includes only investment grade and liquid green
bonds; it does not include social and sustainability bonds. We have
collected monthly data from December 2014 to November 2017.
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The market before this period was too fragmented and too small to
use in the analysis. Our sample includes 133 unique labelled green
bonds issued by 59 entities from 16 countries and 7 supranational
organisations.

For the non-green bond group we have taken the bonds from green
bond issuers in the Bloomberg Global Aggregate, Bloomberg Euro
Aggregate, Bloomberg Canadian Aggregate and Bloomberg
Australian Aggregate indices. The descriptive statistics of the sample
are summarized in Figure 2. We included green bonds in our analysis
only if we had five or more non-green bonds to be able to interpo-
late the yield curves. To quantify differences we have interpolated
the yield curve on a monthly basis per issuer and have assumed that
the relationship between maturity and yield is not necessarily linear.
The expected (interpolated) yield and the yield of the labelled green
bond are compared for every month, resulting in a difference
between the interpolated yield curve of the issuer versus the yield of
the green bond. A negative difference means the interpolated yield
is higher than the yield of the green bond with the same maturity
and seniority. The opposite holds when the yield difference is posi-
tive. We used simple average to calculate the average yield differ-
ence per month and per segment. On average every green issue is
matched with 14 non-green bonds of the same issuer with similar

Figure 2: Summary of Green Bond Universe by Currency, Industry and Country
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seniority. Our full sample includes 2,417 data points of green bonds
(36 months, 133 unique green bonds) and in our view gives a reliable
estimate how much green bonds deviate from the issuer’s curve.
We believe our model displays a good balanced between simplicity
and a goodness-of-fit that minimises statistical error.

The results of our analysis

The average yield on green bonds in the sample was lower than the
interpolated yield of non-green bonds. The difference between the
observed and interpolated yields for the entire sample was -0.011%,
meaning that on average and over time, a green bond yield is 1.1
basis points (bps) lower than a non-green bond yield. Still, some 37%
of the green issues had a yield above the interpolated curve.

Furthermore, we divided our sample in two equal periods of 18
months. The first sub-sample, December 2014 to May 2016, had

67 unique green bonds and the second sub-sample, June 2016 to
November 2017, had 126. On average the yield of green bonds in
the first sub-sample was 2.3bps lower than the issuer’s interpolated
yield, compared with 0.7bps in the second sub-sample. Figure 3
summarizes the number of available issues per month and the
average difference between the yield on the green bond and the
interpolated yield of the issuer’s curve.

Two factors may explain the difference between yields for green and
non-green bonds. One is a possible mismatch between supply and
demand. The difference in yields may be a result of growing interest
from investors and a limited number of issues with a green feature.
The growth of the green bond market increases investors’ choices
and could explain why green bonds have become less expensive
over time compared to their issuer’s curve.

Another explanation is that in certain market circumstances, green
bonds may be less volatile than their peers. In periods of risk aver-
sion, green bonds tend to be more stable, due to more buy-and-hold
investors holding the bonds in their portfolios. The bond’s lower
volatility compensates the investor for its lower yield. The reasoning
here is that the investor in green bonds has a long-term horizon and
does not trade actively, hence reducing the price volatility.

Figure 3: Average monthly yield difference
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The green bonds universe was at its smallest at the beginning of the
sample period, which means there were relatively few eligible bonds
to be included in our analysis. This increases the weighting of each
green bond in the earlier periods when calculating the average yield
difference versus the non-green bond curve. For instance, there are
only 45 green issues in our November 2015 sample, giving each
bond a weight of 1/45, while in November 2017 there are 116 green
bonds, each of which has a weight of only 1/116. The volatility of the
yield difference time series also decreases as the sample size grows.

Breaking down the results

We have assessed differences between the average green bond yield
and the interpolated non-green bond yield on the basis of country,
currency, industry, credit rating and green features. This section
describes the outcomes of these breakdowns.

Country

Figure 4 summarizes the relative yield of green bonds across coun-
tries. The green bonds issued by entities in South Korea, Italy, India
and Finland have higher yields than the non-green issues on average.
Polish, US, supranational and Chinese green bonds are on average
trading farthest below their issuers’ curve.

Figure 4: Average yield difference by country
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Figure 5: Minimum, maximum yield difference per country
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Figure 5 shows the minimum and maximum average deviation per
country. Country-specific green bonds should not be ruled out based
on aggregate observations, as it could be seen that the difference
between maximum and minimum average yield difference varies a
lot. French, US and supranational bonds, which showed the biggest
gaps between maximum and minimum average yield, make up
roughly 50% of our sample.

Currency

More than 95% of the issues in our green sample are denominated in
either euros or US dollars. Issues in Australian and Canadian dollars
account for only 1.5% and 2.2% respectively. Figure 6 contains the
average yield difference time series for the two main currencies.

Figure 6: Average yield difference by currency
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On average the euro issues have a yield difference of -0.8bps and the
US dollar issues have a -1.5bps yield difference. The yield differences
for green bonds issued in Australian and Canadian dollars are -0.5bps
and -1.6bps respectively. Furthermore, 26 of the 67 EUR green bonds,
or about 38%, have a positive yield difference in relative terms. For
USD-domiciled bonds that percentage is slightly lower at 36%, with
positive yield differences accounting for 22 out of 61 issues. As in the
country-specific analysis above, the gap between largest and smallest
yield difference varies across currencies: 23bps and 21bps for EUR-
domiciled and USD-domiciled green bonds, respectively.

Credit Rating and Sector

Figure 7 contains the average differences in yield of green and non-
green bond curves by credit rating. Roughly 50% of our sample is
rated AAA, AA1 or AA2, the top three credit rating categories. No
clear relationship between credit quality and yield difference could
be observed in our universe of green bonds. The large variance in
the number of available issues of green bonds across credit ratings
makes drawing conclusions difficult.

Next we divided our sample in two major sectors — corporates and
government-related green issues — and tracked the relative yield,
which is depicted in Figure 8. The sample consists of 45 corporates
and 85 government-related green issues, which together make up
98% of the green bonds sample. The remaining 2% are securitized
bonds.

Government-related and corporate green bonds have yields that are
respectively 1.1bps and 1bps lower on average than the interpolated
yield curve. As the market of green bonds develops and the number
of issues in our sample increases, the yield difference seems to
converge over time.

Figure 7: Average yield difference by credit rating
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Figure 8: Average yield difference: government vs corporate
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Green features

We also investigated the yield difference over time depending on
two green bond-specific features: second-party opinion and use of
proceeds. About 73% of the green issues in our sample have second-
party opinions; that is, they have been independently assessed as
to whether they conform to the green bond principles. Figure 9
illustrates the difference between the performances of green bonds
with and without second-party opinions. On average green issues
with a second-party opinion in our sample have an average yield

of 0.6bps below their issuers’ yield curve. Green bonds without a
second-party opinion have an average yield difference of -2.5bps.

Finally we broke down the sample based on green bond’s use of
proceeds. Based on documentation of the issuer’s green bond
framework, we assigned each green bond in our sample to one or
more use-of-proceeds categories. Some green bonds are used

for more than one category and there might be an overlap across
categories. For instance, 96 green bonds commit resources to alter-
native energy, but only 31 green bonds allocate resources only to
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alternative energy. Similarly, green buildings projects are supported
by 27 green bonds, but just seven green issues use the proceeds
exclusively for green buildings.

Figure 9: Average yield difference by second opinion
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Figure 10 shows that green bonds used for renewable energy
projects are trading the farthest below the issuer’s yield curve.
Unlike all other categories, green bonds used for green buildings
are trading slightly above the issuer’s yield curve.

Figure 10: Average yield difference by use of proceeds
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Conclusion

Investor demand for green bonds has increased dramatically in the
past three years. The market’s growth has made it possible to ana-
lyse pricing of these bonds relative to non-green bonds. Based on
our analysis of the greater part of the secondary market for green
bonds, we can draw the following conclusions:

® On average green bonds yields are only slightly below the inter-
polated yield of non-green bonds, with a difference of -0.011%,
or -1.1bps.

® As aresult of the strong growth of the green bond market, the
sample of green bonds increased and their yields moved closer to
the interpolated yield of non-green bonds. The difference in the
second sub-sample (from June 2016 to November 2017) was only
-0.007%, or -0.7bps.

® Roughly 37% of the green bonds have a yield higher than their
interpolated non-green curve.

® Yield differences across segments (country, currency, sector,
credit rating, use of proceeds) vary a lot. More importantly,
within segments, the gap between maximum and minimum yield
difference could be as high as 20bps. This makes active manage-
ment an important factor that can add value.
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Disclaimer

This communication is intended for MiFID professional investors only. This communication has been prepared solely for the purpose of information and does not constitute an offer,
in particular a prospectus or any invitation to treat, buy or sell any security or to participate in any trading strategy or the provision of investment services nor investment research.
While particular attention has been paid to the contents of this communication, no guarantee, warranty or representation, express or implied, is given to the accuracy, correctness
or completeness thereof. Any information given in this communication may be subject to change or update without notice. Neither NN Investment Partners B.V., NN Investment
Partners Holdings N.V. nor any other company or unit belonging to the NN Group, nor any of its directors or employees can be held directly or indirectly liable or responsible with
respect to this communication. Use of the information contained in this communication is at your own risk. This communication and information contained herein must not be
copied, reproduced, distributed or passed to any person other than the recipient without NN Investment Partners B.V.’s prior written consent. Investment sustains risk. Please note
that the value of any investment may rise or fall and that past performance is not indicative of future results and should in no event be deemed as such. This communication is not
directed at and must not be acted upon by US Persons as defined in Rule 902 of Regulation S of the United States Securities Act of 1933, and is not intended and may not be used to
solicit sales of investments or subscription of securities in countries where this is prohibited by the relevant authorities or legislation. Any claims arising out of or in connection with
the terms and conditions of this disclaimer are governed by Dutch law.
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