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COMBINING OUR EDGE IN QUANT AND SUSTAINABLE INVESTING

Decarbonising fixed income

portfolios under Your Future
Your Super

- Afixed income strategy that considers return, risk, and sustainability
- Evidence-based and forward-looking to contribute to member outcomes
- Based on 25 years of implementing quant fixed income solutions

Many Australian superannuation funds have made Net Zero commitments and want to decarbonise their
portfolios in line with these pledges. To do so, their portfolios will need to deviate from benchmarks that do not
consider climate risks. Such deviations need to be managed carefully in light of the regulatory environment. Our
quant fixed income strategies offer a time-tested approach to decarbonising bond portfolios with strong risk
management and attractive return potential. We manage portfolios with significantly lower carbon intensity
while aiming to outperform benchmarks within limited risk budgets. The impact of decarbonisation on risk and
return is quantified and allows for customisation along risk, return and decarbonisation objectives. Below, we
set out our approach to marrying these dimensions.

Asset owners and managers have embraced the importance of incorporating climate-risk frameworks. While it
seems as if the equity asset class may have been quicker to incorporate such frameworks, bond investors’ focus on
downside protection requires equal awareness and management of climate risks. Decarbonising fixed income
portfolios means investing more in bonds from low-carbon issuers and less in bonds from high-emission issuers.
This could mitigate risks, as issuers with higher emissions could face bigger challenges in the energy transition. By
shifting portfolios towards countries and/or companies with lower emissions, investors can endorse issuers’ efforts
to reduce emissions. However, shifting portfolio weights means deviating from market-value weighted indices. While
this does not have to increase absolute risk, it introduces relative risk (i.e. tracking error). This is a relevant
consideration in light of the Your Future Your Super (YFYS) framework, where performance is evaluated against
market-value weighted indices described by APRA. In light of the constant need to deliver for members, and given
that underperformance versus indices can have major consequences for funds, we have to carefully consider the
impact on risk and return when future-proofing fixed income portfolios through decarbonisation.

Can an indexed fixed income approach lead the way to decarbonisation?

With the growth in passive investing and a plethora of index providers offering low-carbon fixed income benchmarks,
one might argue that a passively tracked carbon-screened, or low-carbon, index could be a solution. In fact, such
solutions can provide decarbonisation. However, such ‘simple’ approaches often do not take into account risk
dimensions. In fact, several climate government bond indices tend to exhibit higher duration than the market value-
weighted indices. They also do not take into account proven variables that can help tilt a portfolio towards stronger
issuers. In the corporate bond market, due to liquidity challenges, passive credit portfolios are often benchmarked
against ‘investable’ indices, which can introduce quite large tracking errors to the official performance (or parent)
benchmark. Our research has led us to develop solutions that address such challenges head on. We bring together
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proven, factor-based signals, with emissions data and prudent risk management. As a result, we can build more
advanced decarbonised fixed income portfolios. In addition, our process directly accounts for liquidity and
transaction costs, which an indexed low-carbon approach may not. In the next section, we describe how we combine
these multiple dimensions in our decarbonised fixed income strategies, summarised in Table T below.

A decarbonised Enhanced Indexing portfolio in global aggregate bonds

Robeco has a proven and systematic approach to issuer selection. At the heart of the strategy lies Robeco’s Multi-
Factor Bonds strategy - our quant approach to global bond investing. Bonds are first ranked on relative attractiveness
using proven fixed income factors like value, momentum, low-risk and quality. Our proprietary portfolio construction
algorithm is used to create a portfolio of well-ranked bonds taking into account prudent risk limits and to enhance
the portfolio’s sustainability profile (i.e. Net Zero alignment). This process allows for flexible customisation in terms
of risk budget, setting of performance targets and decarbonisation. Many of our quant fixed income mandates are
customised along these dimensions. Due to the systematic nature, the process lends itself well to backtesting to
quantify the impact of different decarbonisation levels on risk and return. This is a rigorous process we follow and
share insights when we co-create solutions with our clients, as their risk, return or decarbonisation budgets change.

Table 1 - Decarbonised Enhanced Indexing fixed income strategies

Global IG Credit Global Rates Global Aggregate
Risk budget 100-150bps 50-100bps 100-150bps
Decarbonisation objective  20% 10% 20% credits / 10% sovereigns
Alpha target 0.75% 0.25-0.50% 0.75%

Source: Robeco. The three proposed decarbonised Enhanced Indexing strategies aim to outperform their respective sector benchmarks (after
costs) across a full investment cycle with an IR target of 0.75.

Decarbonising credit portfolios

The difference in emissions between companies is much greater than the differences between countries, especially
when comparing companies from different sectors, such as an oil company and an IT service provider. As a result,
one can achieve a fairly strong decarbonisation within credits without impacting the strategy’s expected return.
However, this can result in sector biases and hence in performance differences versus the index. To quantify the
risk and return impact of decarbonisation, we have run several back tests of our Multi-Factor Credits strategy, with
different sets of sustainability enhancements. Back testing is, by design, backward-looking i.e. it tells us whether
decarbonisation would have impacted performance in the past. In the future, results could be more favourable if
policymakers introduce more stringent regulations or financial incentives to decarbonise. By comparing results for
both a portfolio with a 20% decarbonisation target and one without, we can measure how this decarbonisation
affects returns. Qur analyses indicate a negligible performance impact and no meaningful increase in tracking error
for a 20% decarbonisation target, compared to a regular Multi-Factor Credits portfolio. As such, we show that we
can construct bond portfolios that have attractive factor exposures and lower carbon emissions without increasing
risk.

Figure 1 - Expected return impact of decarbonisation (in bps)
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Source: Robeco. This chart shows the impact in basis points per year on the simulated annual outperformance of Robeco Global Multi-Factor Credits for each sustainability restriction. Please
note that the above numbers are averages as measured over several research periods (1994-2020; 2011-2020, 2016-2020). Over shorter periods the performance impact may be larger. The
value of your investments may fluctuate. Results obtained in the past are no guarantee for the future.

Decarbonising government bond portfolios

To create a government bond portfolio with lower carbon intensity, one has to shift weight from bonds of high-
emission countries to bonds from countries with lower emissions. A naive approach would simply reduce the weight
of all bonds from high-emission countries: the higher the country’s emissions, the more the weight is reduced, while
the weight of bonds from lower-emission countries is increased. Now, looking at the emissions of the main
developed government bond markets in Error! Reference source not found., we can see at least two pitfalls with this a
pproach. First, the naive approach would reduce the weight of all US government bonds, which have a maturity of
no more than 30 years, and increase the weight of French and UK government bonds - including that of the 50-year
bonds issued by these countries. The naive approach would then shift weight towards the longest-dated bonds and
thus increase the duration of the portfolio. Next to that, it would then increase the weight of countries with lower
credit ratings like Spain and Italy, increasing the spread risk of the portfolio. A naive approach thus fails to take risk
into account.

Figure 2 - Emissions of largest sovereign bond issuers
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Source: Robeco, EDGAR (Emissions Database for Global Atmospheric Research) 2023 report, Datawrapper. CO2 (in tons) emissions per capita
in 2022 for the largest sovereign bond issuing countries.

While an indexed approach could also address duration and spread risk, most climate bond indices do not address
such crucial investment risks. In fact, most climate government bond indices have higher duration than their market-
value weighted parent index. They also do not consider an issue’s return (i.e. factor) characteristics. We address
these key issues in our strategy. Our portfolio construction algorithm shifts weight from higher-emission bonds to
those from lower-emission countries, but it takes risk into account when doing so. It controls, for instance, the
duration of the portfolio, the spread risk, and the concentration, especially in somewhat less liquid parts of the
market. As a result, we can decarbonise more efficiently: achieving the same decarbonisation with less tracking
error versus the regular index, or a stronger decarbonisation for a given risk budget compared to a naive, indexed,
approach, while preserving an index-like risk level and the potential to outperform.
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Figure 3 - Trade-off between carbon reduction and tracking error for government bond portfolios
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Source: Robeco, Bloomberg, EDGAR. Results obtained in the past are no guarantee for the future.

Index-like returns or adding multi-factor alpha

As mentioned, we can use the portfolio construction algorithm just to decarbonise the portfolio efficiently. In that
case we create corporate and government bond portfolios with lower carbon intensities and with a lower tracking
error versus the index, aiming for returns in line with the index. However, even with limited room to deviate from the
index, clients might aim for additional return as well as for decarbonisation. The Multi-Factor Bonds strategy can
combine these two goals. Our proprietary algorithms can construct portfolios of bonds with attractive factor
exposures, so with bonds that score well on factors like value, momentum, low-risk and quality. In that case, we aim
to add alpha while controlling risk. And, as presented in Table 1 we, more often than not, utilise the algorithm to do
both: construct a portfolio of bonds with attractive factor and emissions characteristics. Our simulations show that
we do not need twice the tracking error to meet both goals; actually, we can often kill two birds with one stone. The
portfolio construction algorithm can evaluate way more potential portfolios than any human investor ever could.
Often, it can find solutions where deviations from the benchmark contribute to both decarbonisation and increased
factor exposure, hence boosting the portfolio’s expected return while mitigating emissions and controlling risk.

The elephant in the room: How to measure carbon emissions for bonds?

Emission numbers for companies and countries cannot be compared directly. For corporate bonds, emissions
are measured in the same way as for equities. Company emissions can be divided into the emissions related to
the company's activities and the generation of the electricity it buys (scope 1 & 2), plus the emissions associated
with the company's supply chain (scope 3 upstream) and the use of its products (scope 3 downstream). These
emissions are normalised by dividing them by the enterprise value. Governments are responsible for all emissions
in their country, as they set policies, rules, and taxes or fiscal incentives for households and companies operating
in that country. However, country emissions cannot be normalised using enterprise values. Our preferred
normalisation is to divide country emissions by the population size (i.e. per capita).
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Important information

Robeco Institutional Asset Management B.V. has a license as manager of Undertakings for Collective Investment in Transferable Securities (UCITS) and Alternative Investment Funds
(AIFs) ("Fund(s)") from the Netherlands Authority for the Financial Markets in Amsterdam. This marketing document is intended solely for professional investors, defined as investors
qualifying as professional clients, who have requested to be treated as professional clients or are authorized to receive such information under any applicable laws. Robeco Institutional
Asset Management B.V. and/or its related, affiliated and subsidiary companies, ("Robeco”), will not be liable for any damages arising out of the use of this document. Users of this
information who provide investment services in the European Union have their own responsibility to assess whether they are allowed to receive the information in accordance with MiFID
Il regulations. To the extent this information qualifies as a reasonable and appropriate minor non-monetary benefit under MiFID I, users that provide investment services in the European
Union are responsible for complying with applicable recordkeeping and disclosure requirements. The content of this document is based upon sources of information believed to be
reliable and comes without warranties of any kind. Without further explanation this document cannot be considered complete. Any opinions, estimates or forecasts may be changed at
any time without prior warning. If in doubt, please seek independent advice. This document is intended to provide the professional investor with general information about Robeco’s
specific capabilities but has not been prepared by Robeco as investment research and does not constitute an investment recommendation or advice to buy or sell certain securities or
investment products or to adopt any investment strategy or legal, accounting or tax advice. All rights relating to the information in this document are and will remain the property of
Robeco. This material may not be copied or shared with the public. No part of this document may be reproduced or published in any form or by any means without Robeco's prior written
permission. Investment involves risks. Before investing, please note the initial capital is not guaranteed. Investors should ensure they fully understand the risk associated with any
Robeco product or service offered in their country of domicile. Investors should also consider their own investment objective and risk tolerance level. Historical returns are provided for
illustrative purposes only. The price of units may go down as well as up and past performance is no guarantee of future results. If the currency in which the past performance is
displayed differs from the currency of the country in which you reside, then you should be aware that due to exchange rate fluctuations the performance shown may increase or decrease
if converted into your local currency. The performance data do not take account of the commissions and costs incurred when trading securities in client portfolios or for the issue and
redemption of units. Unless otherwise stated, performances are i) net of fees based on transaction prices and ii) with dividends reinvested. Please refer to the prospectus of the Funds
for further details. Performance is quoted net of investment management fees. The ongoing charges mentioned in this document are the ones stated in the Fund's latest annual report at
closing date of the last calendar year. This document is not directed to or intended for distribution to or for use by any person or entity who is a citizen or resident of or located in any
locality, state, country or other jurisdiction where such distribution, document, availability or use would be contrary to law or regulation or which would subject any Fund or Robeco
Institutional Asset Management B.V. to any registration or licensing requirement within such jurisdiction. Any decision to subscribe for interests in a Fund offered in a particular
jurisdiction must be made solely on the basis of information contained in the prospectus, which information may be different from the information contained in this document.
Prospective applicants for shares should inform themselves as to legal requirements which may also apply and any applicable exchange control regulations and taxes in the countries of
their respective citizenship, residence or domicile. The Fund information, if any, contained in this document is qualified in its entirety by reference to the prospectus, and this document
should, at all times, be read in conjunction with the prospectus. Detailed information on the Fund and associated risks is contained in the prospectus. The prospectus and the Key
Information Document (PRIIP) for the Robeco Funds can all be obtained free of charge from Robeco’s websites.

Additional information for investors with residence or seat in Australia and New Zealand

This document is distributed in Australia by Robeco Hong Kong Limited (ARBN 156 512 659) ("RIAM BV"), which is exempt from the requirement to hold an Australian financial services
license under the Corporations Act 2001 (Cth) pursuant to ASIC Class Order 03/1103. Robeco is regulated by the Securities and Futures Commission under the laws of Hong Kong and
those laws may differ from Australian laws. This document is distributed only to “wholesale clients” as that term is defined under the Corporations Act 2001 (Cth). This document is not
intended for distribution or dissemination, directly or indirectly, to any other class of persons. In New Zealand, this document is only available to wholesale investors within the meaning
of clause 3(2) of Schedule 1 of the Financial Markets Conduct Act 2013 (FMCA). This document is not intended for public distribution in Australia and New Zealand.
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