\

ACADIAN

Restricted Yet Refined: Enhanced Strategies
for Sustainable Investors

March 2025

Many sustainable investors mistakenly believe that their non-financial objectives are incompatible with enhanced
equity strategies, because the associated restrictions cause too much tracking error.

But an intuitive modification to conventional portfolio construction can restore appeal of enhanced strategies in the
presence of even significant restrictions on the portfolio or the investment universe.

The method also provides insight in performance analysis.

Many sustainable investors assume that enhanced equity
strategies, which are designed to consistently outperform
but still closely track a broad market index, are out

of their reach. They assume that their non-financial

ESG considerations, expressed as constraints on the
investment universe or the portfolio, would consume too
much of the tracking error budget, leaving little room for
return enhancement. While some asset owners flirt with
the idea of an enhanced strategy managed around a
custom sustainable benchmark, most ultimately balk at
the cost and the loss of transparency.

But sustainable investors shouldn’t give up on
enhanced. In this note, we demonstrate a modification to
the conventional portfolio construction approach that, in
the presence of significant non-financial constraints, can

help to restore and stabilize alpha generation and add
insight in performance analysis.

Moreover, while our motivating example is that of a
sustainable investor, the insights we discuss also apply to
investors who face frictions that make it difficult to
manage their active risk, including lack of access to a
local market or regulatory restrictions.

Problem

Sustainability considerations may generate levels

of tracking error that some investors assume are
incompatible with conventional enhanced strategies,
which often limit active risk to only 1-2% annualized,
sometimes less.

Figure 1: Realized Tracking Error—Hypothetical MSCI World Portfolio with Sustainability Restrictions
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Realized tracking error associated with a minimum ex ante TE portfolio generated after imposing sustainability restrictions in the Appendix on the MSCI World Index portfolio. Source:
Acadian. For illustrative purposes only. The above does not represent investment returns generated by actual trading or an actual portfolio. Hypothetical results are not indicative of

actual future results. Investors have the opportunity for losses as well as profits.

For institutional investor use only. Not to

be reproduced or disseminated



Figure 1illustrates this concern through a hypothetical ex-
ample. The line charts the realized active risk generated by
imposing a combination of Paris-Aligned Benchmark (PAB)
and other sustainability-oriented restrictions on the MSCI
World Index (as detailed in the Appendix).! Even though this
hypothetical portfolio minimizes ex ante active risk upon
each monthly rebalancing date using a sophisticated risk
model, its realized tracking error still averages 0.9% over a
ten-year sample period. Moreover, the active risk associated
with the constraints varies materially over time, from 0.6% to
more than 1% after December 2021 when the Russia-Ukraine
war drove up fossil-fuel prices, increasing the impact of the
PAB restrictions.

While that tracking error might seem daunting, it does
not actually measure the expected cost of the restrictions.
That, instead, depends on how the constraints affect ex
ante alpha. Put intuitively, if the restrictions naturally push
the benchmark closer to the positioning of the
unconstrained enhanced strategy, then they may have no
cost (they may not “bind”). On the other hand, if the
restrictions push the benchmark portfolio’s positioning
away from the unconstrainted enhanced strategy, then it
may not be possible to recover the lost alpha given the
original tracking error budget, and that cost could be
material.

Figure 2 shows that in the case of our example, the
sustainability restrictions are, indeed, costly. The light-blue
trace shows the impact on alpha exposure of imposing the
restrictions on the original hypothetical enhanced strategy
without making any other adaptations. While the realized
tracking error remains within the original risk target, at
1.35%, the constraints would often sacrifice 20% of the

unconstrained alpha and sometimes as much as 40%.

Not only might the ESG restrictions have a measurable
cost, but they could also “break” a conventional enhanced
strategy. If the expected active risk associated with them
exceeds an enhanced strategy’s total risk budget, then
portfolio construction won’t solve, and a decision must be
made as to how to proceed.

Solution

But an intuitive re-specification of the enhanced strategy
can ensure that portfolio construction will solve, may
restore more appealing alpha exposure, and offers insight
when it comes to performance attribution: Instead of
fixing the total tracking error budget, simply let it float as
a function of the minimum ex ante active risk required to
impose the restrictions.

To implement the approach, portfolio construction has
two steps:

Step 1—solve for the tracking error required for
sustainability: Specifically, find the TE-minimizing portfolio
referenced in Figure 1, which doesn’t incorporate alpha or
financial risk controls. Record the tracking error of that
portfolio.

Step 2—solve for the enhanced portfolio: Set the overall
tracking error budget by starting with the manager’s
preferred budget for enhanced strategies and augmenting it
by the estimated active risk associated with the sustainability
restrictions computed in Step 1.2 Then, maximize ex ante
alpha subject to this overall tracking error constraint,
financial risk controls, and the ESG constraints.

Figure 2: Alpha Exposures of Hypothetical Socially Responsible Enhanced Strategies

Relative to an unconstrained enhanced strategy that targets 1-2% realized tracking error

110%

80%

70%

60%
— Two-stage

50% -

2015 2016 2017 2018 2019

100% . . : "Uf’\
90% -

Standard

2020 2021 2022 2023 2024

Light-blue trace: Hypothetical enhanced portfolio benchmarked to MSCI World that targets 1-2% realized tracking error and incorporates sustainability restrictions described in the
Appendix. Dark-blue trace: Hypothetical two-step enhanced portfolio constructed based on the methodology in the text where the tracking error budget each period augments the original
risk budget by the amount strictly necessary to satisfy the sustainability restrictions. Source: Acadian. For illustrative purposes only. The above does not represent investment returns
generated by actual trading or an actual portfolio. Hypothetical results are not indicative of actual future results. Investors have the opportunity for losses as well as profits.

1 For information about PAB restrictions, see Commission Delegated Regulation (EU) 2020/1818 of 17 July 2020 supplementing Regulation (EU) 2016/1011 of the
European Parliament and of the Council as regards minimum standards for EU Climate Transition Benchmarks and EU Paris-aligned Benchmarks, Article 12(1)
(a) to (g). The additional sustainability restrictions reflect European Securities and Markets Authority requirements for funds labeled with “Environmental” or
“Sustainability” related terms. See https://www.esma.europa.eu/document/guidelines-funds-names-using-esg-or-sustainability-related-terms. See Appendix for

further information on the restrictions.

2 Expressed in notation, if / is the enhanced manager’s preferred active risk absent sustainability considerations, and a.(t) is the ex ante active risk of the
portfolio minimizing tracking error subject to sustainability restrictions, then define the total tracking error budget as orowa(t) = \Jor @)% + 2.
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To showcase the approach, we can build on our
hypothetical example by creating a “two-step” enhanced
portfolio that each period augments the risk budget of the
original sustainable enhanced strategy by the amount strictly
necessary to satisfy the PAB constraints. The dark blue line in
Figure 2 then shows the alpha exposure of the resulting
portfolio relative to the unconstrainted (not PAB-aligned)
enhanced baseline. Two features stand out.

First, the dark-blue line (almost always) lies above the
light-blue line. In other words, the two-step portfolio restores
much of the alpha exposure lost from imposing the
sustainability restrictions into the original sustainable
enhanced strategy. This improvement isn’t cost-free, however.?
By construction, the two-step portfolio has a higher active risk
budget, and, accordingly, generates higher realized tracking
error than the original PAB-aligned enhanced strategy. But the
increase is modest, 1.52% for the two-step versus 1.35% for the
original, and investors seeking return enhancement
commensurate with the unconstrained baseline may find the
tradeoff of tracking error for alpha exposure appealing.

Second, the alpha exposure of the two-step portfolio is
noticeably more stable than that of the conventional
enhanced strategy, consistent with intent.

Attribution Benefits

The two-step approach offers additional benefits for
performance attribution. Analysis of the tracking error-
minimizing portfolio, which is generated in the first step,
can lend valuable insight into how the socially responsible
restrictions affect risk and alpha generation. Figure 3 illustrates
based on our hypothetical example, through a comparison
of contributions to benchmark-relative active returns for the
tracking-error minimizing portfolio (grey) and the two-step
enhanced strategy (blue).

The chart drills down into performance from 2022, a year
in which many climate-aware investments struggled as

fossil-fuel prices spiked following Russia’s invasion of
Ukraine. Across the x-axis, the bars show contributions from
stockholdings sorted into quintiles by carbon intensity. Within
each bar, we further break out the contributions into
allocation effects to brown or green stocks (dotted) and stock
selection within each category (solid).

The tracking-error minimizing portfolio only reflects the
impact of the PAB design choices. We would expect these to
impact performance through repricing of the most brown and
green stocks rather than via pervasive stock selection effects
across the entire market. Indeed, we can see that most of this
portfolio’s active returns come from brown stocks: the
portfolio naturally underweights this quintile, translating into a
negative allocation effect, and it further tilts away from the
relatively brownest stocks within the quintile, leading to a
negative selection effect. Beyond the brown stocks, however,
the portfolio’s positioning does not seem to correlate with
meaningful allocation or selection effects.

The blue bars show that the two-step portfolio also
suffered material underperformance from active exposure to
the brownest stocks, just as did the tracking error-minimizing
portfolio. The similarity of the effects suggests that
underperformance due to the underweights of the brownest
stocks was largely unavoidable.

In contrast, looking towards the right, we see that the
two-step enhanced strategy enjoyed material positive
benchmark-relative outperformance from the greenest
quintiles, especially through stock selection. This suggests
that the alpha model paid material dividends in picking and
choosing among green stocks during a difficult year for
sustainable investments.

At a high level, one way to think about the results is that
incorporation of the alpha model into an ESG-constrained
portfolio provides a guardrail against deleterious financial
effects of non-financial restrictions.

Figure 3: Contributions to Hypothetical Active Returns by Carbon Intensity Quintile—2022

Allocation and selection effects across and within carbon intensity quintiles
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Stocks grouped into quintiles by carbon intensity (ratio of scope 1+2 emissions to revenue). Grey bars correspond to a portfolio that minimizes ex ante tracking error associated with socially
responsible restrictions outlined in the Appendix as applied to an MSCI World portfolio. Blue bars correspond to the two-step enhanced portfolio described in Figure 2. Source: Acadian. For
illustrative purposes only. The above does not represent investment returns generated by actual trading or an actual portfolio. Hypothetical results are not indicative of actual future results.

Investors have the opportunity for losses as well as profits.

3 Moreover, even with the two-step approach, it may not be possible to recover all of the alpha. In general, restrictions have costs. For example, there may be no
substitute for a stock with a particularly attractive alpha forecast that is screened out of the portfolio.
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Conclusion

Sustainable investors shouldn’t give up on enhanced
equity strategies. While restrictions associated with their
non-financial objectives often generate significant active
risk compared to the total tracking error budgets usually
permitted in enhanced strategies, that does not, in-
and-of-itself, imply the restrictions are costly. Moreover,
a simple change to portfolio construction may help to
restore return enhancement and provide greater insight
in performance attribution.

For institutional investor use only. Not to

or disseminatec



Appendix: Sustainability Restrictions Applied to Hypothetical Portfolios*

Investment Universe Exclusions. Companies that:®

Derive revenue from manufacture of tobacco products or their key inputs (but not their packaging or
distribution).

Are deemed to have any involvement in the production of controversial weapons (e.g., cluster munitions, anti-
personnel landmines, biochemical and nuclear weapon systems).

Are in violation of the UN Global Compact or OECD Guidelines for Multinational Enterprises.
Derive more than 1% of revenue from the mining and extraction of thermal coal.

Derive more than 10% of revenue, in aggregate, from oil & gas extraction, refining, pipelines and
transportation, equipment and service provision, or retail distribution.

Derive more than 50% of revenue from fossil fuel power generation, including thermal coal, liquid fuel, and
natural gas.

Are perceived to be involved in severe or very severe environmental controversies.

Portfolio-Level Constraints:

50%+ benchmark-relative reductions in:

Scope 1+2 carbon emissions as measured by both weighted average carbon intensity (WACI) and
carbon footprint (EVIC).

Scope 3 carbon emissions exposure as measured by both WACI and EVIC. Due to data limitations, this
constraint is phased in from July 2021.

Decarbonization glidepath: maximum allowable carbon exposure (as measured by weighted average scope
1+2 carbon intensity) at least 20% below the benchmark as of December 31, 2020, with annual reductions of
7% thereafter.

At least 1.2x benchmark weight in securities of companies whose decarbonization targets meet SBTi
standards.

At least 11x benchmark weight in securities that derive more than 20% of revenue in products or services that
contribute to environmental or social objectives consistent with the UN Sustainable Development Goals.

4 Please contact us for additional details.
5 Revenue and controversy data supplied by MSCI. MSCI data copyright MSCI 2025. All Rights Reserved. Unpublished. PROPRIETARY TO MSCI.
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Hypothetical Legal Disclaimer

Acadian is providing hypothetical performance information for your review as we
believe you have access to resources to independently analyze this information
and have the financial expertise to understand the risks and limitations of the
presentation of hypothetical performance. Please immediately advise if that is
not the case.

One of the limitations of hypothetical performance results is that they are
generally prepared with the benefit of hindsight. In addition, hypothetical trading
does not involve financial risk, and no hypothetical trading record can completely
account for the impact of financial risk in actual trading. For example, the ability
to withstand losses or to adhere to a particular trading program in spite of

. . N . trading losses are material points which can also adversely affect actual tradin
Hypothetical performance results have many inherent limitations, some of which 9 p y g

are described below. No representation is being made that any account will or
is likely to achieve profits or losses similar to those shown. In fact, there are
frequently sharp differences between hypothetical performance results and
the actual performance results subsequently achieved by any particular trading
program.

results. There are numerous other factors related to the markets in general or
to the implementation of any specific trading program which cannot be fully
accounted for in the preparation of hypothetical performance results and all of
which can adversely affect actual trading results.

General Legal Disclaimer

These materials provided herein may contain material, non-public
information within the meaning of the United States Federal Securities
Laws with respect to Acadian Asset Management LLC, Acadian Asset

Management Inc. and/or their respective subsidiaries and affiliated entities.

The recipient of these materials agrees that it will not use any confidential
information that may be contained herein to execute or recommend
transactions in securities. The recipient further acknowledges that it is
aware that United States Federal and State securities laws prohibit any
person or entity who has material, non-public information about a publicly-
traded company from purchasing or selling securities of such company, or
from communicating such information to any other person or entity under
circumstances in which it is reasonably foreseeable that such person or
entity is likely to sell or purchase such securities.

Acadian provides this material as a general overview of the firm, our
processes and our investment capabilities. It has been provided for
informational purposes only. It does not constitute or form part of any offer
to issue or sell, or any solicitation of any offer to subscribe or to purchase,
shares, units or other interests in investments that may be referred to
herein and must not be construed as investment or financial product advice.
Acadian has not considered any reader’s financial situation, objective or
needs in providing the relevant information.

The value of investments may fall as well as rise and you may not get back
your original investment. Past performance is not necessarily a guide to
future performance or returns. Acadian has taken all reasonable care to
ensure that the information contained in this material is accurate at the
time of its distribution, no representation or warranty, express or implied, is
made as to the accuracy, reliability or completeness of such information.

This material contains privileged and confidential information and is
intended only for the recipient/s. Any distribution, reproduction or other use
of this presentation by recipients is strictly prohibited. If you are not the
intended recipient and this presentation has been sent or passed on to you
in error, please contact us immediately. Confidentiality and privilege are not
lost by this presentation having been sent or passed on to you in error.

Acadian’s quantitative investment process is supported by extensive
proprietary computer code. Acadian’s researchers, software developers,
and IT teams follow a structured design, development, testing, change
control, and review processes during the development of its systems
and the implementation within our investment process. These controls

annual independent review by our SOC1 auditor. However, despite these
extensive controls it is possible that errors may occur in coding and within
the investment process, as is the case with any complex software or
data-driven model, and no guarantee or warranty can be provided that
any quantitative investment model is completely free of errors. Any such
errors could have a negative impact on investment results. We have in
place control systems and processes which are intended to identify in a
timely manner any such errors which would have a material impact on the
investment process.

Acadian Asset Management LLC has wholly owned affiliates located in
London, Singapore, and Sydney. Pursuant to the terms of service level
agreements with each affiliate, employees of Acadian Asset Management
LLC may provide certain services on behalf of each affiliate and employees
of each affiliate may provide certain administrative services, including
marketing and client service, on behalf of Acadian Asset Management LLC.

Acadian Asset Management LLC is registered as an investment adviser
with the U.S. Securities and Exchange Commission. Registration of an
investment adviser does not imply any level of skill or training.

Acadian Asset Management (Singapore) Pte Ltd, (Registration Number:
199902125D) is licensed by the Monetary Authority of Singapore. It is also
registered as an investment adviser with the U.S. Securities and Exchange
Commission.

Acadian Asset Management (Australia) Limited (ABN 41 114 200 127) is
the holder of Australian financial services license number 291872 (“AFSL").
Itis also registered as an investment adviser with the U.S. Securities

and Exchange Commission. Under the terms of its AFSL, Acadian Asset
Management (Australia) Limited is limited to providing the financial
services under its license to wholesale clients only. This marketing material
is not to be provided to retail clients.

Acadian Asset Management (UK) Limited is authorized and regulated by
the Financial Conduct Authority (‘the FCA') and is a limited liability company
incorporated in England and Wales with company number 05644066.
Acadian Asset Management (UK) Limited will only make this material
available to Professional Clients and Eligible Counterparties as defined

by the FCA under the Markets in Financial Instruments Directive, or to
Qualified Investors in Switzerland as defined in the Collective Investment
Schemes Act, as applicable.
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