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Overview of Current Global Pension Assets — and the importance of TPA to the future

1. Biggest zooming in issues 2. Total institutional AUM 3. Biggest zooming out issues

AOs global A . . -
» TPA is becoming the preferred AUM $207T loosely : ) Rls.e.s in Syste.mlc |'|S|SS — geo-
investment system for AOs m Pension Funds defineg . politics, frontier Al, climate
= Alts portfolios are expanding, PE and = Sovereign Wealth ; " Regulation is increasingly onerous

Funds

» The shifting macro regime shift,
m Endowments &

Private credit and Infra in particular : :
= Al is game-changing Foundations higher cost of capital et al

. . ® Mutual Funds (inc . .
= Governance remains highly uneven ETF) " Pension systems are weak in the

and problematic ®Insurance Funds ; decumulation phase

Average global asset allocation of the seven, 10y Growth Rates
largest markets at the end of 2025

The story arc of TPA
Rules, technologies, metrics
The S-curve of innovation and the

chasm that CalPERS crossed

The HI X Al intelligence stack

m Equities mBonds m Other mCash The DC through-time opportunity
instividualisation & customisation

48% 31% 19%

4. Asset Allocation 5. Wealth compounding 6. Total Portfolio Approach
Source: TAl Global Pension Asset Study 2026 _\\”, CFA Institute .o .
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Total Portfolio Approach — What is it?

Solving for a better investment philosophy, methodology and system, and performance??

is

What it Plug and play Substitute for skill TAA
isn’t

What it
contains

outs?éoep:;tsuer;lgleassses Factors and themes
Private Markets - .
integrated Long-term ideas
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The story started with Harry Markowitz

Markowitz was the first Total Portfolio ‘geek’. He brought quantitative discipline to investing. But his legacy did
not provide a scientific or evidence-based culture.
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LR Present

Gary Brinson was the catalyst for SAA

Future

The Brinson legacy was to prove how asset allocation was critical to investor outcomes. And this work led to

the SAA surge via the influence of the consultants

94%
Asset Allocation

2% Market Timing
4% Stock Selection

Source:

“Determinants of Portfolio Performance”
Brinson, Hood and Beebower
Financial Analysts Journal
July/August 1986
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“Asset allocation is the primary
determinant of a portfolio’s return
variability, with security selection and
market timing (together, active
management) playing minor roles”
BHB - 1986

“About three-quarters of a typical fund’s
variation in returns comes from market
movement, with the remainder split
roughly evenly between the specific
asset allocation and active management”
Larrabee - 2012

CFA Institute
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LR Present Future
The SAA plus alpha paradigm prospered

The SAA evolved with Capital Market Assumptions (CMAs) maturing. Some definite limitations to that process.
But investors were mostly preoccupied with the alpha.

The SAA process heavily reliant on a The alpha process heavily reliant on ‘skill’

linear model with stable correlation
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that was statistically difficult to validate

Fundamental Law of

Superforecastin
P o 9 Active Management

oy /7 4
Philip E. Tetlock
Dan Gardner £
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» Universal goal for an active manager is to
maximize “information ratio”, IR, of the fund

IR =IC xBR xTC
Where,

- IC is information co-efficient ~ skill, best ideas

- BRis the breadth of exposures ~ breadth, dynamism

- TC is the transmission co-efficient — efficiency,
alignment to goals

Mean variance optimisation based on CMAs

Multiple experts and aggregating expectations
Some independence — but many shared priors
10 Year horizon — no allowance for the journey

CFA Institute
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Past EEE Future
But then some TPA funds appeared

The gateway to stronger thinking and practices

3 = TPA crossed ‘the chasm’ in 2025. g@g = TPA brought resilience into the equation.
w ‘ It bridged the gap between early @ Eﬁﬂ | Addressing through-time risks via better
adopters and mainstream acceptance. ‘a» anticipating, absorbing, adapting; measuring
Innovators: Early adopters:
2005/13 2014/26
The S-Curve of
o .
I o2 TPA adoption
s o387
- g o VTU=0o
c p) 3
e =2 0 o
s o S S0 F
I £o0 3563 & The Chasm
2 253
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Past Present | 2026, 1st July launch date Future

And then CalPERS hit the TPA trail
And CalPERS is a very visible model

Gilmore and his team recommended a 75%
equity / 25% bonds reference portfolio
replacing the current system of 11
asset-class benchmarks, increasing clarity,
transparency, and accountability

A 400 bps active risk limit.

Maintaining the 6.8% discount rate L R
Indicated that TPA expected to produce T B A&’»&Cl
0.5 to 0.6% pa more than SAA e X cm'cm Pupuic EMPLOYEES' R

CFA Institute
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Past Future

TPA simplified, standardised, codified. The six pillars and five levels.

Investment Sustainability Tech, Data
model model & Al model

Level 5: One Fund TPA —whole-fund opportunities in balance sheet, leverage, execution & systemic stewardship

Level 4; Joined-Up TPA - use 3D mandates & manager smart partnering within joined-up culture & operating model

Level 3: Top-Down TPA - build top-of-house completion function & Reference Portfolio construct & resilience

Level 2: Mindset TPA — mind-set shift to think beyond individual siloes enabled via dashboards & intelligence stack

LN A

Level 1: Enhanced SAA - broaden focus away from alpha to total fund, risk & integrated ESG and stewardship
N CFA Institute N . .
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Past

The four big steps

TPA mindset and
culture.

Dashboard-driven
system of
measurement
®
1
N N

Board-owned
reference portfolio

Top-of-house total
portfolio
management
function

thinkingaheadinstitute.org
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RN Future
TPA simplified, standardised, codified. The 4 big steps and 16 other steps

Ticking off these steps is critical to maturing the TPA factors. Each is a destination in its own right

Adopting a one-fund and one-
organisation mind-set in which the

culture and incentives are fully aligned

to total portfolio goals

To check-in on progress and adapt the
portfolio to any relevant new thinking,
circumstances or investment
conditions.

Typically expressed as a simple equity
- bond mix that encodes risk appetite
and the fund’s total cost of capital
rather than serving as a benchmark

A CIO/CTPO role and function doing
overlays, rebalancing, liquidity
management, and balance-sheet
actions within agreed guardrails

* CTPO ~ Chief Total Portfolio Officer

‘\\ ) CFA Institute
=5”//, Research &

NS Policy Center

Enhanced SAA
Level 1

Mind-Set TPA
Level 2

Top-Down TPA
Level 3

Joined-Up TPA
Level 4

One-Fund TPA
Level 5

The full list of steps

TPA mindset and culture— TP goals ahead of benchmarks
Team KPIs — tracking team results vs goals

Multiple comparators — multi-faceted progress data

ESG integration -- sustainability across whole fund

Pob=

Dashboards — PQD/KRIs. Real-time consolidated data
Dynamism — high activity & conviction investing style
llliquidity management — total portfolio vulnerability
Delegation — board and IC positioning in decisions matrix

®No O

9. Top-of-house function — overlays, balance sheet, TP risk

10. Reference Portfolio — expression of risk in lean portfolio

11. Three-body construct — alignment of RP, SP and TP

12. Resilience - left-tail and drawdown strategies & measurements

13. 3D mandates — widened to encompass multiple goals
14. Thematic investing — further diversification and edge

15.  Smart partnering — engaging with outside managers

16. Money-weighted factors — strategic portfolio timing/tilting

17. Consolidation — reap economies of scale and scope

18. Explicit gearing — use of risk parity methods

19. Sustainability real-world impact — integrating 3D investing
20. Risk 2.0 — extending Risk 1.0 model to improve resilience

Thinking Ahead Institute

An innovation network founded by WTW
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Past RN Future
Risk 2.0. An upgrade

To a joined-up, systems-savvy approach fit for a world where systemic risk is growing .

Thin ice | applying Risk 2.0

to build resilience. The rise
and rise of resilience in which l

™ Fresh tracks | organisational &
- transitions to Risk 2.0.
¢ Shifting mindsets and org-

Fresh snow | risk
management adapted to
“q investment systems. Its risk

& done wider, softer, longer. e systems in parallel. TPA plays a big part.
‘ = 7’_.., " A= S ——— e & i > 9?‘.\;
- ’; & .’1“%‘)& ~

-

Wider risk — many sources of risk lie outside traditional models. Softer — many risks cannot be measured,
need assessment and commentary. Especially sustainability. Longer — more can be done on long-term risk.
Risk 2.0 = additive, fixes the bugs of the 1.0, collaboration upgrade

-\\ CFA Institute . . .
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Past EEE Future

Risk 2.0 is coming. Governance 2.0 is needed. Keep up.
Taking risk wider, softer, longer. Taking governance to a multi-level, soft-plus-hard, adaptive place

Governance designed
expressly for achieving
best outcomes via optimal
risk practices. Better
benchmarks, incentives
and time horizons. With
goals, KPIs and
measurement playing a
part in a smart system.
This is game-changing.

KAREN KARNIOL- /
TAMBOUR ’ v

CO-CIO, BRIDGEWATER

Risk management is less about predicting
outcomes and more about ensuring
robustness. A resilient portfolio should be able to
withstand environments that look very different
from the recent past. This is a coming force.

Marisa Hall,
Head of Thinking Ahead

Institute

2V Research&s  Thinking Ahead Institute
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Past EEET Future
TPA 2.0 is challenging the DC ‘gap’ from savings to pensions

Taking on the design challenge in DC decumulation

» |ntertemporal or through-time risk is one of the additional factors that TPA

addresses in ways not handled in the SAA system.
» The through-time challenge is to optimize the return and risk mix over time
using a lifecycle-specific time-varying set of risk-graded strategies

= |n a DC context, member outcomes depend critically on how risk and return
evolve over the full lifecycle of the DC members

» TPA adjusted to a money-weighted objective and calibrated to the member’s
capital size, stage-specific objectives and risk capacity

a1 » Through-time TPA addresses and adapts to intertemporal risk in addition to
cross-sectional risk.

» The opportunities in DC post retirement are significant in balancing decreasing
risk appetite, consumption preference, longevity risks

_\\ CFA Institute . . .
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Past RN Future
The 2.0 Professional. Needing to adapt

The investment professional of the future needs to be T-shaped

The 2.0 Professional From =  Smart. independent
Portfolio = Following linear The Iceberg Model
) Manager thinking
< /4\»\'* ERAND- BUILDER ’ Data & Observing
\//;%;\ ~a v ENcr _atarc: To Sense- = Zooming-out & What just happened?

maker zooming-in
» Systems-casting

How are we operating?

CLEAR-EVED Tech- = Pj-shaped tech What trends are we seeing?
MH" ONNECTOR connector connections s —
* HI x Al combination

~x
@ Systems- »  Situational fluency

BRULGE - BUMDE] : : ; Mental models
ETEME - NAVIEATAD navigator =  Model-rich
- . l'" SISIEMS - NAVIGATOR g What are our
g , . assumptions,
—~ ~ T shape_d . Strong verticals in beliefs & values?
SR B FOTED professional domain knowledge
Artwork by Roger’s H :
i 12-year old and horizontals in
AWARN,  grand-daughter making connections
_‘\\ ) CFA Institute - . .
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Past Present

Tech 2.0 & Al are game-changing. Keep up.

The TPA Engine is twin-turbined: HI X Al - Human Insight x Artificial Intelligence

= A hybrid and blended decision system that:
» sees wider (data-rich perception+ model-rich representation)
 reasons deeper and edgier (knowledge + rules + models)
 produces faster and smarter (scalable + adaptive + explainable)

= The Intelligence Stack is the central cognitive production system
converting data into decisions via a four-stage loop

- P(;E:eive% Represent-> Reason—> Aj:[

= TPAXHI XAI>>HI+ Al

» |t's a twin-turbine TPA engine

= HI and Al complementary and mutually reinforcing

= TPA designed within this twin-turbine operating model

thinkingaheadinstitute.org
© 2026 Thinking Ahead Institute. Proprietary and confidential. For TAl and TAI client use only.

. A’'MODERN APPROACH

" FOURTH EDITION

" INTELLIGENCE

STUART RUSSELL
P Pearson . . PETERNORVIG .

2V Research&s  Thinking Ahead Institute
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The (TP)AI sandbox

Recognising the massive cultural challenge

The “sandbox” emerges as the place where Al truly begins and emerges

= Al... requires a sandbox — a safe space and a safe culture for creative thinking and experimentation
where new things can be tested and refined. This is the practical beginning of Al inside organisations

* Not a fully formed system, but a series of controlled experiments that slowly build trust, literacy, capability

= And with guardrails in place, and coalitions enabled, the system is the gateway to stronger outcomes

Sandbox

Ny CFA Institut - - .
2 Research & Thinking Ahead Institute
’7/“% PO]icy Center © 2023 WTW. All rights reserved. Proprietary and Confidential. For WTW and Thinking Ahead Institute members’ use only. An innovation network founded by WTW
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‘Don’t look up’ | Netflix 2021

The systemic fault-lines and the alternative realities that we need to govern

——

Plot outline = Earth is challenged by a comet collision. e » DON'T LOOK
» The US organizes a nuclear response to avert the danger N
» The mission is aborted when it's discovered that the comet
contains $$5trillions of rare-earth elements that can be
‘'safely’ landed at sea
= \World opinion is divided — from the anxious to the excited

Parallels to = Governance challenges in a GO world without G195 authority

the » The world’s limited ability to deal with wicked problems
governance = Geopolitics as a systemic risk with classic systemic markers —
of today uncertain, pervasive, inter-connected, non-linear, endogeneity

» Governance critical to the system’s future

2V Research&s  Thinking Ahead Institute
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“WISDOM”

‘What | Should Do On Monday’. Making a difference has never been more possible.

9)

€

©

1. Prepare for
2. Embrace

Uncertainty and

Complexity Systems

Thinking

3. Manage Risk
in Wider, Softer,

4. Adopt a Fresh

Longer Terms

2.0 investment

Test your Understand both model
thinking in the the details and Use multiple p -
. : ast is prologue.
big questions the whole metrics, narrative in TPA. .Move o el p £ I;l l"g Th
category system. Culture. assessment, and a big-3: Reference RESEL [S AUIES, 1ine
governance 2.0 Portiolio, Skill- future is for forging
construct system and
e Triangulation
Organisational Create “sandbox’ e e -
savvy environments Be ready to Build in the
pivot and adapt 2.0 framework
\Y CFA Institute - . .
— N Research&  Thinking Ahead Institute
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The big questions

Six board questions:

1. Purpose, Vision & Goals: Can we state vision and
goals succinctly and inspiringly?

2. Risk Appetite: Do we own a reference portfolio that

encodes risk appetite and sets a cost of capital?

3. Guardrails & Cadence: Are delegations robust enough
for us to be fast and safe?

4. Resilience: Do we have a scenario and liquidity
framework and map that we trust?

5. People & Culture: Are the motivations and culture
aligned to one-fund collaborations and outcomes?

6. Performance Expectations: Have we realistic
expectations for performance in a TPA?

M Research & Thinking Ahead Institute
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Past Present Futre
What the future might look like (@

The $7?7? future

6

Story Shift Ambition
= TPA penetration. = Current: 10% o W .
Simplification. penetration
. . . . *. o — | %
TPA progress Standardisation. =  Shift To: say 70% in $ ; ' 2
. SAA Current Shift TPA
Scaling 10 years To
CPA mstit Future of Fmanes: 2017 o oS GREATER INDUSTRY BENEFITAA
MISALIGNED INDUSTRY PROEESSIONAL INDUSTRY: %
Industry and » Starting North-West =  Shift To: North-east Partalty bad for society Gand for wesinkly m
. . w
societv health & *» |nvestmentindustry = Investmentindustry 8
y arguably doing better and society do well e =
Wealth th —_—— t ther? ABSENT INDUSTRY UNNECESSARY: INDUSTRY/ =
an SOC|e y . Oge er * Part_ially bad for indU§try g
Bad for society Partially good for society ﬁ
>
>
= 777 bps better =  Current: 7% pa from TPA
M Wealth creation — return Per ur_"j[ risk 75/_25 RP SAA World Transition Wn?(glrde_ Higher
* Much of it positive = Shift To: 7% pa + 77?7 challenged decade skilled and performing
sum — better beta bps efficient
_\\ ) CFA Institute - . .
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Terms used
S-Curve Starting slow with innovators, quickening with early adopters, followed by early majority, See Everett Rogers 1962
Org-Alpha Viewing the organisation-as-a-system measuring the value-added by people, process and technology
Tipping Point This is reached when new adopters in early majority have sufficient social proof and create a wave of supporters that are very noticeable in the market-
The Chasm place. This is when the gap between early adopters and mainstream acceptance (the chasm) gets bridged. Malcolm Gladwell, Tipping Point
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About the Thinking Ahead Institute

The Thinking Ahead Institute is a global not-for-profit investment research and
innovation network dedicated to helping investors navigate the future. Bringing
together leading asset owners, asset managers, wealth providers and strategic
partners, the Institute drives innovation through collaborative research and
practical solutions. Since its founding in 2015, the Institute has convened more
than 100 organizations to collaboratively design fit-for-purpose investment
strategies, improve organisational effectiveness, and strengthen stakeholder
trust. Learn more about how the Thinking Ahead Institute can support your
organisation at thinkingaheadinstitute.org.

Led by Marisa Hall and Roger Urwin, the Thinking Ahead

Institute connects our members from around the investment world to harness
the power of collective thought leadership and develop innovative solutions
for the investment industry.

Join the Thinking Ahead Institute
We seek collaboration with like-minded organisations to achieve our vision,
so for more information about us please contact:

Marisa Hall
Marisa.Hall@wtwco.com

Towers Watson Limited (trading as Willis Towers Watson) of Watson House, London Road, Reigate, Surrey, RH2
9PQ is authorised and regulated by the Financial Conduct Authority.
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Limitations of reliance and contact details

Limitations of reliance — Thinking Ahead Group 2.0
This document has been written by members of the Thinking Ahead Group 2.0. Their role is to identify and develop new investment thinking and opportunities not
naturally covered under mainstream research. They seek to encourage new ways of seeing the investment environment in ways that add value to our clients.

The contents of individual documents are therefore more likely to be the opinions of the respective authors rather than representing the formal view of the firm.

Limitations of reliance - WTW

WTW has prepared this material for general information purposes only and it should not be considered a substitute for specific professional advice. In particular,
its contents are not intended by WTW to be construed as the provision of investment, legal, accounting, tax or other professional advice or recommendations of
any kind, or to form the basis of any decision to do or to refrain from doing anything. As such, this material should not be relied upon for investment or other
financial decisions and no such decisions should be taken on the basis of its contents without seeking specific advice.

This material is based on information available to WTW at the date of this material and takes no account of subsequent developments after that date. In preparing
this material we have relied upon data supplied to us by third parties. Whilst reasonable care has been taken to gauge the reliability of this data, we provide no
guarantee as to the accuracy or completeness of this data and WTW and its affiliates and their respective directors, officers and employees accept no
responsibility and will not be liable for any errors or misrepresentations in the data made by any third party.

This material may not be reproduced or distributed to any other party, whether in whole or in part, without WTW’s prior written permission, except as may be
required by law. In the absence of our express written agreement to the contrary, WTW and its affiliates and their respective directors, officers and employees
accept no responsibility and will not be liable for any consequences howsoever arising from any use of or reliance on this material or the opinions we have
expressed.

Contact Details
Roger Urwin | roger.urwin@wtwco.com

Marisa Hall | marisa.hall@wtwco.com

Thinking Ahead Institute

An innovation network founded by WTW 23
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