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Historical and Prospective Analysis of Public
Defined Benefit Plan Investment Trends

Abstract

US public defined benefit (DB) pension plans have undergone a significant transformation in
investment policy, funding discipline, and governance over the past several decades. Historically
dominated by conservative fixed income investments, public pension portfolios have progressively
shifted toward diversified allocations that include public equities and a growing share of alternative
assets such as private equity, private credit, real estate, and infrastructure. This evolution reflects
structural changes in capital markets, particularly the long-term decline in interest rates, which
reduced expected returns on traditional assets and increased pressure on plans to meet actuarial
return assumptions. At the same time, demographic shifts—including longer life expectancy, aging
memberships, and declining active-to-beneficiary ratios—have increased liability duration and
contributed to negative net cash flows for many plans. Policy changes affecting funding practices,
benefit design, and accounting standards have further reshaped the operating environment for
public pension sponsors. The expansion of alternative investments has increased portfolio
complexity, governance requirements, and investment costs, while also introducing new liquidity
and transparency challenges. Looking forward, public DB plans must navigate a landscape
characterized by lower expected returns, evolving macroeconomic risks, and heightened fiduciary
scrutiny, emphasizing disciplined governance, liquidity management, and transparency to support
long-term plan sustainability.
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A Profound Transformation Driven by a Confluence of Factors

Public defined benefit (DB) plans in the United States have undergone a profound transformation over
the past several decades. Once anchored almost entirely in high-quality fixed income investments and
conservative funding assumptions, public pension portfolios today reflect far greater complexity,
diversification, and exposure to growth-oriented and illiquid asset classes. This evolution has not been driven by
innovation alone, but rather by a confluence of structural, demographic, economic, and policy forces that have
reshaped both the asset and liability sides of public DB plan balance sheets.

Historically, public plans operated within a framework characterized by higher interest rates, younger
workforces, more favorable active-to-retiree ratios, and simpler benefit structures. Over time, however, secular
declines in interest rates materially reduced fixed income return expectations and increased the present value of
liabilities. As liability discount rates declined, actuarially required contributions rose significantly, placing
pressure on sponsors and contributing governments. These funding pressures were further compounded by
major market disruptions, including the Dot-Com Bubble collapse, the Global Financial Crisis, and the COVID-
19 pandemic, each of which affected asset values, funded status, and contribution dynamics.

In response, public DB plans progressively expanded allocations to public equities and, more notably, to
alternative investments such as private equity, private credit, real estate, infrastructure, and hedge fund
strategies. Alternatives, once peripheral to pension portfolios, now represent a substantial share of total assets
for many plans. This shift reflects the search for higher expected returns, perceived diversification benefits, and
exposure to illiquidity premia in a low-yield environment. At the same time, the growth in alternatives has
introduced greater portfolio complexity, reduced liquidity, increased management fees, and heightened
governance demands.

Parallel to these investment shifts, structural demographic changes have materially altered the risk
profile of public plans. Many systems have matured significantly, with declining active-to-beneficiary ratios

and persistent negative net cash flows. Longevity improvements have extended benefit payment periods and



increased liability duration. In addition, benefit design changes—including new tiers, hybrid DB/DC structures,
and modified cost-of-living adjustments—have influenced liability growth trajectories and funding discipline.

Funding policy itself has evolved toward more conservative and disciplined practices, particularly
following the recommendations of the Society of Actuaries’ Blue Ribbon Panel and changes in governmental
accounting standards. Shorter amortization periods, layered structures, and enhanced transparency have
increased contribution requirements while improving accountability.

Against this backdrop, contemporary public DB portfolios represent a careful balancing act. Plans must
pursue long-term returns sufficient to sustain promised benefits, manage liquidity in the face of negative cash
flows, operate within heightened fiduciary scrutiny, and navigate a macroeconomic environment characterized
by lower expected returns and greater uncertainty. This paper examines the historical drivers of these shifts, the
current positioning of public DB portfolios, emerging investment trends, and the governance considerations that

will shape the next phase of public pension evolution.

Evolution of Public DB Asset Allocation

Public defined benefit (DB) plans have reimagined investment policy over the last 60 years. Asset
allocations were once almost entirely dominated by extremely conservative, high-quality fixed income
investments. Today, such investments are less than one-third of asset allocations. Public equities make up the
majority, and other asset classes (such as private markets investments) play an increasingly important role.

Callan compiled data on average asset allocations dating back to 1962 (Figure 1).

Figure 1 Here

Data for 1962 shows a 97% allocation to cash and fixed income. These investments offer a high degree
of safety or predictability of returns associated with contractual cash flows (principal and interest payments)
down to the individual investment level. Cash and fixed income returns also have very low volatility compared
to public equity investments. Most plans avoided any allocations to equity investments, with the 1978

Congressional Pension Task Force Report on Public Employee Retirement Systems noting that just 22% of state



and local public pension plans reported any investments at all in common stock. The report cited a joint Pension
Task Force — University of Pennsylvania Pension Research Council survey, noting that only 7% of state and
local plans were free of statutory restrictions regarding investments in common stock.

Public pension funding policies were also a barrier to building investment portfolios and adopting
investment policies that emphasized returns. In 1978, the Congressional Pension Task Force reported that 17%
of public plans still had pay-as-you-go funding policies with essentially no investment portfolios, and only 15%
of public plans had adopted an actuarial funding policy designed to amortize an unfunded accrued liability over
30 years or less. A key benefit of modern, comprehensive actuarial funding policies emerged over time: the
ability to reliably hold a long-term time horizon when crafting investment policies.

By the late 1980s, pay-as-you-go was largely abandoned and the majority of plans contributed an
actuarially required contribution. For plans with active employees accruing benefits, such funding policies offer
a powerful ability to take on greater investment risk and mitigate concerns like sequence-of-returns risk that
plague individual retirement portfolios lacking the ability to pool contributions and benefit payments across age
cohorts. (‘Pension Funding in the Public Sector,” The Review of Economics and Statistics)

The passage of the Employee Retirement Income Security Act of 1974 (ERISA) formed the backbone of
the modern federal legal and regulatory environment for corporate and multi-employer retirement plans. ERISA
required fiduciaries to act as prudent experts in pension fund management, which ‘opened the door to modern
investment practice.” The seminal paper that kicked off the formalization of Modern Portfolio Theory was
published by Harry Markowitz in 1952. Modern Portfolio Theory found that different investments could
diversify each other, and that the returns and risk of an overall portfolio were more important than those of any
individual investment. (‘The Prudent Person Rule and ERISA: A Legal Perspective,” Financial Analysts
Journal)

While public plans fall under state law and are not federally regulated or insured, the states were heavily

influenced by ERISA and chose to adopt ERISA-like fiduciary standards over time. While restrictions on the



amount or type of individual investments still exist in some states today, many limits have loosened. Modern
Portfolio Theory flourished as the primary determinant of investment policy.

By 1985, public equity represented around half of public plan asset allocations, delivering both higher
expected returns than fixed income alone and a portfolio diversification effect from combining stocks with
bonds.

Callan compiled data on average geographic allocations within public equities in Figure 2. Public equity
portfolios were US-centric in 1985, but they had globalized by 2005 with US equities falling to 71%. This
represented a home-country bias relative to the capitalization weight of US equities within world markets of
48% at the time. The weighting of US equities in public equity allocations stabilized thereafter. By contrast, the
rising prominence of US equity markets has led the market to converge with the US public plan weighting.
Figure 2 Here

The globalization of public equity allocations had strong justification from Modern Portfolio Theory. In
the 1980s, financial markets were not yet well integrated globally, leading to a relatively low correlation
between US and non-US stocks, as represented by the Russell 3000 Index, and developed ex-US stocks, as
represented by the MSCI EAFE Index, in Figure 3. This indicated that there was strong potential for global ex-
US diversification to reduce portfolio risk. By the 2000s, greater market integration led to higher correlations,
albeit with some potential for diversification remaining.

Figure 3 Here

Allocations to alternative asset classes, especially real estate and private equity, increased markedly
from 6% in 2005 to 14% in 2015, as shown in Figure 1. This public pension plan trend followed as ideas that
had been adopted earlier by other institutional investors, especially university endowments, entered the
institutional mainstream. David Swensen, chief investment officer of the Yale University endowment, defined
the “Yale Model’ in his 2000 book Pioneering Portfolio Management.

While public DB plans did not adopt all the tenets of the Yale Model, two key ideas about alternative

investments did take hold. First, private markets investments could command an illiquidity premium as rational



investors ought to demand higher expected returns for assets that cannot be easily transacted. Private equity is
typically the asset class with the single highest expected return that public pension plans include in portfolios.
Public pension plans, like endowments, have long-term investment horizons that provide an advantage when it
comes to illiquid investments. Second, alternative investments are diversifying. The adoption of private equity
in particular followed a similar motivation as the adoption of public equity through the 1980s: a desire to pursue
higher expected returns and potential diversification.

While innovation is one variable in the evolution of public defined benefit plans’ asset allocation, the
reality is that it has been largely driven out of necessity. The key driver of asset-allocation change over the last
50 years has been a secular decline in US interest rates, which translated to a secular decline in capital markets
assumptions, which led to persistent challenges in modeling strategic allocations that could achieve public
plans’ assumed rate of return/discount rate. On the periphery, certain private markets asset classes continued to
increase in size and in institutional quality and were increasingly adopted by public plans to rationalize their
assumed rate of return/discount rate, given most private markets assets have had higher expected returns while
adding some degree of diversification. Finally, a persistent funding shortfall in the 21% century led to increased
risk-taking by public plans to achieve returns in excess of their assumed rate of return to help close the funding
gap and reduce the employer/employee contribution burden.

The risk-free rate, as represented by US Treasuries, is the seminal variable in building capital markets
assumptions, as other asset class returns are built as a premium over the risk-free investment (generally
represented by US Treasury bills). More specifically, the risk-free rate is used as the starting point for creating
fixed income return expectations, as starting yields (Treasury rates + credit spreads) have been highly predictive
of future results (Figure 4). Investment grade fixed income has served as the core building block exposure for
public plans, serving as a low-risk, diversifying anchor against the growth of equity investments.

Figure 4 Here

Starting in 1974 (passage of ERISA) the 10-year US Treasury yielded over 7%. This rate continued to

rise into the next decade, peaking in 1981 at nearly 15% as Paul Volcker’s Federal Reserve tightened monetary



policy to rid the country of persistently high inflation. These higher interest rates were the key ingredient in
allowing public plan (and corporate pension) actuarial modeling to function, as plan sponsors could contribute
capital in relatively safe investments generating enough return to fund their future benefit payments. In the
decades since, we have seen a decline in interest rates continuing until the inflation uptick in 2022. Rates
officially bottomed out in July 2020 following the significant monetary stimulus that was implemented to
prevent an economic crisis from the COVID-19 pandemic, with the 10-year Treasury yield moving as low as
0.55%.

The fall in interest rates coincided with a decline in investors’ fixed income expectations. As these
expectations fell, so did public funds’ allocation to fixed income (as highlighted in Figure 1), as it became more
difficult for investors to achieve their assumed rate of return with the more muted return projections. By 2021,
Callan’s 10-year annualized Capital Markets Assumption for core fixed income had declined to a historical low

of just 1.75%.

Figure 5 Here

Zero/low interest rate policy had far-reaching effects beyond just fixed income expectations, with nearly
every liquid asset classes’ 10-year projected return falling below public plans’ expected return actuarial
assumption of 8% (median from 2001-10), given the asset class risk premiums built off the floor of the risk-free
rate. In reaction, public plans were forced to reduce their return assumption to reflect the new paradigm, with
the median expected return assumption falling to 7% by 2025 and virtually no plans using a return assumption
higher than 7.5%.

Figure 6 Here

While tempering expectations was prudent, the cost of lowering the discount rate for public plans
resulted in a further reduction in their funded status (coming off of the Dot-Com Bubble and Global Financial
Crisis) and an increased contribution burden for plan sponsors and their employees. While each public plan’s

liability duration and funded status differ, generally a 0.25% decrease in the discount rate translates to a 2% —



5% decrease in funded status, due to the increase in the present value of liabilities. Investors not only needed to
allocate more to growth assets (equity, real assets, etc.) to make their expectations seem reasonable, but it was
also a necessity to assist in closing the funding gap across most plans.

The underfunded status of plans and lower capital markets assumptions also had an impact on public
plan sponsors’ required contributions. Contribution policy is offset by investment policy, and every decrease in
expected investment return increases the burden of funding future liabilities on the employer/employee
contributions. Underfunded plans with closed amortization schedules also have larger contribution requirements
as they approach the end of their amortization period.

Figure 7 Here

In order to alleviate some of this contribution burden, public funds explored complex market
opportunities due to their more compelling risk/return profile versus traditional fixed income, and out of
necessity to justify their still-high return expectations. Investors allocated more capital to alternative investment
opportunities (as highlighted in Figure 1), including private equity, private credit, and real assets, which have
higher return expectations and some diversification benefit for public plans’ still large public equity exposure.
Figure 8 Here

Large state and local pension plans tracked by the Center for Retirement Research at Boston College
Public Plans Data website had a median target asset allocation of 12.5% to private equity across 159 plans
reporting data for 2024. That was a meteoric increase from 0.0% in 2005. This reflected private equity
becoming a pervasive part of investment policies as the number of plans reporting a target more than doubled
over the same time period.

Figure 9 Here

Comparable data for private real estate showed a median target asset allocation of 10.0% across 173

plans reporting data for 2024. That was up from 0.0% in 2004 and represented nearly a doubling of the number

of plans reporting such targets over the same time period.
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Data on state pension plans, a smaller group of some of the largest public plans, from Cliffwater
indicates that a similar trend is emerging in the private credit asset class.
Figure 10 Here

The growth in private markets reverberated beyond just an increase in assets, but also in the personnel
dedicated to the space. From 2000 to 2024, the number of private equity funds raising capital increased from
986 to 3,573. The number of private credit funds increased from 71 to 673 over that same timeframe. The

number of open-end real estate and infrastructure funds also increased fourfold.

Key Drivers in the Historical Change of Public DB Plans

The evolution of asset allocation in US public DB plans reflects far more than changing views on the
efficient frontier of capital markets assumptions or innovations in investment products. It is also the product of
structural shifts in demographics, longevity, benefit design, and funding policy.

In the 1970s and 1980s, many public plans had relatively young memberships and a high
active-to-beneficiary ratio. It was not uncommon for plans to have 4 or 5 active employees for every beneficiary
back in the ‘70s and ‘80s. Today, many plans have ratios closer to 1 to 1% actives per beneficiary, and some
large plans have more beneficiaries than active employees. (US Census Bureau; National Association of State
Retirement Administrators, Public Fund Survey Summary of Findings)

The steady decline in this ratio reflects aging demographics and increasing plan maturity. As plans
mature, they tend to develop a “negative cashflow” situation in which benefit payments exceed contributions on
an annual basis. A plan with negative cashflow needs to sell assets to pay benefits, if investment earnings
cannot cover the gap. A prolonged bear equity market can be very difficult to navigate as negative investment
earnings may create a liquidity crisis for the plan. Mature plans with significant illiquid investments must be
extra diligent in prudent management of liquidity needs. Indeed, the amount of illiquid investments in a
portfolio may be constrained by the plan’s liquidity needs or warrant a “liquidity buffer” (strategic allocation to

cash or short-intermediate government bonds) to avoid forced selling of assets in a downturn.
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The second structural trend is people living longer. In the US over the last several decades, life
expectancy at age 65 has increased 3-5 years for men and 2—4 years for women. The impact on the liability due
to increased longevity can vary widely depending on employee classification (teachers, public safety, or general
employees) and plan demographics. Longevity improvements affect both the size and nature of the liability.
Additional years of benefit payments increase the actuarial present value and duration of the liability. For public
plans, higher liabilities and longer time horizons may support additional exposure to growth assets such as
public equities and private markets given the need to generate higher returns and the ability to endure more
market cycles. (National Center for Health Statistics)

The third structural trend impacting the management of public plans stemmed from changes in benefit
design in reaction to funding challenges, beginning in the early 2000s and accelerating after the Dot-Com
Bubble and the Global Financial Crisis. Benefit design changes are typically driven by fiscal pressure, concerns
about long-term sustainability, and public scrutiny of pension costs. Most benefit design changes have focused
on reducing plan sponsor costs and/or shifting costs/risk to future hires. Below are three prevalent benefit
design changes that have occurred in the past 25 years:

1. New tiers with lower benefits: New hires enter the most recent tier with possibly lower benefit
multipliers (accrual rates), later normal retirement ages, higher employee contribution rates, or some
combination. New tiers slow the growth of future liabilities while preserving accrued benefits for
existing members. The transition to a materially slower-growing liability can take 10 to 20 years
depending on how quickly new hires replace existing members. Some de-risking of the asset allocation
may occur over a long period of time as the ‘cheaper benefit’ becomes a larger portion of the total
liabilities.

2. Hybrid DB/DC structures: These either combine a less generous defined benefit promise with a
defined contribution (DC) plan or provide new hires the option between a DB or DC plan. A hybrid
design shifts investment and longevity risk to employees via the DC plan. The impact on asset allocation

is situational as many factors come into play with a hybrid arrangement.
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3. Reduced or modified COLA provisions: Examples include eliminating/reducing automatic cost-of-
living adjustments (COLASs), capping COLA rates, or making COLAs conditional on investment
performance or funded status. This reduces the sensitivity of liabilities to high inflation and lowers
long-term liability growth. The portfolio would have less structural need for real assets in instances
where the COLA was tied to inflation (i.e., CPI or PCE), and less need for growth more generally in
instances where the COLA was reduced or eliminated.

Finally, while public pension funding policy varies across plans, there has been a clear trend toward
more conservative and disciplined funding practices over the past two decades. This shift is reflected in shorter
amortization periods, more widespread use of closed and layered amortization schedules, and a growing
recognition of the risks associated with underfunding.

Historically, many public plans used open amortization periods of 30 years or more, often resetting the
clock each year. This approach did not ensure progress toward full funding as unfunded liabilities were allowed
to persist or even grow. Following the bear equity markets of the early 2000s and the Global Financial Crisis,
concerns about persistent underfunding and rising pension costs intensified.

In 2014, the Society of Actuaries’ Blue Ribbon Panel on Public Pension Plan Funding issued a set of
influential recommendations. The most consequential was the replacement of open amortization periods with
closed, finite amortization periods, often implemented through layered amortization structures. This change
directly altered contribution requirements and eliminated the ability to defer pension costs indefinitely. While
other recommendations—such as risk measurement and more conservative assumptions—shaped analytical
practice, the shift in amortization policy had the clearest and most durable impact on funding discipline. The

increase in contributions both in absolute terms and as a percentage of payroll is highlighted in Figure 11.

Figure 11 Here

At roughly the same time, the implementation of GASB Statements 67/68 for plan years beginning after
June 15, 2013, and June 15, 2014, respectively, changed how public plans and their sponsors reported pension

liabilities and expenses. Although GASB standards do not prescribe funding policy, they placed net pension
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liabilities on government balance sheets and introduced a blended discount rate for poorly funded plans whose
projected assets are insufficient to cover all future benefits. These changes increased the visibility of pension
underfunding to the public, policymakers, and credit-rating agencies.

The evolution of funding policies and benefit policies, when taken together, steadily grew the dollar
value of negative net cashflows from 2001 to 2017 that need to be satisfied by investment portfolios, according
to Callan’s analysis of information from the Public Plans Data website. From 2017 to 2024, growth in benefit

payments decelerated compared to the prior period, resulting in a stabilization of net cash flows.
Figure 12 Here

While a more conservative funding policy alleviates some pressure to increase investment risk, other
factors can lead to greater risk taking. The degradation of funded status due to market selloffs (Dot-Com
Bubble, Global Financial Crisis), and lower capital markets assumptions has resulted in increased investment
risk-taking across most public plans to help close funding deficits. As a result, this has contributed to increased
allocations to more volatile asset classes with less liquidity (private equity, private debt, real assets) with higher

expected returns.

Current Portfolio Positioning of Public Defined Benefit Plans

Public DB plans continue to operate within a challenging structural environment characterized by
mature liabilities, negative net cashflows, and long-term return targets that exceed the expected returns of
traditional public markets. In response, plan sponsors have progressively reshaped portfolio construction over
the past two decades, emphasizing diversification, alternative risk premia, and improved alignment between
assets and liabilities. By 2025, aggregate portfolio positioning reflected both the cumulative effects of these
long-term trends and more recent adjustments prompted by inflation volatility and rising interest rates.

Aggregate asset-allocation data from Callan indicate that public DB portfolios have moved decisively

away from the traditional equity-bond framework. Public equity remains the largest single component of plan
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assets, generally accounting for approximately 40% — 45% of total market value, but portfolios are increasingly
diversified across global and emerging markets (Figure 13).

Fixed income allocations have declined relative to historical norms, typically ranging from 20% — 30%,
reflecting both lower real return expectations and the diminished role of bonds as return drivers over long
horizons. In contrast, alternative investments—including private equity, private credit, real assets, and hedge
fund-oriented strategies—now represent roughly one-third or more of total assets for many large public plans.
This shift highlights the extent to which public DB plans rely on nontraditional asset classes to meet actuarial

return assumptions.

Figure 13 Here

The growth of private markets is the defining structural feature of contemporary public DB portfolios.
Private equity, often targeted at 10% — 15% of plan assets and for some larger plans even higher, is widely
viewed as a primary engine of excess return, supported by assumptions regarding illiquidity premia, governance
advantages, and active value creation. Many plans have expanded beyond traditional buyout strategies to
include venture capital, growth equity, secondaries, and co-investment programs, thereby increasing both
opportunity set breadth and implementation complexity.

Private credit has experienced particularly rapid growth, reflecting its perceived ability to deliver
contractual income and downside protection relative to public high yield or leveraged loan markets. Similarly,
infrastructure investments—~both equity and debt—have gained prominence due to their long-duration cash
flows and potential linkage to inflation, characteristics that are especially attractive for liability-driven investors
such as pension plans.

Despite its reduced allocation weight, fixed income continues to play a critical role in public DB
portfolios. Post-GFC, with interest rates ranging well below historical averages, fixed income’s ability to serve
as a return generator has been limited. Fixed income has increasingly been positioned as a source of income
stability, downside mitigation, and liquidity. Following the sharp rise in interest rates in 2022, many plans have

revisited duration exposure and emphasized more diversified credit-oriented strategies.
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Importantly, fixed income allocations often function as liquidity anchors within portfolios dominated by
illiquid alternatives. During periods of market stress, liquid fixed income assets can provide the cash necessary
to meet benefit payments and capital calls without forcing sales of private assets at unfavorable valuations.

Real assets occupy a central position in public DB plans’ inflation-risk management frameworks.
Allocations to real estate, infrastructure, natural resources, and inflation-linked securities are designed to
mitigate the erosive effects of unexpected inflation on funded status. Core real estate and infrastructure are
frequently emphasized for their income-generating characteristics and partial inflation pass-through
mechanisms, while commodities and Treasury Inflation-Protected Securities (TIPS) provide more direct, though
volatile, inflation sensitivity.

Empirical evidence from recent inflationary episodes suggests that while real assets may not perfectly
hedge short-term inflation shocks, they can meaningfully contribute to long-term real return preservation when
integrated thoughtfully within diversified portfolios.

As alternative allocations have increased and pension liabilities continue to mature, liquidity
management has emerged as a critical constraint on portfolio construction. Most public DB plans now face
negative net cashflows, as benefit payments exceed contributions, as Figure 12 shows. High levels of unfunded
private markets commitments combined with longer than anticipated investment periods of current investments
may amplify liquidity risk, particularly during periods when declining public markets coincide with elevated
capital calls.

In response, plan sponsors have adopted more formal liquidity stress-testing frameworks, modeling
adverse scenarios that combine market drawdowns, reduced distributions, and elevated benefit outflows. Some
plans have also increased allocations to liquid diversifying strategies or maintained explicit liquidity sleeves to
enhance portfolio resilience.

The contemporary portfolio structure of public DB plans reflects an increasingly sophisticated approach
to diversification and risk management. Rather than relying solely on asset-class labels, many plans now assess

exposures through factor-based lenses, scenario analysis, and drawdown sensitivity metrics. This evolution
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acknowledges that the primary risks facing public DB plans extend beyond short-term volatility to include
funding ratio drawdowns, liquidity shortfalls, and prolonged recovery periods following market dislocations.
Collectively, current portfolio positioning represents a balance between return-seeking imperatives and
governance-driven risk controls. While this structure introduces new complexities, particularly around valuation
and liquidity, it also reflects a pragmatic response to the long-term challenges inherent in funding public

pension promises.

Emerging and Prospective Investment Trends

Public defined benefit plans are entering a period in which long-standing portfolio construction
paradigms are being tested by structural changes in capital markets, evolving fiduciary expectations, and
heightened macroeconomic uncertainty. While many of the strategic shifts observed over the past two
decades—most notably the expansion of private markets—remain firmly in place, the prospective investment
landscape is increasingly defined by lower expected returns, greater dispersion of outcomes, and less reliable
diversification benefits. This section examines the principal emerging trends likely to shape public DB
investment strategy over the coming decade.

Private markets are expected to remain a core component of public DB portfolios, reflecting their role in
return enhancement, diversification, and exposure to differentiated sources of risk premia. Forward-looking
capital markets assumptions published by institutional research providers indicate that private equity, private
credit, and infrastructure continue to offer return expectations modestly in excess of public markets counterparts
over long horizons, according to Horizon Actuarial Services.

However, the prospective benefits of private markets are increasingly accompanied by structural risks.
The growing scale of institutional capital deployed into private strategies has raised questions regarding
capacity constraints, competitive pricing, and the persistence of illiquidity premia. In addition, valuation lag and
capital call uncertainty can amplify portfolio stress during periods of market dislocation, particularly for plans

with negative net cashflows. As a result, future private markets programs are likely to emphasize pacing
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discipline, liquidity management, and manager selection skill rather than continued expansion of target
allocations.

Environmental, social, and governance (ESG) considerations have become more deeply embedded in the
investment governance frameworks of many public DB plans. The importance of specific ESG factors differs
dramatically depending on the public entity overseeing a particular plan. Examples of these factors range from
environmental, to the advancement of women and minorities, to the exclusion of countries whose economic or
social beliefs are in conflict with the principles of the boards of trustees or governing bodies.

Rather than being treated as a separate investment objective, ESG factors are increasingly evaluated as
financially material risks and opportunities that may influence long-term asset performance. Research from
providers such as MSCI and related academic literature suggests that governance quality, climate exposure, and
human-capital practices can affect risk-adjusted returns, particularly in private markets and long-duration assets.

At the same time, ESG integration remains subject to heightened legal and political scrutiny. For public
plans operating under explicit fiduciary statutes, the emphasis has shifted toward defensible, risk-based
integration approaches—such as climate scenario analysis and enhanced stewardship—rather than exclusionary
policies or thematic mandates. Looking forward, sustainability considerations are likely to be most influential
where they intersect clearly with long-term financial risk management.

Technological innovation, particularly advances in artificial intelligence (Al) and data analytics, is
increasingly influencing institutional investment processes. Public DB plans are beginning to deploy machine-
learning tools in areas such as risk modeling, portfolio analytics, and manager due diligence, enabling more
granular assessment of factor exposures, tail risks, and performance drivers. These tools are particularly
relevant in private markets, where data limitations have historically constrained transparency.

Beyond investment decision-making, technology is also reshaping operational functions, including
performance reporting, compliance monitoring, and cash-flow forecasting. While these developments

potentially offer meaningful efficiency gains, they also introduce new governance challenges related to model
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risk, data integrity, and interpretability. Effective adoption will therefore depend on aligning technological
capabilities with institutional oversight structures and decision-making accountability.

The macroeconomic environment confronting public DB plans is characterized by a broader distribution
of potential outcomes than prevailed during the post-GFC period. Inflation volatility, geopolitical
fragmentation, and elevated fiscal pressures have increased uncertainty around long-term growth and interest-
rate trajectories. Many institutional capital market outlooks now explicitly incorporate the possibility of a
‘higher-for-longer’ interest rate regime, reflecting structural inflationary forces and shifting monetary policy
constraints.

These conditions challenge several assumptions that previously supported portfolio construction,
including the stability of stock-bond diversification. As a result, public DB plans are increasingly focused on
evaluating portfolio resilience across multiple macroeconomic regimes rather than relying on a single baseline
forecast.

The convergence of these trends has significant implications for expected portfolio outcomes. Long-
term return expectations across most asset classes are widely projected to be lower than historical averages
(Figure 14).

Figure 14 Here

Further exacerbating the impact of lower expected portfolio returns, the potential for cross-asset
correlations may increase during periods of systemic stress. This scenario complicates the pursuit of actuarial
return targets without accepting higher levels of illiquidity, leverage, or drawdown risk.

In response, public DB plans are refining portfolio construction frameworks to place greater emphasis
on downside protection, liquidity awareness, and diversification across underlying risk factors. The
effectiveness of future portfolios will likely depend less on incremental allocation changes and more on

disciplined governance, implementation skill, and adaptability to evolving market regimes.
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Challenges Facing Public DB Plans

As described, the US public pension system has evolved over time in response to changing economic
conditions, demographic trends, capital markets developments, and public policy priorities. From its early
foundations as a relatively conservative, benefit-focused program, the system has gradually expanded in scale,
complexity, and risk exposure as funding practices, investment strategies, and governance structures adapted to
new constraints, expectations, and market dynamics. Over time, persistent funding gaps have emerged as
political considerations, contribution volatility, and market cycles intersected with long-term benefit
commitments.

Concurrently, public pension fiduciaries have faced an enduring challenge in balancing the pursuit of
long-term investment returns essential to plan sustainability with the growing importance of short-term liquidity
management. These pressures have been accompanied by heightened fiduciary oversight and increasing
demands for transparency and accountability, reflecting the expanding role of public pensions in both public
finance and capital markets. Moreover, the progressive shift toward more complex portfolios—characterized by
broader asset diversification, increased use of illiquid alternative investments, and more sophisticated risk
management frameworks—nhas introduced higher costs and new governance challenges.

The long-term viability of the US public pension system likely depends on institutional frameworks that
recognize this evolution and better integrate funding policy, liquidity management, fiduciary governance, and
cost control with the realities of increasingly complex investment portfolios. The key is to focus on a
governance framework and investment process that is supported by sound fiduciary standards and industry best
practices.

The success of any pension program depends on three fundamental policies: the funding policy, the
benefits policy, and the investment policy. The first two components help inform the characteristics of the
investment policy. Public pension plans in the United States have experienced funding volatility over time in
response to significant shifts in the global economic system and, as a consequence, dynamics in the capital

markets. For example, as Figures 15 and 16 illustrate, after the strong economic and market environment of the
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1990s, public pension plans experienced a reduction in the actual contributions received from state and local
authorities as a result of the Dot-Com Bubble and the ensuing recession experienced in the early 2000s. This
issue was exacerbated by the effects of the 9/11 attacks in 2001, the Global Financial Crisis from 2007 and
2009, the European Sovereign Debt and Banking Crisis between 2010 and 2012, the trade tensions between the
United States and China during President Trump’s first administration, and the COVID-19 pandemic in the
early part of this decade.

The following exhibits capture the actual contributions received by a large sample size of US public
pension programs as a percent of the actuarily required contributions.

Figure 15 Here

As Figure 15 illustrates, funding levels decreased meaningfully in the new millennium in response to
the series of shocks. Funding levels for the sample size captured in this analysis started to improve
meaningfully, above 95% of required contributions, in 2015.

An interesting dynamic is seen when the data is broken down by plan size. Specifically, the broader
universe can be segmented into three groups, namely, plans with less than $1 billion in assets, plans with $1
billion to $25 billion in assets, and very large plans exceeding $25 billion in assets. As Figure 16 illustrates,
very large plans with more than $25 billion in assets had a more difficult time matching the actuarially required
contributions relative to their smaller counterparts. Relatively small plans with less than $1 billion in assets
exhibit higher contribution levels across the period evaluated. However, plans in the $1 billion to $25 billion

range show the highest contribution levels since 2018.

Figure 16 Here

The aforementioned crises contributed to a secular decrease in yields due to the influence of monetary
policy (traditional practices of lowering interest rates as well as the expansion of the Fed’s balance sheet
through quantitative easing) and market dynamics. This secular decrease in yields created a difficult
environment for public pension plans across the board. As yields decreased, the present value of pension

liabilities increased, putting pressure on funding policies, as required contributions also increased. Figure 17
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captures this dynamic clearly. The line graph shows the impact declining yields had on liability discount rates
from 2001 to 2024. The bar graph captures the average contribution levels over time across a sample size of 167
pension plans in the United States. As the liability discount rate decreased over time, the required actuarial
contributions increased, moving from an average of $1.2 million per plan in 2001 to $7.7 million in 2024. This
represents the average contribution per plan, per year and reflects a significant increase in actuarial required
contributions, resulting in a challenging environment for the average public pension system in the United States.
Figure 17 Here
If we extend this analysis further, going back to the year 1990, you can see the significant contrast

between the dynamics of the 1990s and the changing dynamics of the early 2000s through 2010. As Figure 18
shows, the average liability discount rate was in the 7% to 8% range through 2010, then declined meaningfully
over the last 15 years. You can also see the impact that lower discount rates had on the present value of
liabilities, going from an aggregate of $1.3 trillion in 1990 to $9.7 trillion in 2024. This has been driven by
several factors:

e Progressively lower liability discount rates (significant impact)

e Demographic changes and membership growth

e Benefit accruals + interest

« Mortality assumptions changes (life expectancy has improved over time)
Figure 18 Here

As you can see above, these dynamics have created a challenging environment for US public DB plans,

resulting in higher required contributions (as shown in Figure 17), declining funded status characteristics
(impact of volatile capital markets combined with declining yields), and a more aggressive asset-allocation
posture. Figure 19 shows the average funded status of a group of 167 public pension funds in the United States,
from 2001 to 2024.

Figure 19 Here
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In 1990, public pension plans in the United States had a funded ratio in the range of 75% to 80%,
reaching higher levels by the end of that decade. The stock market had strong performance during the 1990s
driven particularly by the Technology sector. However, investors faced significant challenges in the new
millennium after the Dot-Com Bubble and the ensuing economic recession around the world in the early part of
that decade. To put things in perspective, the Nasdaq lost approximately 80% of its value from peak to trough
between 2001 and 2002. This resulted in significant volatility in the equity market across the board.

Given the impact of declining returns, falling yields, and rising liabilities in the new millennium,
resulting in significant declines in funded status, fund sponsors had to take measures to improve expected
outcomes, create value, manage risk, and make adjustments to continue to deliver promised benefit payments to
plan participants and their beneficiaries. In this process, pension funds had to look for ways to diversify their
portfolios, introduce instruments that can yield attractive returns over the long-term, including illiquid
alternative investments, and manage short-term liquidity needs.

Figure 1 captures the average asset allocation of US public DB plans from the 1960s to 2024. This
analysis shows the evolution of asset-allocation frameworks over time, becoming progressively more aggressive
in response to the aforementioned challenges and other historical events. This created a dynamic where
portfolios had to become more sophisticated over time, introducing complexities that needed to be well
understood by plan fiduciaries for adoption and performance monitoring. As a result, investment expenses
increased over time, liquidity decreased, and investment frameworks became more complex both from an asset-
allocation perspective and from the perspective of implementation efforts (portfolio/manager structure).

In the 1960s pension trusts consisted of mostly fixed income instruments, with an average allocation of
approximately 90% of total assets in this asset class. Over time, the asset-allocation profile became more
complex, favoring exposure to growth assets, including alternative investments. These asset classes have
become essential components of institutional portfolios for value-creation and risk-mitigation purposes. They
have played a key role in this regard given the downward secular shift in yields that began in the 1980s and that

was exacerbated after the Dot-Com Bubble in the new millennium.
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Exposure to alternative investments, including private equity, private credit, hedge funds, and real estate,
provides both an opportunity for value creation as well as some important challenges, namely portfolio
complexity, liquidity constraints, and reduced transparency. Figure 20 shows the rise in alternative assets
exposure, as well as the corresponding rising costs over time, as defined by the average investment expenses
paid by fund sponsors.

Figure 20 Here

This chart also helps illustrate the gradual increase in alternative assets exposure from 2001 to 2024. The
solid lines capture this exposure, particularly as it relates to private equity, real estate, and “Other,” which
includes asset classes such as hedge funds and private credit instruments. You can also see how investment
management fees have increased over time, as depicted by the dotted line. Alternative investments are
inherently more expensive to operate, as idea generation, portfolio construction, and implementation processes
are far more complex relative to public market instruments.

The shift toward private and alternative investments transformed investment risk into governance risk
for US public DB plans. Greater reliance on illiquid, opaque strategies weakened transparency and diffused
accountability, while governance structures—often characterized by part-time, appointed boards—struggled to
keep pace with increased complexity. In this environment, political influence became more structural than
explicit, operating through constraints on compensation, manager selection, and oversight capacity. As a result,
portfolio complexity at times substituted for, rather than complemented, funding discipline.

As public pension funds increased allocations to private and alternative assets in response to lower
expected returns, sponsors adapted by expanding internal investment capabilities, formalizing governance and
risk-management processes, and selectively outsourcing complexity—rather than fundamentally reducing return
targets. However, this adaptation was not uniform across plans. Large, well-governed systems were better
positioned to manage increased portfolio complexity through internal scale, specialization, and the development
of dedicated human capital, while smaller plans more often relied on outsourcing and portfolio simplification.

At the same time, the expanded use of complex and relatively opaque private markets investments widened the
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information gap between fiduciaries and external stakeholders, creating an environment in which both
legitimate concerns and less-informed critiques could gain traction. This dynamic underscores the importance of
continuous stakeholder education, transparency, and open dialogue.

For plan fiduciaries, this requires not only attentiveness to stakeholder concerns, but also disciplined
responses grounded in established investment policy parameters, industry best practices, and sound fiduciary
standards. While these pressures have created visible governance challenges for trustees, sustained education,
transparency, and communication can improve stakeholder understanding of private markets investments and
enable more informed evaluation of fiduciary decision-making.

Liquidity risk has also emerged as a key consideration for public DB plan sponsors. By design, private
markets investments are substantially less liquid than their public markets counterparts, often requiring multi-
year horizons for capital to be returned, if at all, prior to fund maturity. This inherent illiquidity presents
governance and risk-management challenges for sponsors and trustees, for whom maintaining sufficient
portfolio liquidity is essential to meeting benefit payments, capital calls, and other obligations associated with a
well-managed pension program. To manage liquidity risk, plan sponsors carefully monitor portfolio cash flow
dynamics when designing an asset-allocation strategy that balances the plan’s return objectives with sufficient
exposure to liquid investments to meet ongoing obligations. We recommend that net cashflow considerations be
explicitly incorporated into strategic asset-allocation studies, as they are critical for supporting prudent and
well-informed decision-making. In our view, when recurring annual net outflows represent a material portion of
plan assets—commonly defined as above ~7%, holding everything else constant—plan sponsors should
exercise caution and limit allocations to illiquid investments to ensure adequate liquidity to meet the plan’s
liquidity needs.

The widespread allocation of a substantial portion of plan assets to equities and alternative investments
offers the potential for higher returns and diversification but also introduces heightened risk exposure and
substantial management fees. Over the past 15 years, many public plans have more than doubled their use of

alternatives, increasing fees considerably. Despite guidance from entities such as the Governmental Accounting
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Standards Board (GASB) and the Government Finance Officers Association (GFOA), disclosure practices vary
widely across plans, creating informational gaps for policymakers, trustees, and the public in evaluating
investment performance and costs. This uneven transparency complicates assessments of whether investment
decisions balance risks, returns, and expenses in line with fiduciary best practices.

To strengthen governance and enhance accountability, public DB plan sponsors can take concrete steps
to improve transparency in investment reporting and decision-making. Making investment policy statements
publicly accessible provides stakeholders with a clear understanding of asset-allocation targets, risk-return
objectives, and overall investment strategy. Reporting both gross- and net-of-fees performance allows
stakeholders to discern the true impact of management costs on returns, while comprehensive disclosure of
private equity fees—including carried interest and performance fees—addresses one of the largest sources of
cost opacity. Progress in these areas, as documented in recent Pew analyses, indicates that several funds are
adopting robust disclosure practices, yet inconsistency remains across the majority of public plans. By
institutionalizing these transparency measures, plan sponsors can promote stronger governance, enable more
informed oversight by trustees and policymakers, and reinforce public trust in the prudent administration of
public pension resources.

The evolution of the US public pension system underscores the complex interplay between funding
policy, investment strategy, and governance in ensuring long-term plan sustainability. Historical market
volatility, declining yields, and demographic shifts have compelled funds to adopt more sophisticated and
sometimes illiquid investment strategies, increasing return potential as well as risk and management costs.
These dynamics have highlighted the critical importance of robust governance frameworks, disciplined
fiduciary oversight, and transparent reporting to support informed decision-making by trustees, policymakers,
and stakeholders. By prioritizing comprehensive disclosure, effective liquidity management, and adherence to
industry best practices, public DB plan sponsors can strengthen accountability, mitigate governance and
investment risks, and safeguard the ability of pension systems to fulfill their commitments to workers, retirees,

and the broader public. Ultimately, sustaining the health of public pensions requires a balanced approach that
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integrates historical lessons with proactive governance, strategic investment planning, and ongoing stakeholder

engagement.

Conclusions

The historical arc of US public DB plans reveals a system shaped by economic cycles, demographic
shifts, policy reforms, and capital markets innovation. Over time, declining interest rates, rising liabilities, and
episodic market disruptions placed sustained pressure on funded status and contribution requirements. In
response, plan sponsors adopted progressively more diversified and complex investment strategies, particularly
through expanded allocations to private and alternative assets.

This evolution has delivered both opportunity and challenge. Alternative investments have offered the
potential for enhanced returns and diversification, but they have also introduced illiquidity, higher management
fees, and greater governance demands. As portfolios have become more sophisticated, investment risk has
increasingly translated into governance risk—requiring stronger fiduciary oversight, improved transparency,
and enhanced stakeholder communication.

At the same time, structural forces continue to shape the operating environment for public DB plans.
Mature plan demographics, negative net cash flows, and longer liability durations heighten the importance of
liquidity management and downside protection. Funding reforms and accounting changes have strengthened
discipline and transparency, yet they also increase the visibility of underfunding and contribution volatility.
Moreover, forward-looking capital markets assumptions suggest lower long-term returns across most asset
classes, complicating the pursuit of actuarial targets without accepting higher levels of risk.

In light of these dynamics, the future resilience and viability of public DB plans will be driven by a
focus on the following issues:

1. Strengthen Integration Across Funding, Benefit, and Investment Policies.

Investment policy cannot operate in isolation. Sponsors should ensure that asset-allocation decisions are
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aligned with funding discipline, amortization structures, and benefit design changes. Coordinated policy
review can reduce unintended risk-taking and improve long-term sustainability.

2. Formalize Liquidity Risk Management.
Given negative net cash flows and increased allocations to illiquid assets, liquidity modeling and stress
testing should be embedded within strategic asset-allocation studies. Plans experiencing material annual
net outflows relative to assets should carefully evaluate the appropriate scale of illiquid commitments.

3. Enhance Transparency and Cost Reporting.
Comprehensive disclosure of both gross and net investment performance, including full reporting of
private markets fees and carried interest, can strengthen stakeholder trust and improve oversight. Public
accessibility of investment policy statements further reinforces accountability.

4. Invest in Governance Capacity and Education.
As portfolio complexity increases, fiduciaries should prioritize trustee education, risk monitoring
frameworks, and clear documentation of decision processes. Larger systems may leverage internal scale,
while smaller plans should evaluate outsourcing structures that match their governance capacity.

5. Emphasize Resilience Over Incremental Return Enhancement.
Future portfolio effectiveness may depend less on expanding alternative allocations and more on
disciplined implementation, downside risk awareness, and scenario-based stress testing across multiple

macroeconomic regimes.

Ultimately, the long-term viability of public DB systems depends on robust governance frameworks that
integrate funding discipline, prudent investment strategy, effective liquidity management, and transparent
communication. By aligning these elements thoughtfully, public plan sponsors can better navigate uncertainty

while safeguarding their ability to meet pension commitments to current and future beneficiaries.
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Figures

Figure 1: Public DB Plan Asset Allocation
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Figure 1: Public DB Plan Equity Allocations vs. Global Equity Market
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Figure 2: Rolling 40-Quarter Correlation of MSCI EAFE Relative to the Russell 3000
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Figure 4: Bloomberg Aggregate Index - Starting Yield vs. Forward Return
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Figure 5: 10-Year U.S. Treasury Yield vs. Callan Fixed Income Assumptions
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Figure 6: Distribution of Public Plans’ Assumed Rates of Return
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Figure 7: Distribution of Public Plans’ Funded Status
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Figure 8: Distribution of Public Plan Private Equity Target Allocations
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Figure 9: Distribution of Public Plan Real Estate Target Allocations
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Figure 10: Public Plan Asset-Weighted Average Private Credit Allocation
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Figure 11: Change in Public Plan Contributions
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Figure 12: Net Cash Flow Decomposition
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Figure 13: Callan Public DB Database Average Asset Allocation
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Figure 14: Callan 10-Year Capital Markets Assumptions Over Time
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Figure 15: Actual Contributions Received as a Percent of Actuarially Required Contributions
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Sources: Center for Retirement Research at Boston College, National Association of State Retirement Administrators (NASRA), Public Plans Database
Sample Size: 142 public pension plans in the United States.



Figure 16: Actual Contributions Received as a Percent of Actuarially Required Contributions, Broken Down by Plan
Size
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Figure 17: Average Liability Discount Rate and Actuarially Required Contributions by Plan
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Figure 18: Pension Liability Dynamics — Present Value Growth and Discount Rate Trends
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Figure 19: Average Funded Status: U.S. Public Pension Funds
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Sources: Center for Retirement Research at Boston College, National Association of State Retirement Administrators (NASRA), Public Plans Database
Sample Size: 167 public pension plans in the United States.
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Figure 20: Growth in Alternative Asset Classes and Investment Management Fees (2001 to 2024)

e Private Equity Other Alternatives === Real Estate = = = Average IM Fees
(Includes Performance Fees)

14% 0.7%
12% 0.6%
10% 0.5%
8% 0.4%
6% 0.3%
4% 0.2%
2% 0.1%
0% 0.0%

oI N M TN O N0 OO A N®MTE N ONOOOO dN®m <

O O O O O 0 0 O O ddddoddddoddddodddNN N N

© O OO0 00 OO0 O 00 0O 00 0 OO0 0 OO0 O O O O

LSV S VA VA <N A SV A SV VA SV S VI VA s VAR VAN SR SU A SV VAN VAR SV SV VIR SV A VA VI oY

Sources: Center for Retirement Research at Boston College, National Association of State Retirement Administrators (NASRA), Public Plans Database
Sample Size: 173 public pension plans in the United States



	WP Cover Page - Callahan.pdf
	Callahan WP.pdf
	Callahan WP Figures.pdf



