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Introduction

Fiscal year 2022 was a difficult one for state and local
pension plans, with the decline in the stock market
erasing much of the gains from 2021. And, recent
media reports by Pensions and Investments, the Wall
Street Journal, and others have suggested that alterna-
tive investments are one reason why reported returns
don’t look worse.! But focusing on the short-term
impact of specific asset classes ignores the fact that
public pensions are long-term investors. The key
question is: have alternatives helped or hurt pension
funds’ long-term investment performance?

The discussion proceeds as follows. The first
section reports the long-term performance of public
plans since 2001 — including the poor results of 2022.
The second section documents public plans’ increas-
ing reliance on alternative investments since 2001.
The third section examines how the shift towards
more alternatives has affected the overall investment
performance of public plans. The final section con-
cludes that the performance of pension funds since
2001 has fallen short of actuarial expectations and that
the increasing reliance on alternatives certainly has
not helped, although it may have dampened reported
volatility.

Update on Public Pension
Investment Returns

In FY 2021, all state and local plans exceeded their
actuarially assumed return, with an average return of
about 27 percent compared to the average assumed re-
turn of about 7 percent.? However, during FY 2022 the
financial markets dropped substantially — with public
pensions averaging a negative return of 5.5 percent
(see Figure 1 on the next page).’ The dramatic whip-
saw in fortunes exemplifies how short-term returns
can be problematic for gauging whether pension fund
investment performance is adequate. In fact, review-
ing performance since 2001 shows that the returns in
2021 and 2022 — while dramatic — continue a historical
pattern in which returns come in above the average
assumed return about as often as they fall below.
Given the pattern of annual returns above and
below expectations since 2001, one might think that
performance over the period has roughly met expecta-
tions. However, the year-by-year data do not provide
an accurate picture of plans’ long-term performance.
Calculating the annualized return (i.e., the geometric
return) from 2001-2022, public plans have averaged
only 5.9 percent over the last 22 years.* And, while

* Jean-Pierre Aubry is associate director of state and local research at the Center for Retirement Research at Boston College.
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F1GURE 1. AVERAGE NET-OF-FEE INVESTMENT RETURNS
FOR STATE AND LocAaL P1aNs, FY 2001-2022
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Note: Annual returns are for Public Plans Database (PPD)
plans that report their fiscal year performance as of June 30.
Sources: Author’s calculations from Public Plans Database
(PPD) (2001-2021) and recent financial reports for public
plans (2022).

virtually all plans have fallen short of their expecta-
tions, some have fared much worse than others.?
Plans in the top quartile of investment returns earned
6.8 percent on average, while plans in the bottom
quartile earned only 5.1 percent (see Figure 2).

FIGURE 2. AVERAGE ANNUALIZED NET-OF-FEE
INVESTMENT RETURNS FOR STATE AND LocAL PLANS,
FY 2001-2022, BY QUARTILE
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Sources: Author’s calculations from PPD (2001-2021) and
recent financial reports for public plans (2022).

The Role of Alternative
Investments

One of the most significant shifts in public pension
investment policy over the past two decades has been
the expansion into alternative investments — namely,
private equity, hedge funds, real estate, and commodi-
ties.® For public pension funds, the aggregate alloca-
tion to alternatives first began to rise in 2005 (see
Figure 3). Almost by definition, the precipitous drop
in equity values compared to other assets in 2008 and
2009 led to further increases in the shares held in all
other asset classes. As the stock market recovered,
however, the allocation to traditional equity remained
depressed, suggesting that plans were making delib-
erate shifts towards alternative investments. Overall,
state and local plans have increased their holdings
from 9 percent in 2001 to 34 percent in 2022.

FIGURE 3. INVESTMENT ALLOCATION FOR STATE AND
Locar P1aNs, 2001-2022
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Sources: Author’s calculations from PPD (2001-2021) and
recent financial reports for public plans (2022).

Aggregate allocations, however, hide some sig-
nificant variation among plans, so Figure 4 (on the
next page) shows both how holdings have increased
from 2001 to 2022, and how they vary among plans
in each year. In 2001, the maximum share held in
alternatives by any plan was under 30 percent and
almost three-fifths of plans held less than 10 percent.
By 2022, the maximum held was over 50 percent and
only 5 percent of plans held less than 10 percent.



Issue in Brief

FIGURE 4. DISTRIBUTION OF STATE AND LOCAL
P1ANS BY PERCENTAGE OF PORTFOLIO INVESTED IN
ALTERNATIVES, 2001, 2010, AND 2022
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Sources: Author’s calculations from PPD (2001-2021) and
recent financial reports for public plans (2022).

Not only have alternatives become a much larger
share of public plans’ portfolios, but their composi-
tion has also changed. As shown in Figure 5, between
2001 and 2022, the portion of alternative investments
allocated to real estate has dropped sharply, while allo-
cations to hedge funds and commodities have grown.

FIGURE 5. DISTRIBUTION OF ALTERNATIVE
INVESTMENTS IN STATE AND LOCAL PLANS BY ASSET
C1ass, 2001, 2010, AND 2022
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Sources: Author’s calculations from PPD (2001-2021) and
recent financial reports for public plans (2022).

How Has the Shift to
Alternatives Affected
Investment Performance?

It is natural to wonder whether the shift toward alter-
natives has helped or hurt pension fund investment
performance. However, studying the impact of alter-
natives is complicated by the fact that the reported fair
value for many alternative investments is based on
expert appraisals that may differ meaningfully from
the true market value (e.g., the difference between
the appraised value of a property for the purposes of
a bank loan and the value of the property at sale). Ad-
ditionally, pension plans often report performance for
privately-held alternatives — such as private real estate
and private equity — with a quarter lag.” As a result,
the yearly performance reported for many pension
plans often contains imprecise and outdated valua-
tions of alternatives.

Focusing on long-term performance helps
mitigate some of these issues. First, longer periods
increased the probability that an asset will be sold
within the assessment period — once the asset is sold,
the total investment gain is realized and any errors in
prior valuations are moot. Second, for those assets
which are not sold, the impact of lagged reporting
tends to net out when combining annual reported
returns to estimate long-term performance — to the
extent that lagged valuations overstate yearly perfor-
mance during market declines, they also understate
the performance during the subsequent market
rebounds.

Returns for Alternatives Relative to
Traditional Equities

The investigation into alternatives and investment
returns begins by documenting the returns for broad
indices of alternatives and traditional equities before,
during, and after the global financial crisis (see Table
1 on the next page). These data need to be interpreted
cautiously for a number of reasons. First, private
equity and real estate returns are shown before fees,
while hedge fund and commodity returns are after
fees. Second, the data for private equity and hedge
funds are supplied on a voluntary basis, and strong
performers have a greater incentive to report than
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those who perform poorly. Third, failed funds are
removed from indices, resulting in consistent over-
weighting toward the better performers (survivorship
bias). Finally, when a private equity firm or hedge
fund provides data to an index, it can report as much
(or as little) of its historical performance as it wants,
so that strong performers would have an incentive

to provide more data compared to weak performers
(backfill bias). As a result, these benchmarks tend to
overstate the actual returns that are earned.®

TABLE 1. RETURNS FROM ALTERNATIVE ASSET CLASSES
AND TRADITIONAL EQUITIES, 2001-2022

Asset class 2001-2007 2008-2009 2010-2016 2017-2022

Private equity

o, - ° 9 9

(before fees) 16.8% 13.0% 2o e
Hedge funds 36 44 4.6 5.6
(after fees)
Real estate

17. 31.2 19. 4
(before fees) 7.6 ’ >3 ’
Commodities 125 41 2.6 -11.3
(after fees)
Trat?htlonal 5.0% 21.7% 12.7% 9.9%
equity

Sources: Author’s calculations based on Refinitiv Private Eq-
uity Buyout Index, Hedge Fund Research Institute (HFRI)
Fund Weighted Index, Dow Jones U.S. Real Estate Total
Return Index, S&P GSCI Index, and Russell 3000 Total
Return Index.

Even with these limitations, it is fair to conclude
that alternative investments had robust returns
between 2001 and 2007 — substantially outpacing tra-
ditional equities. And, other than real estate (which
was a core component of the 2008-2009 financial col-
lapse in the U.S.), alternatives lost substantially less
than traditional equities during the financial crisis.
This performance, combined with a desire to diver-
sify away from poorly performing stocks and lower
yielding bonds, may have led state and local plans to
increase their interest in alternatives coming out of
the crisis. However, since the crisis, the performance
of alternatives has been more mixed, with private
equity and real estate rebounding somewhat, while
hedge funds and commodities continue to provide
lower returns.

The Impact of Alternatives on Long-Term
Returns

To test the relationship between pension funds’ al-
locations to alternatives and their overall portfolio per-
formance, the brief uses regression analysis to study
three periods: 2001 to 2009 (before and during

the global financial crisis), 2010 to 2022 (post-crisis),
and 2001 to 2022 (pre- and post-crisis).

The first regression relates the annualized portfo-
lio return (i.e., the geometric return) over each period
to the average allocation to alternatives over that same
period. To assess the performance of alternatives rela-
tive to traditional equities, the regression controls for
the allocation to fixed income and cash. Because plan
size and investment expertise could also be important,
the regression controls for the size of the assets at the
beginning of the period and whether the pension plan
has a separate investment council. Finally, to com-
pare plans with the same reporting date, we control
for the fiscal year end used by each plan.’ The results
show that, relative to traditional equities, holding
10 percent more of the plan’s portfolio in alternatives
is associated with a 66-basis-point increase in the port-
folio return from 2001 to 2009 and a 33-basis-point
decrease in the return from 2010-2022 (see Figure 6).

FIGURE 6. ESTIMATED EFFECT OF A 10-PERCENT
INCREASE IN AVERAGE ALLOCATIONS TO ALTERNATIVES
ON AFTER-FEE RETURNS, IN BAsis PoINTs, 2001-2009,

2010-2022, AND 2001-2022
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Note: Solid bars are statistically significant. Each regression
also includes variables to control for size, having an invest-
ment council, allocation to fixed income, and the reporting
date.

Sources: Author’s calculations from PPD (2001-2021) and
recent financial reports for public plans (2022).
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Given the opposing results before and after the global
financial crisis, it is perhaps unsurprising that the
allocation to alternatives had no statistically signifi-
cant impact on returns when looking over the whole
period from 2001 to 2022. (See full results in Appen-
dix Table A1.)

One problem with the above equation is that it
treats alternatives as a single asset class — which they
clearly are not. Therefore, the second equation relates
the annualized portfolio return to holdings in each
of the four major alternative asset classes, plus the
controls described above. The results show that, from
2001 to 2009, all but hedge funds helped returns rela-
tive to equities (see Figure 7)."° This finding is consis-
tent with Table 1 and the effect for total alternatives in
Figure 6. From 2010 to 2022, both hedge funds and
commodities performed less well than equities. This
pattern is again consistent with Table 1 and helped
to drive the negative effect for total alternatives in
Figure 6. The other interesting result is that the ef-
fects of private equity and real estate are not statisti-
cally significant over this period, suggesting that — at
least since 2010 — some plans could have done just as
well by investing in traditional equities. Finally, over
the whole period, only hedge funds had a statistically
significant impact, and it was negative.

F1GURE 7. ESTIMATED EFFECT OF A 10-PERCENT
INCREASE IN AVERAGE ALLOCATIONS ON AFTER-FEE
RETURNS, 1N Basis PoinNts, 2001-2009, 2010-2022, AND
2001-2022
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Note: Solid bars are statistically significant. Each regression
also includes variables to control for size, having an invest-
ment council, allocation to fixed income, and the reporting
date.

Sources: Author’s calculations from PPD (2001-2021) and
recent financial reports for public plans (2022).

The Impact of Alternatives on the
Volatility of Returns

Pension funds care about more than investment
returns over the long-run; a number of public plans
cited reduced volatility as a rationale for investing in
alternatives." Hence, the third regression relates hold-
ings in alternatives to the volatility (i.e., the standard
deviation) in reported annual pension fund returns.
The results show that plans with greater overall alloca-
tions to alternatives have experienced lower volatility
in their annual returns since 2010 and over the whole
period since 2001 (see Figure 8).1? However, alterna-
tives did not seem to have any effect on the volatility of
reported annual returns during the pre-crisis period.

F1GURE 8. ESTIMATED EFFECT OF A 10-PERCENT
INCREASE IN AVERAGE ALLOCATIONS TO ALTERNATIVES
ON VOLATILITY, IN Basis PoiNTs, 2001-2009, 2010-
2022, AND 2001-2022
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Note: Solid bars are statistically significant. Each regression
also includes variables to control for size, having an invest-
ment council, allocation to fixed income, and the reporting
date.

Sources: Author’s calculations from PPD (2001-2021) and
recent financial reports for public plans (2022).

Finally, the fourth regression investigates the
impact that specific alternative asset classes have had
on portfolio volatility and suggests that real estate
and commodities drove much of the overall effect
observed over the post-crisis period. For the whole
period, the regression suggests that each asset class
contributed to a reduction in volatility — but that it is
difficult to tease out the effect of one asset class from
another (see Figure 9 on next page).”
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F1GURE 9. ESTIMATED EFFECT OF A 10-PERCENT
INCREASE IN AVERAGE ALLOCATIONS ON VOLATILITY, IN
Basis PoinTs, 2001-2009, 2010-2022, AND 2001-2022
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Note: Solid bars are statistically significant. Each regression
also includes variables to control for size, having an invest-
ment council, allocation to fixed income, and the reporting
date.

Sources: Author’s calculations from PPD (2001-2021) and
recent financial reports for public plans (2022).

Overall, the analysis suggests that greater alloca-
tion to alternatives helped pension fund returns prior
to the global financial crisis, but has harmed them
since — with no significant impact when looking over
both the pre- and post-crisis periods. Additionally, the
reported data from pension funds suggest that greater
holdings of alternatives has been associated with
lower volatility in annual returns. Unfortunately, it
is difficult to know how much of the reduction in the
volatility is real rather than the product of lagged and
imprecise valuations for some alternative assets."

Conclusion

Fiscal year 2022 was difficult for the investment
performance of state and local pension plans, erasing
much of the gains from 2021. Some have suggested
that the losses would have been much greater if not
for alternatives. To understand the role of alterna-
tives, this brief assesses plans’ long-term investment
performance — including losses in 2022. The analy-
sis concludes that the investment performance of
pension funds since 2001 has been below actuarial
expectations and that plans’ increasing reliance on
alternative investments has not helped — although it
may have dampened volatility.
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Endnotes

1 See Gillers (2022), Gillers and Rabouin (2022), and
Jacobius (2022).

2 The analyses in this brief are based on the Public
Plans Database (PPD), which consists of roughly 220
major public pension plans (118 state and 100 local)
that represent over 95 percent of total U.S. state and
local pension assets and membership. In the PPD,
roughly 75 percent of plans — representing 70 percent
of the PPD assets — report fiscal year performance as
of June 30, 25 percent of plans report as of December
31, and the remaining plans report as of the last day
in either August, September, March, or April. The
26.7-percent return for FY 2021 reflects the 1-year
return for plans that report fiscal year performance
as of June 30. The FY 2021 performance for all PPD
plans was 24.1 percent.

3 The CRR obtained quarterly investment reports as
of June 30, 2022 for about 170 PPD plans. Of these
plans, about 110 report fiscal year performance as of
June 30. The negative 5.5-percent return reflects the
1-year return as of June 30 for these 110 plans. The
1-year return as of June 30 for all 170 plans was nega-
tive 7.1 percent.

4 Of course, the annualized return varies depending
on the time period being assessed. Based on the PPD,
the average annualized net-of-fee return over the last
10 and 15 years was 7.8 percent and 5.8 percent,
respectively. And, based on the U.S. Census Bureau,
the aggregate annualized net-of-fee return over the
last 30 years was 8.6 percent (U.S. Census of
Governments, 2022).

5 Although plans have incrementally reduced their
actuarially assumed return from about 8 percent in
2001 to about 7 percent in 2022, their cumulative
realized returns over this period have fallen well short
of actuarial expectations. Importantly, the decline in
the assumed return has been mostly due to lower
inflation and low interest rates. To offset this decline,
plans have shifted away from fixed income and into
riskier asset classes. By shifting into riskier assets,
most plans have actually increased their real return
assumption (that is, the expected return net of infla-
tion). For an analysis of these trends, see Aubry,
Munnell, and Wandrei (2019).

6 The definition of alternative investments is some-
what fluid. For that reason, we define them by what
they are not: they are not traditional stocks, bonds,
and cash — held directly or in mutual funds. All other
investments are classified as “alternatives.” For a
broader discussion on alternative investments by pub-
lic pensions, see Aubry, Chen, and Munnell (2017).

7 Out of 160 PPD plans reviewed, 130 reported the
performance of private assets with a quarter lag.

8 These biases can have a large effect. Ibbotson,
Chen, and Zhu (2011) found that accounting for
survivorship and backfill bias in the average return
for hedge funds reduced the return from 14.9 percent
to 7.7 percent over the period 1995-2009. Of course,
since these data represent averages, some individual
funds may have had much better (or worse) returns.
For a detailed overview of the different types of biases,
see [lmanen (2012).

9 Specifically, the regression includes a flag for wheth-
er the plan is in the lowest asset quartile in the begin-
ning of the period and flags for whether the plan’s
most common fiscal year end date over the period is
either June 30, December 31, or some other date.

10 See full results in Appendix Table A2.

11 Sixty-two plans provided an explicit rationale in
their Comprehensive Annual Financial Report for
their movement into alternatives as they began to
make the shift. The vast majority cited a desire for
increased diversification, while eight plans mentioned
lower equity exposure and nine mentioned volatility.
Only one explicitly cited maximizing returns.

12 See full results in Appendix Table A3.
13 See full results in Appendix Table A4.

14 Proponents of alternative investments often argue
that the returns on many alternatives are uncorre-
lated with those in the stock market, so they can add
diversification to a portfolio and help mitigate volatil-
ity — see Aberdeen Asset Management (2017). How-
ever, accounting delays and/or infrequent pricing can
understate alternatives’ correlation with other asset
classes in the portfolio — such as traditional equities —
and, thus, overstate the power that alternatives have to
reduce portfolio volatility.
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TABLE A1l. ESTIMATED EFFECT OF AVERAGE ALLOCATIONS

TO ALTERNATIVES ON AFTER-FEE RETURNS, 2001-2009,

2010-2022, AND 2001-2022

TABLE A2. ESTIMATED EFFECT OF AVERAGE ALLOCATIONS
ON AFrTER-FEE RETURNS, 2001-2009, 2010-2022, AND
2001-2022

1)

(2)

G)

1) (2) G)

2001-2009  2010-2022  2001-2022 2001-2009  2010-2022  2001-2022
Avg. allocation to 0.066*** -0.0333*** -0.00571 Avg. allocation to 0.0399* 0.022 0.00868
alternatives (0.0110)  (0.0076)  (0.0083) private equity (0.0181)  (0.0145)  (0.0144)
Avg. allocation to 0.0642%** -0.0772%** -0.00929 Avg. allocation to 0.015 -0.0756%**  -0.0593%**
fixed-income (0.0086)  (0.0149)  (0.0109) hedge funds (0.0249)  (0.0101)  (0.0131)
Has separate -0.000558 0.00313* 0.0037%* Avg. allocation to 0.0692%** -0.0178 0.0251
investment council 5 0916)  (0.0016)  (0.0014) real estate (0.0198)  (0.0190)  (0.0190)
Lowest asset 0.00364 -0.00924%%** -0.00459* Avg. allocation to 0.167* -0.0592**  -0.0107
quartile (0.0020)  (0.0024)  (0.0020) commodities (0.0705)  (0.0182)  (0.0246)
December FYE 0.0216*** -0.0107*** 0.00429** Avg. allocation to 0.0579%** -0.0701***  -0.0035
(0.0018)  (0.0018)  (0.0016) fixed-income (0.0087)  (0.0118)  (0.0095)
Other FYE 0.00231 -0.00385 0.00092 Has separate 0.000653 0.000912 0.00243
(0.0024)  (0.0025)  (0.0022) investment council ) 0918y (0.0014)  (0.0013)
Constant -0.00743* 0.114%**  0.0624***  Lowest asset 0.00404 -0.00626**  -0.00389*
(0.0036)  (0.0109) (0.0042) quartile (0.0022)  (0.0021) (0.0018)
Observations 141 133 107 December FYE 0.0219* -0.0103*** 0.00378*
R-squared 0.68 0.429 0.137 (0.0019)  (0.0015)  (0.0015)
. Other FYE 0.00169 -0.00569**  0.000426
Notes: Standard errors in parentheses. *** p<0.001,
% p<0.01, * p<0.05. (0.0025) (0.0021) (0.0021)
Sources: Author’s calculations from PPD (2001-2021) and Constant -0.00391 0.0111%%*%  0.0605%**
recent financial reports for public plans (2022). (0.0035) (0.0040) (0.0339)
Observations 141 133 107
R-squared 0.666 0.598 0.323

Notes: Standard errors in parentheses. *** p<0.001,

** p<0.01, * p<0.05.

Sources: Author’s calculations from PPD (2001-2021) and
recent financial reports for public plans (2022).
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TABLE A3. ESTIMATED EFFECT OF AVERAGE ALLOCATIONS
TO ALTERNATIVES ON VOLATILITY, 2001-2009, 2010-2022,

AND 2001-2022

1) ) B
2001-2009  2010-2022  2001-2022
Avg. allocation to 0.0069 -0.0481%**  -0.0414%**
alternatives (0.0212)  (0.0096)  (0.0114)
Avg. allocation to -0.13%%%  .0.0899***  -0.169%**
fixed-income (0.0167)  (0.0189)  (0.0151)
Has separate 0.0032 0.00101 0.00171
investment council 5 0032 (0.0020)  (0.0019)
Lowest asset 0.00927*  0.00516 0.00322
quartile (0.0039)  (0.0031)  (0.0028)
December FYE 0.0379%** -0.00103 0.0108%#**
(0.0034)  (0.0023)  (0.0022)
Other FYE 0.0057 -0.0107*** -0.00356
(0.0046)  (0.0031)  (0.0031)
Constant 0.163%** 0.127%** 0.164%**
(0.0070)  (0.0066)  (0.0058)
Observations 141 133 107
R-squared 0.629 0.287 0.6158

Notes: Standard errors in parentheses. *** p<0.001,

** p<0.01, * p<0.05.

Sources: Author’s calculations from PPD (2001-2021) and

recent financial reports for public plans (2022).

TABLE A4. ESTIMATED EFFECT OF AVERAGE ALLOCATIONS
ON VOLATILITY, 2001-2009, 2010-2022, AND 2001-2022

1) (2) @)
2001-2009  2010-2022  2001-2022

Avg. allocation to 0.00189 -0.0355 -0.0316
private equity (0.0337)  (0.0225)  (0.0225)
Avg. allocation to -0.0297 -0.0198 -0.0353
hedge funds (0.0465)  (0.0157)  (0.0204)
Avg. allocation to 0.0548 -0.0647* -0.0113
real estate (0.0370)  (0.0295)  (0.0296)
Avg. allocation to -0.034 -0.0711* -0.0664
commodities (0.1320)  (0.0282)  (0.0384)
Avg. allocation to -0.1247*%  -0.0821***  -0.159%**
fixed-income (0.0162)  (0.0183)  (0.0148)
Has separate 0.00304 0.000443 0.000667
investment council 5 9033 (0.0022)  (0.0021)
Lowest asset 0.0099*** 0.00539 0.00399
quartile (0.0040) (0.0033) (0.0029)
December FYE 0.037%%% -0,000334 0.0106%+*
(0.0036)  (0.0024)  (0.0023)
Other FYE 0.0054 -0.0118%%% -0.00388
(0.0047)  (0.0032)  (0.0032)
Constant 0.159%%* 0.124%%* 0.159%%**
(0.0066)  (0.0061) 0.0528
Observations 141 133 107
R-squared 0.637 0.293 0.6173

Notes: Standard errors in parentheses. *** p<0.001,

** p<0.01, * p<0.05.

Sources: Author’s calculations from PPD (2001-2021) and
recent financial reports for public plans (2022).
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