
The Challenge 

Sponsors of cash balance pension plans seeking 
to reduce funded status volatility over time may 
need to look beyond traditional liability hedging 
solutions to achieve their goals. This paper pro-
vides plan sponsors with a background on cash 
balance plans and how their characteristics may 
impact asset allocation strategy. We discuss how 
a cash balance plan’s interest crediting rate may 
impact liability hedging with fixed income. We 
also outline our best ideas for investing return 
seeking assets within cash balance plans.   

Background  

Over the past decade, the corporate defined ben-
efit landscape has undergone a significant shift in 
investment philosophy. Many traditional plans 
have revised their approach to pension asset in-
vesting following the Pension Protection Act and 
amid increasing volatility in funded status. The 
primary goal has shifted from meeting return ob-
jectives to managing funded status volatility. For 
example, in NEPC’s 2015 Defined Benefit Plan 
Trends Survey, over 70% of respondents indicat-
ed that they were currently using or considering 
liability driven investments (LDI) in their plan 
(http://www.nepc.com/research/173-
nepcs_2015_defined_benefit_plan_trends_survey_we
binar).  Concurrently, many plan sponsors have 
moved to freeze or close pension plans. In addi-
tion, many sponsors converted from a traditional 
Defined Benefit (DB) plan (with an annuity benefit 
based on final average earnings and years of ser-
vice) to a Cash Balance Plan (CBP).  

Around since the mid-1980s, CBPs are a hybrid 
between defined contribution and traditional de-
fined benefit plans. Participants are provided a 
service credit each year into their individual ac-
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count balance, and an interest credit on the accu-
mulated balance. While an annuity benefit must 
be available, most employees opt for the accumu-
lated lump sum benefit on termination or retire-
ment. Unlike a defined contribution plan, there 
are no actual individual accounts, and the plan 
sponsor maintains control of the investments 
while reporting the obligation on its financial 
statements.  Conversions from traditional DB 
plans to CBPs were expected to reduce long-
term costs and volatility of funded status and con-
tributions.  However, costs for all defined benefit 
plans have been increasing due to mortality table 
adjustments and increased Pension Benefit Guar-
anty Corporation (PBGC) premiums. Thus, many 
CBP sponsors are expected to have a similar ap-

Exhibit 1: Corporate Defined Benefit Plans: CBP vs. Traditional 

Source: NEPC Corporate Pension Team 

Corporate Defined Benefit Plans:  Cash Balance vs. Traditional 

  Cash Balance Traditional 

ERISA Governance Yes Yes 

Minimum funding requirements Yes Yes 

Penalties for underfunding Yes Yes 

Income statement impact (expense) Yes Yes 

Balance sheet impact (funded status) Yes Yes 

Volatility impact on financials Yes Yes 

Long-term Cost to Employer Expected to be lower Higher 

Benefit accruals 

Based on formula 
established by the 

employer.   
 

Account balances 
tracked separately for 
each participant with 
increases based on 
salary and specified 

interest credits.   

Based on formula 
established by the 

employer. 
 

Annuity based on 
years of service 
and/or salary. 

Duration 

Generally lower than 
traditional DB - 

benefits typically 
offered as lump sums.  
Interest crediting rate 

may also reduce 
duration. 

Generally higher than 
CBP. 

Ability to effectively hedge liability 

Yes, although may be 
more difficult 

depending on interest 
crediting rate. 

Yes, generally. 

Ability to transfer risk to insurance 
companies 

Yes, although may be 
more costly depending 

on plan complexity 
Yes 
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change over time. In the event that a significant 
portion of the liability will continue to be based 
on the traditional benefit formula, a more conven-
tional hedging approach may be appropriate. 

(iii) Interest-crediting rate: Interest-crediting 
rates are defined by the plan and can be tied to 
various interest rates. A crediting formula based 
on Treasury rates is the most common although 
several variations exist, including a CPI base, flat 
rates and interest rate caps and floors. The inter-
est-crediting rate formula should be assessed to 
determine the degree of interest rate sensitivity 
of the plan and where it may be focused along the 
yield curve. In some cases, the duration of the 
interest-crediting rate and the duration of the 
discount rate may partially offset each other. 

(iv) Interest-crediting rate assumption: To cal-
culate a liability, an assumption for future interest
-crediting rates is made by the plan’s actuary. In-
terest-crediting rate assumptions are based on 
long-term forecasts and tend to be more fixed in 
nature; they do not change from year to year like 
a discount rate typically does. Therefore, the cor-
responding liability acts similarly to a traditional 
plan, with a more stable interest-crediting rate 
projecting benefits in the numerator, and a 
marked-to-market rate discounting them back in 
the denominator. In this case, there is actually 

petite for de-risking and risk transfers as tradition-
al DB sponsors. This creates the challenge of how 
to effectively invest assets for CBPs. 

Exhibit 1 compares corporate cash balance plans 
to traditional pensions. 

Given the bond-like qualities of traditional DB 
liabilities, interest rates are typically the biggest 
driver of funded status risk in these types of 
plans. As outlined in our research on LDI, liability 
duration is a key input for NEPC in assisting cli-
ents in building a liability-driven allocation strate-
gy. However, duration is only one part of the big-
ger picture, which includes, for instance, funded 
status, unique liability characteristics and goals of 
the plan sponsor.  

These features of CBPs potentially render stand-
ard estimates of liability duration and common 
hedging approaches less meaningful. At NEPC, 
we tailor our proposed solutions based on each 
client’s unique goals and plan characteristics, 
while carefully determining the asset allocation 
strategy implications of a client’s CBP. 

Below, we discuss the key drivers of interest 
rate risk in CBPs and implications for asset 
liability management. Using some basic assump-
tions and a simple de-risking allocation, we show 
how an increase in interest rates can impact a 
CBP differently than a traditional DB 
plan. 

(i) Lump sum features: Assuming no 
other unique characteristics, the lump 
sum feature of CPBs can lead to lower 
duration than traditional plans that 
assume participants elect an annuity. 
Sponsors should endeavor to assess 
how the lump sum option relative to 
the annuity option and plan status im-
pacts duration. Finally, since annuities 
by regulation must be the “most valua-
ble benefit,” the sponsor faces inter-
est rate risk right up until the lump 
sum is paid. 

(ii) Legacy issues: Many CBPs were 
converted from traditional DB plans. A 
deeper dive into the various types of 
participant benefits may be required 
to understand how much of the over-
all plan liability relates to the cash bal-
ance formula compared to the tradi-
tional formula, and how this mix may 
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Exhibit 2: Interest Rate Change Impact on CBP vs. Traditional Plan 

Source: NEPC Corporate DB Team 
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risk-free rate under this crediting rate. 

Summary of crediting rate formulas and inter-
est rate sensitivity  

Exhibit 3 summarizes the key sensitivity and hedg-
ing implications of various crediting rate formulas. 

As shown in the table, the type of crediting rate 
impacts the liability hedging approach.  While 
there is still a lag effect with mark-to-market cred-
iting rates, the implication is that a more nuanced 
approach to hedging may be required relative to a 
traditional DB plan.  

In addition to the above types of crediting rate, 
sponsors may elect to the use the actual plan re-
turn. In the event actual returns are negative, par-
ticipants are still entitled, at a minimum, to re-
ceive the sum of all contributions to their account. 
This provides a floor for the participant and shifts 
risk back to the sponsor. Sponsors using the actu-
al return approach may also create sub-asset allo-
cation strategies within their plan, which allows 
them to customize the strategy to the unique 
characteristics of each population. Once again, 
sponsors bear the risk of losses in this scenario if 
actual returns fall short of objectives. 

NEPC’s Approach 

The example crediting rate in Exhibit 2 assumed 
no change in growth assets, which are typically 
highly correlated to credit assets.   Widening 
credit spreads would help reduce the liability, but 
this may coincide with a difficult period for growth 

assets—likely a signifi-
cant portion of assets—
especially at the earli-
er stages of de-risking. 
Sponsors should care-
fully assess how close-
ly correlated the port-
folio’s growth assets 
are to credit spreads 
as potential benefits of 
liability reduction 
could be offset by as-
set declines.  Referring 
to the crediting rate in 
the above example, 

Treasuries would lose some of their benefit as 
portfolio diversifiers to offset credit risk. NEPC 
believes that incorporating an allocation to abso-
lute return-oriented strategies makes sense in 
CBPs. Absolute return strategies are generally 

very little rate offset between the crediting rate 
assumption and the discount rate, unless the two 
assumptions are changed in tandem. 

Therefore, changes in the actual interest-crediting 
rate from year to year have a small effect on a 
plan’s liabilities, with deviations from the ex-
pected liability growth tracked as a gain or loss 
item. However, changes in the assumption of fu-
ture interest-crediting rates can have a significant 
impact on liabilities, potentially leading to hedging 
mismatches.  

Exhibit 2 outlines an example, assuming the inter-
est-crediting rate is tied to the 30-year Treasury 
rate. We compare the impact of a 1% increase in 
the 30-year Treasury rate on the funded status of 
a cash balance plan and a traditional defined ben-
efit plan. To demonstrate the potential hedging 
mismatch issues in CBPs with traditional LDI ap-
proaches, we assume a simple allocation of 70% 
to diversified growth assets and 30% to long 
Treasuries. 

The example in Exhibit 2 shows that a 1% increase 
in the 30-year Treasury has little impact on the 
liability in the CBP. This is due to the offsetting 
impact of projecting the liabilities at the 30-year 
Treasury rate and discounting them back at a cor-
porate bond yield that is influenced by the same 
Treasury rate. While sponsors in traditional DB 
plans would welcome a 1% increase in rates, a 
CBP asset allocation that included only long 
Treasuries for the hedging allocation would actu-
ally experience a decrease in funded status.  

A key assumption in this analysis is no change in 
credit spreads. Relaxing that assumption shows 
that funded status would be more sensitive to 
changes in the credit spread than changes in the 
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Crediting Rate
Interest Rate 

Sensitivity
Credit Spread 

Sensitivity
Hedging 

Implications
Interest Rate 

Sensitivity
Credit Spread 

Sensitivity
Hedging 

Implications

30-year Treasury Rate Low
Similar to 

traditional DB
Credit spread 

focus

Shorter-dated Treasury Rates
Based on 

changes in shape 
of the curve

Similar to 
traditional DB

Credit spread plus 
custom Treasury

Treasury Rate with a Floor
Based on key 
rate duration

Similar to 
traditional DB

Dynamic, custom 
Treasury and 
credit spread

CPI

Low to the extent 
rise in CPI is 

offset by rising 
discount rate

Similar to 
traditional DB

Credit spread 
focus

CPI + absolute return (e.g. 3%)

Low to the extent 
rise in CPI is 

offset by rising 
discount rate

Similar to 
traditional DB

Credit spread 
focus

Mark to market Fixed (long-term assumption)

Similar to traditional DB.  Hedging based on key plan criteria 
(plan status, duration).  Key risk is change in asumption.  

Traditional hedging plus dynamic, total return seeking portfolio 
to keep pace with potential changes in assumptions.

Exhibit 3: Interest Crediting Rate Types 

Source: NEPC Corporate DB Team 
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Conclusion  

While duration management in CBPs is still re-
quired to reduce interest rate risk, the allocation 
will need to be targeted or adjusted to ensure it is 
properly aligned with the liability and underlying 
interest crediting rate. We recommend that spon-
sors interested in de-risking CBPs carefully assess 
the implications of their plan’s unique characteris-
tics on asset allocation strategy. Please contact 
your NEPC consultant if you would like to learn 
more on this subject.  

 

Disclaimers and Disclosures 

 Past performance is no guarantee of future 
results. 

 The information in this report has been ob-
tained from sources NEPC believes to be reli-
able. While NEPC has exercised reasonable 
professional care in preparing this report, we 
cannot guarantee the accuracy of all source 
information contained within. 

 The opinions presented herein represent the 
good faith views of NEPC as of the date of 
this report and are subject to change at any 
time.  

 This report contains summary information 
regarding the investment management ap-
proaches described herein but is not a com-
plete description of the investment objec-
tives, portfolio management and research that 
supports these approaches. This analysis does 
not constitute a recommendation to imple-
ment any of the aforementioned  

less sensitive to market direction and are better 
at preserving capital in down markets, which helps 
diversify equity and credit risk. Absolute return 
strategies can be accessed directly or indirectly 
through hedge funds, fund of funds or liquid 
hedge fund alternatives. NEPC also believes flexi-
ble strategies, for instance, global macro and glob-
al asset allocation, can also play a role in portfoli-
os, as outlined in NEPC’s white paper “Investing 
in Volatile Times: A Dynamic Approach to Asset 
Allocation,” which can be accessed on our web-
site here:  
http://www.nepc.com/research/89-
investing_in_volatile_times_a_dynamic_approach_to_asset.   
The ability of these strategies to diversify and re-
duce risk makes them potentially attractive to 
consider in CBPs.   

End Game Considerations for CBPs 

Interest among plan sponsors in a hibernation ap-
proach or an eventual exit of the pension plan via 
a risk transfer to an insurance company was also 
reflected in NEPC’s 2015 annual survey of corpo-
rate trends. NEPC has assisted several clients in 
managing asset allocation through de-risking 
transactions, including lump sum offerings and 
partial and total plan termination. Traditional DB 
plans are relatively more straightforward from an 
insurer’s perspective and sponsors can create a 
customized asset portfolio to effectively hedge 
liability in either a hibernation or risk transfer sce-
nario. However, careful consideration should be 
given by CBPs to investigate insurer appetite to 
take on these plans’ liabilities given their unique 
characteristics. In general, a plan with a higher 
level of complexity and risks that are less well-
defined could lead to higher termination costs for 
the employer. The insurer will look to price in 
higher risks accordingly. The challenges with 
CBPs from the viewpoint of an insurer are the 
amount and timing of lump sums and the interest 
crediting rate. The interest crediting rate will be 
frozen prior to plan termination and is typically 
set as an average of the last five years. While this 
amount is defined to the insurer, the ability to 
consistently hedge is less certain.  
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