
This year has been characterised by rapidly rising interest 
rates, rampant inflation and heightened volatility, with specific 
impacts for liability-driven investment (LDI) portfolios. In this 
guide, we consider what this means for defined benefit (DB) 
schemes – and outline the steps they can take to safeguard 
assets in such a market environment. 

Levels of inflation have continued to rise since the start of this 
year, reaching highs not seen for several decades. The strength 
of energy prices, a tight labour market and supply-side 
bottlenecks caused by the pandemic have been the primary 
causes of the move, which has been exacerbated by the war  
in Ukraine. 

Rising interest rates have lowered future 
liabilities while decreasing LDI portfolio 
collateral levels. Here’s how schemes can 
seek to balance this scenario. 
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To combat these inflationary pressures, central banks across 
the globe have been tightening monetary policy aggressively 
over 2022. The Bank of England has hiked rakes by a total of 
1.5% so far this year, while the US Federal Reserve has raised 
rates by 2.25%, including raises of 0.75% in each of the 
previous two meetings, its largest single hikes in decades. 
This has led yields around the world to increase rapidly, rising 
to levels not seen since 2014 in a matter of six months. At the 
same time, bond markets have become increasingly volatile 
after the calm of the previous year, with large daily moves  
in yields. 

After retracing briefly over July, yields have continued to move 
rapidly higher over August and into the start of September. 
Markets continue to be highly volatile with yields moving by  
10 to 20 basis points in a single day, moves not seen since 
March 2020.
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Figure 1. 30y real gilt yields over the past 10 years 

What has this meant for DB schemes?
For schemes, the sharp rises in interest rates will have led to a 
sharp decrease in liability values. For those schemes that are 
underhedged, this may have resulted in a funding position 
improvement as their liability values may have decreased by 
more than those of their assets. At the same time, schemes 
will have seen the level of collateral within their LDI portfolios 
decrease off the back of the rising rates. 

Looking at how our clients were positioned at the start of 2022, 
schemes for which we manage LDI portfolios held an average 
level of collateral of 3.7x optimal.1 

Following the yield rise of about 1.4% over the first seven 
months of the year, we have seen reduced levels of collateral 
within our clients’ LDI portfolios, moving them closer to their 
optimal levels of collateral. Despite many clients having topped 
up their portfolios during this period, the average level of 
collateral now stands at 2.5x optimal. 

Typically, we would expect clients to operate with a healthy 
buffer above the optimal level to avoid frequent collateral calls 
to top up their LDI portfolios. Therefore, we favour clients 
maintaining the level of collateral within their LDI portfolios at 
broadly 1.4x optimal, which is equivalent to yield headroom of 
0.5%. Clients near or below the optimal level that haven’t 
already topped up their portfolios may want to consider their 
options on where to source additional collateral in order to 
support their hedges. 

Source: LGIM as at 29 July 2022.

1. For the purposes of this note we are defining optimal collateral as the minimum comfortable level of collateral at which the portfolio can operate; should the level of 
collateral fall below this we typically ask clients to top-up their LDI portfolio. For further information on how we calculate optimal and critical collateral levels, see the 
Appendix on page 7.
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On the other side of the equation, clients with well-
collateralised portfolios may want to take this opportunity to 
review the governance procedures they have in place, to 
ensure they are well-positioned should we see a further selloff 
in markets. For these clients, deploying a liquidity ladder may 
allow additional returns to be generated while continuing to 
have funds available to meet collateral calls on the LDI 
portfolio as required.

Topping up portfolio collateral
Replenishing collateral buffers within LDI portfolios will be 
essential for schemes, in our view, to ensure their hedges can 
remain in place should rates rise further in the future. 
Insufficient collateral could potentially force schemes to 
unwind exposures, leading to a reduction in the level of liability 
hedging. This would potentially leave them exposed should 
yields subsequently retrace lower. 

Over the previous five years, as interest rates were relatively 
stable, pension schemes may have used the collateral built up 
within their LDI portfolios to fund growth allocations or to build 
credit portfolios. Now that this relationship has reversed, some 
schemes have already begun the process of reducing leverage 
within their LDI portfolios, with liquid growth assets such as 
equities being the first port of call for many to top up the level 
of collateral. 

For clients who want to avoid selling down their equities at 
current levels, one option is to replace their physical exposures 
with synthetic exposures. By synthesising their holdings, 
schemes are able to release cash and increase the collateral 
buffer in their LDI portfolio while maintaining exposure to the 
underlying asset. We believe replication of the equity exposure 
can be done efficiently via equity derivatives, including market-
cap weighted, multi-factor and ESG indices.

Figure 2. A view of our clients’ collateral levels 

Source: LGIM based on internal data. Average based on median client. 

31 December 2021 29 July 
2022

Average multiple of optimal 3.7x 2.5x

% of clients under 1.0x optimal 2% 4%

% of clients over 1.8x optimal 82% 64%

Figure 3. Synthesising equities may increase the collateral buffer

Source: LGIM. For illustrative purposes only
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Figure 4. Diversifying leverage sources can bring increased efficiency to the collateral position

Synthetic equity and LDI mandates can be managed 
holistically, with a single collateral pool used to run all 
derivative exposures. Diversification has been the staple of 
growth portfolios for years, and we believe this should similarly 
be considered from a collateral perspective. Diversifying the 
sources of leverage across multiple asset classes may help 
bring about greater stability in the collateral position, reducing 
the overall amount of collateral required to be held. The chart 
above demonstrates the potential efficiency gains from 
diversifying leverage sources.

Another option for clients looking to generate collateral could 
be by selling physical credit assets and replacing the credit 
exposure with synthetic credit accessed via credit default 
swaps (CDS). While similar to synthetic equity in that this route 
allows clients to release cash from their holdings, CDS raise 
some additional considerations. Unlike synthetic equity, which 
aims to directly replicate physical equity exposure, CDS do not 
directly match the exposure of the physical credit. Instead, they 
aim to provide exposure to credit spreads only, versus the 
interest rate and credit spread exposure of physical credit. For 
those clients who are happy to accept some risk mismatch in 
comparison with that offered by physical credit, synthetic 
credit instruments such as CDS could provide a capital-
efficient way to gain exposure to credit markets. 

We believe greater care is needed where physical credit assets 
are part of a cashflow-matching solution, however, as clients 
will also need to make sure they are able to continue to meet 
pension payments should they sell down some of it. Interest-
rate sensitivity also needs to be carefully considered. A 
significant potential advantage of integrating a physical credit 

and CDS mandate alongside an LDI portfolio can be managing 
the collateral while targeting an overall portfolio credit 
sensitivity, as well as the interest rate and inflation hedge ratio. 
This also alleviates some of the associated governance 
considerations outlined above and has an additional potential 
benefit in that targeted credit sensitivity could be used to align 
better with annuity pricing.

Putting a liquidity plan in place
Given the speed at which yields have moved in recent months, 
ensuring that schemes are in a position to be able to release 
collateral quickly has become a key priority. At the same time, 
we believe clients must consider balancing the need for liquid 
collateral against the potential drag on returns from holding 
large cash balances to serve as a top-up fund. Clients can put 
a cash-laddering solution in place to manage their cash pools 
efficiently in order to minimise return drag. 

Clients looking to further reduce their governance burden can 
delegate the rebalancing between their LDI portfolio and a 
nominated top-up fund to an asset manager, such as LGIM, via 
a collateral waterfall process. This approach allows the 
scheme to continue to invest excess collateral in potentially 
higher-returning assets, aiming to maximise overall portfolio 
return, while still being able to call upon these assets at short 
notice if the level of collateral requires replenishing. 

Source: LGIM. For illustrative purposes only
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We believe there are some key features to consider 
when selecting the default option for sourcing 
collateral assets:

 Liquidity – ensuring the capital is there when 
needed and accessible at a low cost

Duration – LDI portfolios call for collateral when 
interest rates are rising. If the collateral source 
has duration exposure, this can be an issue as 
the value of the liquid credit strategy will be 
falling at the same time the assets are needed 
to rebalance the LDI portfolio

Enhanced return – ensuring the fund has a 
strong track record of delivering in all market 
conditions, as well as paying attention to the 
fund’s ability to protect on the downside

Certain absolute return bond strategies are popular 
choices for inclusion within waterfalls. These funds 
seek to generate stable and consistent above-cash 
returns in all market conditions, using liquid assets. 
Their primary objective is capital preservation.

1

2

3

Capital in the right place at the right time
At LGIM, we agree the funds included in collateral waterfalls, 
and the levels at which collateral should be moved, with 
schemes and specify them in their unique guidelines, allowing 
us to manage the process automatically without needing 
further instruction. An example of how this could work is 
shown below. 

Upper and lower limits are set around the level of collateral for 
the scheme. In this example a lower limit of 0.7x optimal and 
an upper limit of 2.1x optimal are shown. If collateral falls 
below the lower limit, we would rebalance from the nominated 
top-up fund into the LDI portfolio, bringing the collateral back 
to the central limit of 1.4x optimal. If the upper limit is 
breached, the excess collateral is moved from the LDI portfolio 
to the nominated top-up fund. This is aimed at ensuring 
collateral is in the right place at the right time – earning an 
additional return in the top-up fund, while remaining easily 
accessible should it be needed for the LDI portfolio. 

Similarly, for those clients whose position means they don’t 
currently need to synthesise equities but may look to do so in 
the event of a further selloff, putting the necessary processes 
in place now could allow for quick synthesisation should it be 
required.

New synthetic equity mandates can take around six to eight 
weeks to agree and set up – a significant amount of time in 
fast-moving markets. To further streamline the process, it is 
possible to set up equity synthesisation as part of a collateral 
waterfall, whereby the asset manager automatically 
synthesises equities should the LDI collateral fall below agreed 
trigger level. 
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Figure 5. LDI portfolios call for collateral when interest rates are rising

Source: LGIM. For illustrative purposes only
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Summary
The significant rate rises we have seen over 2022 so 
far have meant that many schemes will have seen their 
funding levels improve but leverage levels increase in 
their LDI portfolio. Given the uncertain path of interest 
rates going forward, we believe schemes can look to 
remain robust against future rises by:

LGIM Multiple of Optimal Yield headroom Collateral Action

0.8x 1.0%
Action: Top up collateral to [1.4]x

1.0x 1.2%

1.0x 1.2%

No Action: Collateral can float between [1.0]x and [1.8]x1.4x 1.7%

1.8x 2.0%

1.8x 2.0%
Action: Excess collateral beyond [1.8]x held in Liquidity Ladder

2.5x 2.6%

Figure 6: Setting rebalancing limits for collateral action 

Source: LGIM based on internal data. Calculations assume optimal stress of 1.25%. 

Ensuring their LDI portfolios are well-
collateralised following the rate rises seen 
over 2022 so far

Considering synthesisation of physical 
equity or credit assets to release capital

Putting in place a liquidity plan for future 
collateral calls

Delegating responsibility via a collateral 
waterfall structure
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Appendix
We calculate ‘optimal’ and ‘critical’ collateral levels in client 
portfolios which are tailored to reflect the instruments held. 
These calculations are completed by our Investment Risk team 
as detailed below. Our calculations for optimal and critical 
levels of collateral are in line with a value at risk (VAR) based 
metric which is the market standard in this space and in line 
with the approach taken by other market participants, for 
example, in the calculation of initial margin for centrally cleared 
trades by clearing houses.

The eligible collateral in the portfolio is then monitored daily 
against these levels (see chart below).

Our Investment Risk team calculates a 99% confidence VAR 
which defines the change in the value of the position for a 1 in 
100 downside event using historic data from 2008 to today. In 
addition, a ten-year half-life is assumed which means that the 
more recent market history is more material than older market 
data. 

A summary of the specific timeframes currently used with this 
methodology is as follows: 

• Optimal level of eligible collateral: six-month 99% VAR 

• Critical level of eligible collateral: one-month 99% VAR 

Examples by instrument  
To put the above VARs in context we show indicative values for 
some different instruments (please note these are only 
indicative and can vary over time). Firstly, we express the VAR 
below as the impact of a change in yield for a 10-year zero 
coupon interest rate swap. 

• Optimal level of eligible collateral: six-month VAR: 
125bps* PV01

• Critical level of eligible collateral: one-month VAR: 
50bps* PV01

We operate a VAR-based collateral sufficiency approach rather 
than a leverage approach as the latter is impacted by the term/
duration of the instrument. This impact is illustrated below:

Our minimum collateral requirements (i.e. critical level) broadly 
translate to a maximum leverage of between 20 times (for a 
10-year interest rate swap) to 4 times (for a 50-year interest 
rate swap). Our optimal collateral requirements broadly 
translate to a maximum leverage of between 8 times (for a 
10-year interest rate swap) to 2 times (for a 50-year interest 
rate swap).
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Key risks 
The value of an investment and any income taken from it is not 
guaranteed and can go down as well as up, you may not get 
back the amount you originally invested. Assumptions, 
opinions and estimates are provided for illustrative purposes 
only. There is no guarantee that any forecasts made will come 
to pass. 
Interest Rate Risk Warning 
Interest rate risk is the risk that arises for bond owners from fluctuating interest 
rates. Interest rates and bond prices are inversely related, so if interest rates 
increase, bond prices will decrease and vice versa. How much interest rate risk 
a bond has depends on how sensitive its price is to interest rate changes in the 
market. The sensitivity depends on two things, the bond's time to maturity, and 
the coupon rate of the bond. Bonds with longer maturities generally have higher 
interest rate risk than similar bonds with shorter maturities. Bonds offering 
lower coupon rates generally will have higher interest rate risk than similar 
bonds that offer higher coupon rates. 
Liability-Driven Investment Strategy Risk Warning 
Liability-driven investment strategies are driven by the sum of your current and 
future liabilities. An example would be a defined benefit pension scheme that 
must make future pension payments to scheme members over their expected 
lifetimes. A pension scheme following an LDI strategy focuses on the 
pension-scheme assets in the context of the promises made to employees and 
pensioners (liabilities). This is in contrast to an approach which focuses purely 
on the asset side of the pension scheme balance sheet. Typical LDI strategies 
involve hedging, in whole or in part, the pension scheme's exposure to changes 
in interest rates and inflation. These risks can eat into a pension scheme's 
ability to keep their promises to members. Historically, bonds were used as a 
partial hedge for these interest rate risks but the recent growth in LDI has 
focused on using swaps and other derivatives. These various approaches offer 
significant additional flexibility and capital efficiency compared to bonds, but 
also raises issues of added complexity, especially when the rebalancing of an 
LDI portfolio following changes in interest rates is considered. Counter 
intuitively the hedging portfolios are designed to gain value where interest and 
inflation rates increase the value of future liabilities, but more importantly the 
hedging portfolio is designed to lose value where those same future liabilities 
diminish. LDI strategies will also involve significant use of leverage, particularly 
where the pension scheme is seeking to free up assets in order to pursue an 
additional non-hedging investment strategy that is seeking to close any funding 
gap that the pension scheme may be experiencing. 
Important information 
The information contained in this document (the ‘Information’) has been 
prepared by Legal & General Investment Management Limited, Legal and 
General Assurance (Pensions Management) Limited, LGIM Real Assets 
(Operator) Limited, Legal & General (Unit Trust Managers) Limited and/or their 
affiliates (‘Legal & General’, ‘we’ or ‘us’). Such Information is the property and/or 
confidential information of Legal & General and may not be disclosed by you to 
any other person without the prior written consent of Legal & General.

No party shall have any right of action against Legal & General in relation to the 
accuracy or completeness of the Information, or any other written or oral 
information made available in connection with this publication. Any investment 
advice that we provide to you is based solely on the limited initial information 
which you have provided to us. No part of this or any other document or 
presentation provided by us shall be deemed to constitute ‘proper advice’ for 
the purposes of the Pensions Act 1995 (as amended). Any limited initial advice 
given relating to professional services will be further discussed and negotiated 
in order to agree formal investment guidelines which will form part of written 
contractual terms between the parties.

Past performance is no guarantee of future results. The value of an investment 
and any income taken from it is not guaranteed and can go down as well as up, 
you may not get back the amount you originally invested.

The Information has been produced for use by a professional investor and their 
advisors only. It should not be distributed without our permission.

The risks associated with each fund or investment strategy are set out in this 
publication, the relevant prospectus or investment management agreement (as 
applicable) and these should be read and understood before making any 
investment decisions. A copy of the relevant documentation can be obtained 
from your Client Relationship Manager.

Contact us
For further information about LGIM, please visit lgim.com or contact your usual LGIM representative

Confidentiality and Limitations: 
Unless otherwise agreed by Legal & General in writing, the Information in this 
document (a) is for information purposes only and we are not soliciting any 
action based on it, and (b) is not a recommendation to buy or sell securities or 
pursue a particular investment strategy; and (c) is not investment, legal, 
regulatory or tax advice. Any trading or investment decisions taken by you 
should be based on your own analysis and judgment (and/or that of your 
professional advisors) and not in reliance on us or the Information. To the fullest 
extent permitted by law, we exclude all representations, warranties, conditions, 
undertakings and all other terms of any kind, implied by statute or common law, 
with respect to the Information including (without limitation) any 
representations as to the quality, suitability, accuracy or completeness of the 
Information.

Any projections, estimates or forecasts included in the Information (a) shall not 
constitute a guarantee of future events, (b) may not consider or reflect all 
possible future events or conditions relevant to you (for example, market 
disruption events); and (c) may be based on assumptions or simplifications that 
may not be relevant to you.

The Information is provided ‘as is' and 'as available’. To the fullest extent 
permitted by law, Legal & General accepts no liability to you or any other 
recipient of the Information for any loss, damage or cost arising from, or in 
connection with, any use or reliance on the Information. Without limiting the 
generality of the foregoing, Legal & General does not accept any liability for any 
indirect, special or consequential loss howsoever caused and on any theory or 
liability, whether in contract or tort (including negligence) or otherwise, even if 
Legal & General has been advised of the possibility of such loss. 
Third Party Data: 
Where this document contains third party data ('Third Party Data’), we cannot 
guarantee the accuracy, completeness or reliability of such Third Party Data 
and accept no responsibility or liability whatsoever in respect of such Third 
Party Data. 
Publication, Amendments and Updates: 
We are under no obligation to update or amend the Information or correct any 
errors in the Information following the date it was delivered to you. Legal & 
General reserves the right to update this document and/or the Information at 
any time and without notice.

Although the Information contained in this document is believed to be correct 
as at the time of printing or publication, no assurance can be given to you that 
this document is complete or accurate in the light of information that may 
become available after its publication. The Information may not take into 
account any relevant events, facts or conditions that have occurred after the 
publication or printing of this document. 
Telephone Recording: 
As required under applicable laws Legal & General will record all telephone and 
electronic communications and conversations with you that result or may result 
in the undertaking of transactions in financial instruments on your behalf. Such 
records will be kept for a period of five years (or up to seven years upon request 
from the Financial Conduct Authority (or such successor from time to time)) 
and will be provided to you upon request.

Legal & General Investment Management Limited. Registered in England and 
Wales No. 02091894. Registered Office: One Coleman Street, London, EC2R 
5AA. Authorised and regulated by the Financial Conduct Authority, No. 119272.

Legal and General Assurance (Pensions Management) Limited. Registered in 
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London, EC2R 5AA. Authorised by the Prudential Regulation Authority and 
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Authority, No. 202202.
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Please note that while LGIM Real Assets (Operator) Limited is regulated by the 
Financial Conduct Authority, we may conduct certain activities that are 
unregulated.
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