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Executive Summary

Recently, Lido’s stETH has been an extremely contentious token and has gained popularity on the 
back of the Merge. This research paper explains what stETH is as well as the concept of liquid staking, 
and why it has been considered risky.

Once staking withdrawal is enabled by the Shanghai upgrade (due in ~6 months), stETH should be safe. In 
the meantime, stETH remains vulnerable to potential delays and excessive leverage.

Finally, we analyze the impact of the Merge on Lido and its governance token LDO. We expect LDO to 
remain an inflationary token unless ETH prices break above $2,200.
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What Is stETH And Liquid Staking?

Since Ethereum’s transition from Proof of Work (PoW) to Proof of Stake (PoS), validators are required 
to lock 32 ETH to validate transactions. Currently, validators cannot withdraw their tokens staked 
before the Shanghai update is live (~6 months from now). This makes validating nearly impossible for 
retail investors who want to earn yield by staking their Ethereum.

As a result, liquid staking services have rapidly developed to represent close to 1/3 of the total ETH staked. 
Users delegate their tokens to a liquid staking service, which pools them on their behalf. In exchange, 
stakers receive an APY (net of protocol fees). They also receive a 1:1 ERC20 token representing their staked 
ETH funds. There are multiple advantages to using a liquid staking service including:

• Access to your funds. You can sell ERC20 tokens on the open market at any time.
• No minimum staking amounts.
• The staking process is managed by a specialized 3rd party without any user involvement.
• Ability to compound rewards.
• Rewards are less volatile due to diversification, you can also benefit from MEV rewards and priority fees.

However, by relying on liquid staking, users have centralization risks and could be impacted if their liquid 
staking provider gets hacked or slashed. Due to their illiquidity, staked ERC20 tokens often trade at a 
discount. This discount may be significant when crypto markets become volatile. 

Several liquid staking services have emerged recently with Lido (stETH token) and Coinbase (cbETH) 
amongst the top two. 

Staking
Market Share

Sep 28th 2022

Source: Dune Analytics
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stETH is popular amongst hedge funds and institutions due to its yield-bearing properties. Pre Merge, 
stETH was yielding ~4% p.a., far above most DeFi lending yields. Lido is also incentivizing liquidity pools 
on Balancer and Curve. As a result, stETH benefits from high liquidity and a low discount vs ETH.

Considering stETH as a safe investment, DeFi institutions like Three Arrow Capital and Celsius built large 
stETH positions financed by ETH borrowing on lenders such as AAVE. This strategy generated APYs of 
10-15% depending on their multiple of leverage. The market turmoil of May and June 2022 forced these
institutions to de-lever, thus being forced to sell their stETH tokens at a loss creating an illiquid market
suddenly dropping liquidity by a multiple of 3 as shown below:

stETH: The Fall From Grace

Source: CoinGeko

Source: Dune Analytics

Before May 2022, stETH was trading close to parity vs ETH and even traded as high as a ~7% discount vs ETH 
when stETH liquidity dried up. Despite the discount, people were reluctant to buy stETH tokens due to the 
illiquidity and uncertainties around Merge timing.
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Outlook: Out Of The Danger Zone?

Merge Rerating
Since the Merge, stETH has re-pegged and is back at parity with ETH. Until withdrawals are enabled, users 
can only exit by selling their tokens via DeXes (Curve and Balancer). The benefits of staking and earning 
rewards while securing the network seem to present more value than holding vanilla ETH. Liquid staking 
platforms continue to grow in popularity with Lido’s stETH leading the charge.

Post Merge, MEV-boost separated the roles of block building and block proposals, which has allowed 
validators to obtain a portion of MEV profits. As one can see, the staking yield post-merge has increased 
significantly from 4% to ~5.5%. Staking rewards have also been extremely volatile post Merge.

1. Purchase stETH trading at a discount.
2. Start earning staking rewards straight away by jumping the activation queue for new validators.

In some cases, new validators might have to wait to be activated. Validators do not earn any staking rewards 
whilst in the activation queue. In order to secure the network, there is a limit on the number of new 
validators that can be activated each epoch. The number changes dynamically depending on the total 
amount of active validators. At the moment, 1,350 new validators can be activated per day (6 per epoch).

However, stETH remains vulnerable to a sharp increase in market volatility. Our analysis of AAVE borrowing 
shows that investors have resumed buying stETH by borrowing WETH to play the yield differential. It is 
therefore important to monitor this type of borrowing closely

Source: Dune Analytics

stETH ought to be supported by new validators looking to stake their ETH. It is more advantageous for them 
to buy stETH rather than stake directly as they can:
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Outlook: Out Of The Danger Zone?

Source: Dune Analytics

Waiting on the Shanghai upgrade
When the Shanghai upgrade goes live, validators will be able to unstake their ETH. To prevent malicious 
attacks, a withdrawal queue will be put in place. Full details on the withdrawal process are yet to be 
confirmed but validators could potentially experience large withdrawal times depending on the number of 
validators in the withdrawal queue.

Based on our modeling, if 10% of validators wanted to exit, it would take on average 16 days for validators to 
be able to withdraw. This could create some selling pressure on stETH as it will be more advantageous for 
validators to sell their stETH into ETH and join the activation queue. For this reason, stETH might still trade 
at a discount compared to ETH once withdrawals are enabled.
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Outlook: Out Of The Danger Zone?

Long term impact on DeFi
When staking withdrawals become enabled, the risk of holding stETH will be decreased significantly. 
Borrowing rates for ETH should increase towards the ETH APY as arbitrageurs will be able to play the 
difference between the two with limited risk. Depositing your ETH as collateral and earning no returns is a 
highly inefficient use of funds. We expect stETH collateral to slowly replace ETH in DeFi protocols.
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Potential benefits for Lido
and its LDO token

LDO represents the Lido DAO as its governance token. Lido DAO controls its operators who are 
authorized to run validators. This is crucial, as poorly run operators may lead to slashing which 
negatively impacts user funds and revenues. Lido DAO allows LDO token holders to vote on 
governance proposals using their stake. Lido charges a 10% fee on staking rewards, which is evenly 
split between the operators and Lido’s treasury.

The financial impact on LDO
As Lido’s stETH market share grows, revenue increases proportionally. This benefits the Lido treasury as 
they can focus on executing their treasury objectives; funding their insurance fund, development grants, 
salaries, marketing, and liquidity events.

Lido DAO has an annual provisional budget of $24,5m, excluding incentives. Assuming Lido spends no 
money on incentives, they still come drastically short of breaking even with their current market share of 
~30% and Ethereum Prices below $1,400.

•  Ethereum would need to maintain a price range above $2,200 for Lido to break even based on its current 
liquid staking market share rate.
•  As of this year (assuming Ethereum prices remain neutral) Lido will miss profitability by nearly 50%.

Below we have modeled the ETH price needed for Lido to break-even and LDO to become deflationary.
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Nethermind has a business relationship with Lido. It runs validators for Lido and is part of the Lido Node 
Operators Sub-group. It is also currently designing an attestation scheme to ensure that Lido validators are 
run with a high-quality set of operators.

Disclosure
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Non-Investment Disclaimer

This report is based on the scope of materials and documentation publicly available on the Internet and on 
blockchain data. This report does not indicate Nethermind's endorsement of any particular project or team, nor 
guarantee its security. No third party should rely on this report in any way, including for the purpose of making 
any decisions to buy or sell a product, service or any other asset. To the fullest extent permitted by law, 
Nethermind disclaims any liability in connection with this report, its content, and any related services and 
products and your use thereof, including, without limitation, the implied warranties of merchantability, fitness for 
a particular purpose, and non-infringement. Nethermind does not warrant, endorse, guarantee, or assume 
responsibility for any product or service advertised or offered by a third party through the product, any open 
source or third-party software, code, libraries, materials, or information linked to, called by, referenced by or 
accessible through the report, its content, and the related services and products, any hyperlinked websites, any 
websites or mobile applications appearing on any advertising, and Nethermind will not be a party to or in any way 
be responsible for monitoring any transaction between you and any third-party. You should use your best 
judgment and exercise caution where appropriate. 

FOR AVOIDANCE OF DOUBT, THE REPORT, ITS CONTENT, ACCESS, AND/OR USAGE THEREOF, INCLUDING ANY 
ASSOCIATED SERVICES OR MATERIALS, SHALL NOT BE CONSIDERED OR RELIED UPON AS ANY FORM OF 
FINANCIAL, INVESTMENT, TAX, LEGAL, REGULATORY, OR OTHER ADVICE.
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