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Staking and the Ethereum Issuance Curve

Currently: ~30% of ETH is actively staked

Staking yield 𝒚

Issuance schedule 𝒚(𝑫)

𝒚∗

The Ethereum Staking Market 

y2024 ≈ 3% APR

D2024 ≈ 30%

𝑫∗ Total 
ETH staked 𝑫

2



Staking and the Ethereum Issuance Curve

Currently: ~30% of ETH is actively staked

Concern: Increased staking (e.g. 95% of ETH staked)
Staking yield 𝒚

Total 
ETH staked 𝑫

Issuance schedule 𝒚(𝑫)

𝒚∗

The Ethereum Staking Market 

y2030 ≈ 1.5% APR

D2030 ≈ 95%

𝑫∗

𝒚′

𝑫′
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Staking and the Ethereum Issuance Curve

Currently: ~30% of ETH is actively staked

Concern: Increased staking (e.g. 95% of ETH staked)

Potential solution: Reduce rewards  

(decrease of issuance curve)
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Staking and the Ethereum Issuance Curve

Currently: ~30% of ETH is actively staked

Concern: Increased staking (e.g. 95% of ETH staked)

Potential solution: Reduce rewards  

(decrease of issuance curve)

Staking yield 𝒚

Total 
ETH staked 𝑫

Issuance schedule 𝒚(𝑫)

The Ethereum Staking Market 

y2030 ≈ 1.5% APR

D2030 ≈ 50% 

𝒚′

𝑫′

𝒚′′

𝑫′′

y2030 ≈ 0.5% APR 
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Staking and the Ethereum Issuance Curve

Currently: ~30% of ETH is actively staked

Concern: Increased staking (e.g. 95% of ETH staked)

Potential solution: Reduce rewards  

(decrease of issuance curve)

Downsides of reduced issuance: 

Centralization risk as less cost-inefficient validators 

(e.g., solo stakers) are pushed out?
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→ Centralization risk? Analyze staking supply (stakers)!



The Ethereum Staking Supply

Centralized Staking 
Providers

Figment, Kiln, P2P, etc.

Ethereum Protocol

Decentralized Staking and Liquid (Re-) Staking 
Protocols Middleware

Rocketpool, Lido, Etherfi, etc.
Solo Staking

Validators run by 
private individuals

Middleware / 
Interface

Validator
Infrastructure

Centralized
Exchanges

Coinbase, Binance, 
etc.

Decentralized Staking 
Providers

Source: Cryptecon based on Kotelskiy et al. (2024)
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The Ethereum Staking Supply

Centralized Staking 
Providers

Figment, Kiln, P2P, etc.

Ethereum Protocol

Decentralized Staking and Liquid (Re-) Staking 
Protocols Middleware

Rocketpool, Lido, Etherfi, etc.
Solo Staking

Validators run by 
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Middleware / 
Interface

Validator
Infrastructure
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Providers
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9

44%2.5% 53.5%

https://ethresear.ch/t/maximum-viable-security-a-new-framing-for-ethereum-issuance/19992


The Ethereum Staking Supply

Centralized Staking 
Providers

Figment, Kiln, P2P, etc.

Decentralized Staking and Liquid (Re-) Staking 
Protocols Middleware

Rocketpool, Lido, Etherfi, etc.
Solo Staking

Validators run by 
private individuals

Middleware / 
Interface

Validator
Infrastructure

Centralized
Exchanges

Coinbase, Binance, 
etc.

Decentralized Staking 
Providers

→ If rewards are reduced (issuance curve is shifted), how do the numbers (          ,          ,          ) change?
→ Will this drive Solos out?

Source: Cryptecon based on Kotelskiy et al. (2024)

2.5% 53% 44%
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Ethereum Protocol

44%2.5%
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The Ethereum Staking Supply

Centralized Staking 
Providers

Figment, Kiln, P2P, etc.

Decentralized Staking and Liquid (Re-) Staking 
Protocols Middleware

Rocketpool, Lido, Etherfi, etc.
Solo Staking

Validators run by 
private individuals

Middleware / 
Interface

Validator
Infrastructure

Centralized
Exchanges

Coinbase, Binance, 
etc.

Decentralized Staking 
Providers

Solo Staking Decentralized Staking Service Providers (dSSP) Centralized Exchanges (CEX)

ETH 

44%2.5%
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Ethereum Protocol

53.5%



Factors influencing staking supply 

Sources: Survey conducted via r/ethstaker; research by Cryptecon 

▪ Staking rewards: yield
▪ Fixed costs: high
▪ Variable costs: low
▪ Add. yield: no
▪ Revenue pooling: no 
▪ Main risk: slashing
▪ Requires tech. 

knowledge

▪ Staking rewards: yield
▪ Fixed costs: no
▪ Variable costs: fee
▪ Add. yield: yes
▪ Revenue pooling: yes
▪ Main risk: smart contract
▪ Requires DeFi 

knowledge

 

▪ Staking rewards: yield
▪ Fixed costs: no
▪ Variable costs: fee
▪ Add. yield: no*
▪ Revenue pooling: yes
▪ Main risk: counterparty
▪ No knowledge required

Staker

Option 1: Solo Option 2: dSSP Option 3: CEX

→ Staking SupplySolo → Staking SupplyCEX → Staking SupplydSSP 
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Factors influencing staking supply 

▪ Staking rewards: yield
▪ Fixed costs: high
▪ Variable costs: low
▪ Add. yield: no
▪ Revenue pooling: no 
▪ Main risk: slashing
▪ Requires tech. 

knowledge

▪ Staking rewards: yield
▪ Fixed costs: no
▪ Variable costs: fee
▪ Add. yield: yes
▪ Revenue pooling: yes
▪ Main risk: smart contract
▪ Requires DeFi 

knowledge

 

▪ Staking rewards: yield
▪ Fixed costs: no
▪ Variable costs: fee
▪ Add. yield: no*
▪ Revenue pooling: yes
▪ Main risk: counterparty
▪ No knowledge required

Staker

Option 1: Solo Option 2: dSSP Option 3: CEX

Aim: To develop a model framework that explains staking decisions as a function of staking 
rewards and cost structures for the different types of staking.

→ Staking SupplySolo → Staking SupplyCEX → Staking SupplydSSP 
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Staking Supply = Staking SupplySolo + Staking SupplydSSP + Staking SupplyCEX

Sources: Survey conducted via r/ethstaker; research by Cryptecon 

https://www.reddit.com/r/ethstaker/wiki/index/?rdt=35676


A Simple Model of Staking

We develop a simple model that incorporates the relevant drivers

▪ Segmented staking market with three types of ETH holders:

▪ Retailers: Stake via CEX

▪ Techies: Stake via dSSP

▪ Experts: Stake via solo staking
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A Simple Model of Staking

We develop a simple model that incorporates the relevant drivers

▪ Segmented staking market with three types of ETH holders:

▪ Retailers: Stake via CEX

▪ Techies: Stake via dSSP

▪ Experts: Stake via solo staking

▪ Agents maximize staking profits and behave strategically

▪ Revenues:

▪ Issuance: 𝑦𝐼𝑆𝑆(𝐷𝑖)

▪ Execution rewards / MEV: 𝑦𝐸𝑥 × 𝐷𝑖

▪ DeFi yields from reinvesting LST: 𝑦𝐷𝑒𝐹𝑖 × 𝐷𝑖  

▪ Costs for ETH holder 𝑖 depend on the staking method 𝑗:

𝐶𝑗 𝐷𝑖 = 𝐶𝑗 + 𝑐𝑗𝐷𝑖
𝛼𝑗
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A Simple Model of Staking

We develop a simple model that incorporates the relevant drivers

▪ Segmented staking market with three types of ETH holders:

▪ Retailers: Stake via CEX

▪ Techies: Stake via dSSP

▪ Experts: Stake via solo staking

▪ Agents maximize staking profits and behave strategically

▪ Revenues:

▪ Issuance: 𝑦𝐼𝑆𝑆(𝐷𝑖)

▪ Execution rewards / MEV: 𝑦𝐸𝑥 × 𝐷𝑖

▪ DeFi yields from reinvesting LST: 𝑦𝐷𝑒𝐹𝑖 × 𝐷𝑖  

▪ Costs for ETH holder 𝑖 depend on the staking method 𝑗:

𝐶𝑗 𝐷𝑖 = 𝐶𝑗 + 𝑐𝑗𝐷𝑖
𝛼𝑗

Research questions:

▪ How do model parameters affect 

staking behavior?

▪ How do staking equilibria 

compare across different issuance 

schedules?
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Results

The theoretical model shows…

The higher the variable costs, the smaller the 
adjustment in staking supply

Observation 1a: Staking yield 𝑦

Staking supply functions with different variable costs

Source: Cryptecon

ETH Staked 𝐷𝑖

𝑺𝟐 𝑺𝟏
higher variable costs

∆𝑫𝟐 ∆𝑫𝟏

|∆𝑫𝟐| < |∆𝑫𝟏|
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Observation 1b:

The more variable cost rise with additional 
stake, the smaller the adjustment in staking 
supply 



Results

Stakers with additional MEV/DeFi yields will 
tend to react less to changes staking rewards*

Observation 2: Staking yield 𝑦

Staking demand functions with and without DeFi revenues

ETH Staked 𝐷𝑖

𝚫𝑫𝟐

S

𝚫𝑫𝟏

𝑫𝟏

|∆𝑫𝟐| < |∆𝑫𝟏|

The theoretical model shows…
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Source: Cryptecon

𝑫𝟐

𝑫𝟏: Demand curve without MEV/DeFi yields
𝑫𝟐: Demand curve with MEV/DeFi yields

* if variable costs are increasing with additional stake



Results

The theoretical model shows…

As stakers adjust staking supply, the 
associated change in profitability is larger 
when fixed costs are high

Observation 3:
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Source: Cryptecon

Profit per ETH Π𝑖/𝐷𝑖

Profitability of staking with varying fixed costs 

ETH Staked 𝐷𝑖

𝟎

𝚷𝟐/𝑫𝒊

𝚷𝟏/𝑫𝒊

𝚫𝚷𝟏/𝑫𝒊

|𝚷𝟐/𝑫𝒊| > |𝚷𝟏/𝑫𝒊|

𝚷𝟐/𝑫𝒊: Profit per ETH staked with fixed costs
𝚷𝟏/𝑫𝒊: Profit per ETH staked function without fixed costs

Source: Cryptecon

𝚫𝚷𝟐/𝑫𝒊



Calibration Exercise

We calibrate the cost functions

𝐶𝑗 𝐷𝑖 = 𝐶𝑗 + 𝑐𝑗𝐷𝑖
𝛼𝑗

We make the following stylized assumptions

▪ Solo staking: 

▪ High fixed costs

𝐶𝑠𝑠 >  𝐶𝑑𝑆𝑆𝑃, 𝐶𝑠𝑠 >  𝐶𝐶𝐸𝑋

▪ Increasing operational costs

𝛼𝑠𝑠 > 𝛼𝑑𝑆𝑆𝑃, 𝛼𝑠𝑠 > 𝛼𝐶𝐸𝑋

▪ CEX:

▪ High variable costs

𝑐𝑠𝑠 < 𝑐𝑑𝑆𝑆𝑃, 𝑐𝑠𝑠 < 𝑐𝐶𝐸𝑋

Cost functions of different staking solutions
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Source: Cryptecon



Calibration Exercise

We then compare equilibria under the following 

two issuance schedules

▪ Today: 

𝑦𝑖(𝐷) =
2.6 × 64

𝐷

▪ Reduced reward: 

𝑦′𝑖 𝐷 =
2.6 × 64

𝐷(1 + 𝑘 × 𝐷)
, 𝑘 = 2−25
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We then compare equilibria under the following 

two issuance schedules

▪ Today: 

𝑦𝑖(𝐷) =
2.6 × 64

𝐷

▪ Reduced reward: 

𝑦′𝑖 𝐷 =
2.6 × 64

𝐷(1 + 𝑘 × 𝐷)
, 𝑘 = 2−25

Short-run effects:

▪ Solo stakers adjust their stake by less than other 
staking solutions due to higher marginal costs.

▪ Staking profits consolidate among stakers using 
dSSP and CEX
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Calibration Exercise

We then compare equilibria under the following 

two issuance schedules

▪ Today: 

𝑦𝑖(𝐷) =
2.6 × 64

𝐷

▪ Reduced reward: 

𝑦′𝑖 𝐷 =
2.6 × 64

𝐷(1 + 𝑘 × 𝐷)
, 𝑘 = 2−25

Short-run effects:

Long-run effects:

▪ High fixed costs and absence of revenues from
LSTs (and to some extent MEV) makes solo 
staking less profitable compared to other 
solutions

▪ In the long-run, solo stakers may be driven out of 
the market or switch to other staking solutions

▪ Solo stakers adjust their stake by less than other 
staking solutions due to higher marginal costs.

▪ Staking profits consolidate among stakers using 
dSSP and CEX
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Learning from the Data

26

Aim:

▪ Empirical estimation of the shape of supply curves for different 

stakers

Method:

▪ Instrumental variable approach: Enables identification of 

supply curve using exogenous shifts in the staking demand 

curve

▪ We use past EIPs and gas fees as instruments

S1

D1

D2

D3

D3

D1

D2

S3

S2

S1

Period 2
equilibrium

Period 3
equilibrium

Period 1
equilibrium

𝒚

𝑫

𝑫

𝒚



Learning from the Data
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Aim:

▪ Empirical estimation of the shape of supply curves for different 

stakers

Method:

▪ Instrumental variable approach: Enables identification of 

supply curve using exogenous shifts in the staking demand 

curve

▪ We use past EIPs and gas fees as instruments

Results:

▪ Depending on the instrument, we obtain conflicting results

EIPs as instrument variables

Source: Cryptecon based on data from Dune and Rated Network  



Learning from the Data
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Aim:

▪ Empirical estimation of the shape of supply curves for different 

stakers

Method:

▪ Instrumental variable approach: Enables identification of 

supply curve using exogenous shifts in the staking demand 

curve

▪ We use past EIPs and gas fees as instruments

Results:

▪ Depending on the instrument, we obtain conflicting results

Gas fees as instrument variable

Source: Cryptecon based on data from Dune and Rated Network  



Take-Aways 

Proposal: Reduce issuance rewards 

Research question: Is there centralization risk as cost-inefficient validators (e.g., solo stakers) are pushed out?

Main Findings:

▪ Reduced issuance could drive out smaller solo stakers

▪ Reduced issuance might increase demand for solution that offer stakers additional sources of yields

Further research:

▪ Improve available data to help model calibration

▪ How does competition among intermediaries affect outcomes?

▪ What role do other EIPs play in this discussion (e.g. MEV burn, higher maximum effective balance, etc.)
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Contact 

Dr. Matthias Hafner     Nicolas Oderbolz

matthias@cryptecon.org, +41 79 726 33 94  nicolas.o@cryptecon.org, +41 76 284 05 94

Center for Cryptoeconomics 

c/o Swiss Economics 

Ottikerstrasse 7

CH-8006 Zürich

www.cryptecon.org

mailto:matthias@cryptecon.org
mailto:nicolas.o@cryptecon.org
https://cryptecon.org/home.html
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