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Abstract

Since the 19th century, political reformers have proposed broadening civic and corporate
governance by allowing voters to delegate to any other voter—sometimes known as liquid democ-
racy. Today, systems like liquid democracy have become an important part of ongoing efforts
to create democratic online platforms governed by users rather than elites. We provide a first
empirical political science study of liquid democracy in a high-stakes, real-world setting, ana-
lyzing data from over 250,000 voters and 1,700 proposals across 18 crypto projects (“DAOs”)
built on the Ethereum blockchain. We find that, on average, 17% of voting tokens are delegated,
with substantial clumping on the most-popular delegates. Delegation is primarily bottom-up,
with smaller token-holders more likely to delegate. More active voters receive more delega-
tions, suggesting somewhat informed decision-making. Using a difference-in-differences design,
we estimate that creating online hubs to coordinate delegation significantly increases delegation
and overall voting rates. In sum, liquid democracy can foster bottom-up participation, par-
ticularly when paired with tools for coordination. On the other hand, real-world participation
remains relatively low among both voters and delegates, posing an important challenge to liquid
democracy not yet contemplated in existing theoretical literature.
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1 Introduction

Representative democracy, in which voters elect people to make decisions on their behalf, dates back

to antiquity, but academics and reformers have long been interested in studying ways to improve on

it for both corporate and civic governance. One popular proposal—often called liquid democracy,

today, and which dates back at least to Carroll (1884), Tullock (1967), and Miller (1969)—allows

voters to delegate (or proxy) their votes to any other voter they wish on a continual basis, changing

whom they award their votes to whenever they please.1 Such a system could let voters who know

less about an issue give their vote to someone who shares their values and who is more expert on

the policies being considered, facilitating informed collective decision-making with better and more

open representation, according to proponents.

In this paper, we offer the first political science analysis of how liquid democracy works in the

wild in a high-stakes, real-world setting. To do so, we introduce and use a natural laboratory

for the study of new voting technologies, with the broader goal of further expanding the study of

democracy in the online world within political science. We add to a thriving literature in political

science and the natural sciences that examines the use of democratic procedures like crowdsourcing

and online juries to moderate content online (Pennycook and Rand 2019; Roitero, Soprano, Fan,

Spina, Mizzaro, and Demartini 2020; Roitero, Soprano, Portelli, Spina, Mea, Serra, Mizzaro, and

Demartini 2020; Allen et al. 2021; Saeed et al. 2022; Arechar et al. 2023; Cirone and Zhao 2024),

investigating how we can use voting in online settings to make collective decisions on a much wider

range of topics.

Today, thanks to the rise of computers and the internet, online democracy is becoming an in-

creasingly important part of how we govern human communities. While this movement has roots

in the 1990s and even earlier, it has gathered momentum over the past decade with social media

platforms including Facebook and X using groups of users to evaluate the reliability of informa-

tion.2 It is now expanding to encompass a much broader range of decisions beyond simple content

moderation. AI companies including Anthropic, Meta, and OpenAI rely on citizens’ assemblies to

1For political theory work considering liquid democracy, see Blum and Zuber (2016), Valsangiacomo (2021), and
Valsangiacomo (2022).

2Meta: https://www.facebook.com/business/help/373506759931554?id=1769156093197771 and https://www.

facebook.com/formedia/mjp/programs/third-party-fact-checking. X: https://help.x.com/en/using-x/

community-notes.
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help set guardrails around what their AI chatbots and agents will and won’t say and do.3 Mean-

while, the three largest investment institutions, Blackrock, State Street, and Vanguard have all

announced programs that provide shareholders with a menu of options for how to delegate their

votes for shareholder votes that cover a wide range of corporate governance decisions (Montagnes,

Peskowitz, and Sridharan 2024).4 Over the same time period, political parties and tech compa-

nies have gone further, experimenting with the direct use of liquid democracy to make internal

decisions.5

As the use of online democracy and liquid democracy continues to expand, there are basic ques-

tions about how voting and delegation work in the online context. Would voters avail themselves

of the opportunity to delegate their votes, and if so, which kinds of voters are more likely to? How

do they choose whom to delegate to? While a thriving theoretical literature studies some of the

core properties of liquid democracy in computer science and political economy (Miller 1969; Alger

2006; Christoff and Grossi 2017; Kahng, Mackenzie, and Procaccia 2018; Caragiannis and Micha

2019; Bloembergen, Grossi, and Lackner 2019; Halpern et al. 2023; Butterworth and Booth 2023;

Dhillon et al. 2023), and while there is a small but valuable literature studying liquid democracy in

a laboratory setting (Mooers et al. 2024; Berinsky et al. 2024), there is limited existing empirical

research studying how voters behave in a real-world, high-stakes setting where liquid democracy is

used and especially investigating the causal effects of different design decisions (though see Jensen,

von Wachter, and Ross (2021); Fritsch, Müller, and Wattenhofer (2022); Barbereau et al. (2023);

Feichtinger et al. (2023); Liu (2024); Messias et al. (2024) for descriptive patterns on voting and

delegation in a small number of blockchain-based settings).6

To fill this important gap, we collect new data on patterns of participation and delegation within

communities built on top of the Ethereum blockchain, a setting we will explain below. Querying

3Anthropic: https://www.anthropic.com/news/collective-constitutional-ai-aligning-a-language-

model-with-public-input. Meta: https://about.fb.com/news/2024/04/leading-the-way-in-governance-

innovation-with-community-forums-on-ai/. OpenAI: https://openai.com/index/democratic-inputs-to-ai/
4Blackrock: https://www.blackrock.com/corporate/about-us/investment-stewardship/blackrock-voting-

choice. State Street: https://www.ssga.com/us/en/about-us/what-we-do/asset-stewardship/proxy-

voting-choice. Vanguard: https://corporate.vanguard.com/content/corporatesite/us/en/corp/articles/

expanding-proxy-voting-choice.html
5Google Votes: https://www.youtube.com/watch?v=F4lkCECSBFw and https://www.tdcommons.org/cgi/

viewcontent.cgi?article=1092&context=dpubs_series. German Pirate Party: https://liquidfeedback.

com/en/history.html
6That being said, Kling et al. (2015) studies the use of a liquid democracy platform called LiquidFeedback for the
internal deliberations of a German political party, suggesting the presence of some “supervoters” who amass outsize
voting power through delegations.

2

https://www.anthropic.com/news/collective-constitutional-ai-aligning-a-language-model-with-public-input
https://www.anthropic.com/news/collective-constitutional-ai-aligning-a-language-model-with-public-input
https://about.fb.com/news/2024/04/leading-the-way-in-governance-innovation-with-community-forums-on-ai/
https://about.fb.com/news/2024/04/leading-the-way-in-governance-innovation-with-community-forums-on-ai/
https://openai.com/index/democratic-inputs-to-ai/
https://www.blackrock.com/corporate/about-us/investment-stewardship/blackrock-voting-choice
https://www.blackrock.com/corporate/about-us/investment-stewardship/blackrock-voting-choice
https://www.ssga.com/us/en/about-us/what-we-do/asset-stewardship/proxy-voting-choice
https://www.ssga.com/us/en/about-us/what-we-do/asset-stewardship/proxy-voting-choice
https://corporate.vanguard.com/content/corporatesite/us/en/corp/articles/expanding-proxy-voting-choice.html
https://corporate.vanguard.com/content/corporatesite/us/en/corp/articles/expanding-proxy-voting-choice.html
https://www.youtube.com/watch?v=F4lkCECSBFw
https://www.tdcommons.org/cgi/viewcontent.cgi?article=1092&context=dpubs_series
https://www.tdcommons.org/cgi/viewcontent.cgi?article=1092&context=dpubs_series
https://liquidfeedback.com/en/history.html
https://liquidfeedback.com/en/history.html


data from the blockchain, we obtain individual voter- and vote-level data for more than 250,000

users spanning more than 1,700 proposals in “Decentralized Autonomous Organizations,” or DAOs

as they are called. These organizations exist online, include participants from all across the world,

sometimes command large amounts of money, and use voting and other democratic tools to make

binding, irreversible collective decisions regarding their enterprises. This dataset of DAO voting

allows us to track patterns of vote delegation and to relate it to underlying factors such as voters’

stake, their probability of pivotality, and their propensity to participate.

Using this data, we first establish basic patterns in delegation behavior. Consistent with the

well-known challenges to encouraging participation in online governance (Fritsch, Müller, and Wat-

tenhofer 2022; Barbereau et al. 2023; Feichtinger et al. 2023; Li, Xu, and Duan 2023; Hall and Oak

2023; Liu 2024), roughly 17% of tokens (where one token equals one vote, and a voter may possess

more than one token) are delegated to others for voting. This is substantially lower than the over-

all U.S. corporate shareholder voting rate which is around 70%, on average, and is similar though

still lower than estimated rates for retail shareholder, which are approximately 30% (Zachariadis,

Cvijanovic, and Groen-Xu 2020; Brav, Cain, and Zytnick 2022). However, since DAO votes occur

much more frequently than shareholder votes, this comparison may not be entirely fair to DAOs.

This delegation is somewhat lumpy, leading some delegates to amass considerable voting power,

consistent with theoretical concerns about over-delegation (Kling et al. 2015; Fritsch, Müller, and

Wattenhofer 2022; Barbereau et al. 2023; Feichtinger et al. 2023; Messias et al. 2024; Liu 2024;

Mooers et al. 2024). Voters with small to moderate numbers of tokens are more likely to delegate

than large token-holders, suggesting that most delegation is “bottoms up” rather than “top down.”

Delegates with track-records of participating in votes more often obtain more delegated tokens,

on average, indicating that delegation decisions are at least somewhat informed. However, over-

all participation rates among delegates are surprisingly low, in contradiction to most theoretical

models.

Does building some structure around the delegation process increase voters’ propensity to del-

egate? By making it easier to delegate, do such systems also increase overall participation in

voting? To answer these questions, we leverage a set of natural experiments in which some DAOs

implemented what we call delegation programs. These programs consist of (a) making delegation

less costly for voters by building out simple and convenient online user interfaces, and (b) offering
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online hubs that provide information on delegates’ positions and track records. Using a difference-

in-differences design, we find that the rolling out of these delegate programs appears to cause a

substantial increase in rates of delegation and, consequently, in rates of voting on proposals.

Taken together, the results suggest that liquid democracy works quite differently in the wild

than might be predicted theoretically. While clumping on a small number of super-delegates may be

a concern, currently the biggest obstacle is encouraging voters to delegate or vote at all. Responding

to this challenge, easier user interfaces and collated information about delegates appear to increase

delegation substantially, but there is still considerable slack in participation—among both voters

and delegates. As more online platforms consider building governance systems based on liquid

democracy, they may want to build in UIs and white-listing from the start, and also consider

further token-based incentives for voters to participate more often (Hall and Oak 2023).

Beyond the specifics of delegation and liquid democracy, our paper also aims to introduce

political scientists to the use of blockchain data to study core questions in the design of voting

systems and online governance. The paper provides background on blockchain and DAOs, explains

why patterns studied in this unusual context should be generalizable, and offers information on

how we collected this new data. When we publish this paper, we will also release a guide to the

collection of blockchain data for political scientists, as well as a set of public online dashboards

that will allow applied researchers to download voting data from the blockchain without requiring

familiarity with blockchain code or software. While our paper focuses on the specific question of

liquid democracy, there is substantial variation in many other features of voting and governance

across the blockchain ecosystem, and our data should prove useful for studying those topics in the

future.

The remainder of the paper is organized as follows. In the next section, we describe the setting

of our empirical study and describe our data collection efforts. Next, we present basic descriptive

facts regarding voter behavior and delegation within the Ethereum ecosystem. Then, we offer

background on the delegate programs built by different DAOs and present the estimates from our

difference-in-differences design. Finally, we conclude by discussing what our study implies for the

future of online voting systems and voter delegation more generally.
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2 Background and Importance of Studying Online Voting

In this section, we explain the voting context that allows us to study patterns of delegation and

voting in online platforms, and we explain why studying online voting is a relevant and important

context for political scientists.

2.1 Context on Online Voting and Blockchain

Online platforms are both an increasingly important domain in which democratic tools are being

deployed, and a laboratory in which we can study the use of new systems of voting that would be

difficult or risky to deploy in the physical world. While complicated forms of delegation have not

typically been used in the real world, a variety of digital systems are actively experimenting with

them. In this paper, we focus on the largest ever use of liquid democracy to make real, high-stakes

decisions online, which occurs within blockchain-based platforms commonly known as “DAOs.”

2.1.1 Blockchain and DAOs

Blockchain is a technology that seeks to allow people to keep track of information without relying

on a central authority. It’s akin to a shared digital ledger that many computers maintain together,

or a “computer in the sky” that “in effect, has no owner or operator” (Roughgarden 2024). Groups

of developers, hobbyists, business people, artists, and others have built software applications and

online communities using the infrastructure of the blockchain. For the purposes of this paper, it is

not essential to understand the technical workings of blockchain; it is only necessary to understand

that software projects in a wide variety of domains, from financial applications to art, coordinate

their shared efforts in these online communities, and in some cases do so with millions or even

billions of dollars at stake.

These communities are known as Decentralized Autonomous Organizations, or DAOs (Arruñada

and Garicano 2018; Chod, Trichakis, and Yang 2021; Jensen, von Wachter, and Ross 2021; Wang

et al. 2023; Appel and Grennan 2023a,b; Cong et al. 2023; Bena and Zhang 2023; Sockin and

Xiong 2023; Tan et al. 2023; Benhaim, Falk, and Tsoukalas 2024). A stated ethos behind these

communities is that no single person should be in charge of the community. This is the articulated

reason for why the community’s software resides on the blockchain, and is also the reason why,
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Table 1 – Overview of DAOs: Founding Date, TVL, Treasury, and Mis-
sion.

Founded TVL Treasury Mission

aave 2017 $6.6B $156.7M Decentralized lending and borrowing.
arbitrum 2018 $12.1M $5.3B Ethereum Layer 2 scaling.
builder 2022 – $475K∗ Developing DAO infrastructure.
compound 2017 $2.3B $123.7M Decentralized money market and lending.
cryptex 2021 $2.4M $9.6M DeFi protocol.
cult 2022 $3M∗ $350K∗ Funds decentralized initiatives.
dydx 2017 $347.6M $0 Decentralized trading and lending.
ens 2017 $1.37M $712M Naming system on Ethereum.
gitcoin 2017 $408.4K $68.6M Funds open-source development.
idle 2019 $34.0M $1.2M Optimizes DeFi yields.
lil nouns 2022 – $1M∗ Sub-DAO of Nouns for NFTs.
nouns 2021 – $12.2M Auctions unique NFTs.
optimism 2019 $5.8M $3.2B Ethereum Layer 2 scaling.
pooltogether 2019 $8.1M $3.3M No-loss prize savings game.
purple 2022 – $100K∗ Tool for creating social apps.
reserve 2019 $28.4M $0 Stable, decentralized currency.
uniswap 2018 $3.7B $3.0B Decentralized token exchange.
yamfinance 2020 $264.9K $2.8M Elastic supply protocol.

Note: TVL and Treasury values are as of December 31, 2023, except for values marked with an
asterisk (*), which are as of September 24, 2024. Cells with dashes (–) indicate unavailable data.
Source: DeFiLlama, Messari, Coingecko, CoinMarketCap, Etherscan, and Uniswap.

in theory at least, anyone in the world can join any DAO, anonymously, and become part of the

decision-making process.

To give a clearer sense of what these DAOs are, Table 1 summarizes the main DAOs we will

study below. The table lists the name of each DAO, the year they were founded, and two measures

of their economic size: the total value of digital assets locked in smart contracts in their system

(“TVL”), and the amount of money each DAO holds in its treasury. The final column gives a brief

summary of the general business purpose of the DAO.

As the table shows, DAOs vary in their purpose and in their size, with some growing extremely

large in economic value. At the high end of the scale, Aave, Arbitrum, and Uniswap all hold more

than 1 billion dollars worth of assets in their treasuries, and those three plus Optimism have more

than 1 billion dollars of digital assets locked into their systems.
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2.1.2 What Do DAOs Vote On?

Given the overarching goal of remaining “decentralized,” it is not surprising that DAOs often

use voting to make decisions. Members might vote on how to spend the group’s money, what

new features to add to their software, or other important choices. They vote using digital tokens

specific to each DAO. Early in the DAO’s formation, tokens are distributed in a variety of ways to

community members. Additionally, tokens trade on the open market, allowing anyone who wants

to to become a voter by buying tokens, or to cease being a voter by selling tokens.

It is helpful to consider a few quick examples of specific DAOs to understand what kinds of

collective decisions they make. Uniswap operates a decentralized cryptocurrency exchange where

users trade billions of dollars worth of digital assets monthly. Its token holders vote on crucial

matters like fee structures and which blockchain networks Uniswap should expand to. Aave, a

decentralized lending protocol, allows its token holders to vote on risk parameters for loans and

which new assets to support. In a different vein, NounsDAO is a collective art project where

members vote daily on how to spend the group’s funds, often supporting public goods or creative

endeavors. These votes can involve substantial sums—sometimes millions of dollars—highlighting

the real-world impact of DAO governance decisions. In Appendix E, we offer screenshots of specific

DAO proposals drawn from a variety of topics and DAOs.

2.1.3 DAO Voting Procedure and Context

The bulk of DAOs we analyze in this paper all use an identical, or very similar, voting system called

GovernorBravo. In this subsection, we briefly describe the key elements of this voting procedure.

First, there is an open proposal system: anyone can come and submit a proposal for a vote.

Technically, a proposal is a submission in the form of written computer code; in practice, it is

nearly always accompanied by a set of social practices including making a forum post discussing the

proposal, taking feedback, talking one on one with important voters, and revising the submission.

In the GovernorBravo system, DAOs set a parameter that determines the amount of tokens

needed for a proposal to gain consideration in the voting system. Some DAOs choose to set this

parameter to zero, meaning that any proposal can get a vote; others set it higher, with the idea

being to reserve attention to only viable proposals in which a meaningful number of tokens have
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Figure 1 – Number of Proposals Overtime.
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already been pledged. In Appendix B, we present a table that shows the value of this parameter

for the DAOs in our sample. In addition to the proposal threshold, DAOs also set parameter values

relating to the quorum requirement (the amount of tokens required to be voted before a vote can

be considered valid), and to the number of days between when a proposal is listed and when it goes

live for voting (proposal delay), the length of the voting period, and the length of the “timelock”

period between when the vote ends and the result of the vote executes. Appendix B shows how

these values are set for the DAOs in our sample, too.

Figure 1 shows the average number of proposals voted on in the DAOs in our sample by month.

DAOs vote on about 5 proposals per month, on average, with an upward trend over time. Appendix

C breaks this down by DAO, showing that there is conisderable variation, with some DAOs voting

on more than 10 proposals per month while others vote on less than 1 per month.

In sum, DAOs have an open proposal system and place some structure around how viable

a proposal must be before receiving a vote and what quorum is necessary to pass a proposal.

DAOs vote much more frequently than shareholders in publicly traded companies or voters in civic

elections, typically voting a bit more than once per week.
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2.1.4 Analyzing DAO Voting Data

Researchers study this voting by looking at digital wallets, which are like online accounts where

people keep their tokens. We look at wallets instead of individual people because it’s hard to know

who owns which wallet, and because the number of tokens in a wallet determines how much voting

power it has.

2.2 Generalizabilty of the Blockchain Voting Setting

The blockchain setting may not be immediately familiar to most political scientists but it offers a

useful context in which to study voting systems more broadly. In contrast to laboratory settings,

voting on the blockchain is used to make binding decisions with meaningful real-world consequences.

Engaged blockchain users are highly strategic and adversarial, similar to real-world elections or

shareholder votes in many ways.

At the same time, there are peculiarities to the blockchain setting that are important to flag.

First, as already discussed, voting power is allocated based on tokens, not people, so it is not a

one-person one-vote system, and is therefore more akin to corporate shareholder voting in some

ways. Related to this point, voting power can be very unevenly distributed and votes can often

be lopsided, with many proposals passing by wide margins—similar again to corporate shareholder

voting. These features are clearly not a problem if one is interested in studying shareholder voting

systems, and moreover, they do not change the basic facts that voting in these systems is high

stakes, and we can learn how liquid democracy might work in practice therefore from how it is used

in these contexts.

2.3 Data Collection

We now turn to describing the details of how we collected DAO voting data from the blockchain.

Readers primarily interested in our analyses may wish to skip this subsection.

To collect voting data from DAOs, we use a blockchain data platform called Dune, which allows

for the querying of decoded blockchain data. Our analysis focuses on the Ethereum blockchain,

which is the blockchain on which the vast majority of active DAOs are currently built. We focus

on three primary data types: token balances, delegation activities, and vote casts. We only study
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the irreversible, self-executing votes that DAOs use to make decisions, which are called “on-chain”

votes since they occur on the blockchain itself. We do not study a wide array of advisory votes

that DAOs take, which do not occur on-chain and are not self-executing, though such votes could

be interesting to study for other purposes.

The fundamental unit of analysis is the “wallet,” uniquely identified by its 42-character hex-

adecimal address, with voting power determined by the quantity of specific governance tokens held

or delegated within each wallet. Most of the DAOs we examined use governance tokens with ERC-

20 technical standards, which are fungible. However, four DAOs—Nouns, Lil Nouns, Builder, and

Purple—use non-fungible ERC-721 tokens, commonly recognized as NFTs. Both token types are

governed by smart contracts, each associated with a unique address. Notably, some DAOs may

use multiple address identifiers, particularly when they update their governance or token systems

through new smart contracts.

Our study includes a total of 18 DAOs that operate under a governance system branched from

Compound’s “GovernorBravo7” or similar smart contract structures. While many smaller DAOs

also use GovernorBravo, they often remain inactive. Out of the 115 DAOs we initially reviewed,

only 27 had more than ten voting proposals. To ensure relevance, we conducted a thorough review

of each DAO’s website and discussion forums to verify the use of on-chain voting for governance

activities. In some cases, on-chain voting is reserved for the final execution process following

off-chain consensus, a practice common among DAOs with fewer token holders, and we excluded

these DAOs from our analysis. Additionally, we included two large Layer-2 DAOs, Arbitrum and

Optimism, whose governance systems closely resemble GovernorBravo.

When analyzing token circulation, it is crucial to differentiate between tokens in circulation

and those locked in DAO-owned wallets that cannot be used for voting. We excluded locked

tokens from the total supply to more accurately calculate circulating tokens and delegated voting

power. For each DAO, we identified and excluded specific wallet addresses, such as mint/burn

addresses, foundation funds, and other addresses designated by the DAO.8 These exclusions were

cross-referenced with data from Etherscan, Coingecko, and Governance Docs of each DAOs for

verification.

7https://docs.compound.finance/v2/governance/
8For example, https://docs.arbitrum.foundation/dao-faqs#what-does-it-mean-for-an-arb-voter-to-

exclude-their-votes-why-is-this-functionality-beneficial--.
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The token balance data we use originates from records of token transfer events, which are logged

whenever a wallet commits a token transaction on-chain. For ERC-20 tokens, these transaction

events capture both wallet and contract address information, while for ERC-721 tokens, the data

tracks each individual NFT within the contract address. As this data is event-based, we converted

it into daily time-series datasets, reflecting the end-of-day token balance for each wallet and smart

contract. To manage the extensive data, particularly the numerous small wallets, we filtered out

those holding less than one-millionth of the tokens in circulation.

Delegation data is also event-based, capturing two types of delegation activities: changing votes

and changing delegates. The former records changes in votes received by delegates, while the latter

tracks the delegation activities of token owners. We use both events to construct daily time-series

data on delegation, distinguishing between self-delegation and delegation to others. In cases where

voting power and proposable power are separated, our analysis focused exclusively on the delegation

of voting power.

For voting records, the vote cast data documents every instance where a voting power owner

casts a vote on a proposal. This data was compiled at both the wallet and proposal levels to provide

a comprehensive overview of voting behavior. Also, we excluded the proposals that are cancelled

to ensure not to include the proposals that are not votable and executed.

Finally, we constructed a panel dataset that combines token balance, delegation, and voting

data at the wallet level for each DAO and proposal using the data events between January 1st,

2021 to December 31st, 2023. The resulting dataset includes more than 250,000 unique wallets and

over 1,700 proposals. This allows us to calculate various metrics for each DAO, such as the turnout

rate, delegation rate, and the distribution of voting power. Because the number of proposals varies

significantly across DAOs, we converted the panel data into DAO-month level.

3 Patterns of Online Delegation and Voting Behavior

The ability to delegate your vote to any other voter massively expands the options available to each

voter. Moreover, the ability to delegate your vote at any time masively expands the opportunities

to vote. On the other hand, liquid democracy potentially imposes a higher cognitive burden on

voters; instead of a simple choice between a small number of parties, voters are asked to consider

11



Figure 2 – Rates of Delegation and Voting Over Time in DAOs
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a multitude of possible delegates. Given these considerations, it is worth beginning our analysis by

chronicling basic facts about the rate at which voters avail themselves of the delegation system at

all.

3.1 Rates of Delegation and Voting

Figure 2 plots the average rates of delegation and voting over time, across all 18 DAOs in our

sample.

Two basic facts emerge from this plot. First, rates of particpation are relatively low: roughly

17% of all tokens in circulation are delegated to a delegate, and roughly 12% of all tokens in

circulation are used to vote on proposals. These rates of participation are somewhat lower than

what we observe in retail shareholder voting, and are significantly lower than what we observe for

institutional shareholders or for typical civic elections in democracies. On the other hand, as we’ve

flagged, DAOs vote much more often than shareholders or citizens typically do, so this is not an

apples-to-apples comparison. What is more, a 17% voting rate is actually on par with many local

US elections when they are held off cycle.9

9See https://effectivegov.uchicago.edu/primers/the-timing-of-local-elections.
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Figure 3 – Average Rate of Delegation by DAO.
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Second, delegates themselves participate in voting at a surprisingly low rate. Because models of

delegation typically focus on the informational challenges from the perspective of delegators, they

typically do not consider the possibility that delegates themselves may choose to abstain or shirk

their duties. Yet, as we see in the figure, the average rate of delegation is substantially higher than

the rate of turnout, implying that a meaningful number of delegates are receiving tokens and not

voting based on them. Indeed, the overall participation rate in voting for delegates is approximately

33%.

Figure 3 breaks down the average rate of delegation by DAO. There is a large amount of

variation in the rate at which tokenholders avail themselves of the opportunity to delegate. While

more than 40% of tokens are delegated in Compound, less than 5% are delegated in several other

DAOs (Cult, Optimism, Purple).

3.2 Concentration of Voting Power Among Delegates

A major theoretical and empirical question about liquid democracy concerns overdelegation: the

risk that a small number of delegates obtains a large share of voting power through the delegation

process. This clumping of voting power could be fine in many circumstances, but it carries at least

two potential costs. First, by reducing the number of independent signals being aggregated through
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Figure 4 – Distribution of Token Percentage Held by Delegates.
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voting, it could harm information aggregation. And second, it could give undue power to a small

number of people if many delegators are not closely monitoring their delegates.

Figure 4 shows the distribution of underlying token ownership compared to the distribution of

tokens post-delegation. Looking at the underlying distribution of token ownership (the dark shaded

distribution), we can see that there are many token-holders with very small holdings, and a very

long tail of large token-holders. The post-delegation distribution (lighter shaded and overlaid) is

significantly shifted to the right, indicating the aggregation of voting power via delegation. While

this shifted distribution has more density in the tail, most of it still reflects a small fraction of

overall tokens.

The histogram cannot show us the really long tail, which is what we care about most for

understanding the risk of overdelegation and highly concentrated voting power. Table 2 investigates

the most powerful delegates in each DAO. The first column shows the percent of circulating tokens

held by the single largest delegate in each DAO. In some cases, the largest delegate has a meaningful

fraction of all tokens—as high as 8% in pooltogether. In most DAOs, though, including most of

the very active DAOs, the percentage is smaller. The second column broadens out to investigate

the percentage of circulating tokens held by the five largest delegates.
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Table 2 – Concentration of Power Among Largest Delegates Across
DAOs.

% of Tokens in Circulation % of Tokens Voted

Largest Top 5 Largest Top 5

aave 5.25 11.62 28.05 54.59
arbitrum 0.25 1.02 12.29 41.62
builder 4.01 7.22 15.19 20.10
compound 5.27 13.80 35.70 59.51
cryptex 1.64 1.64 11.24 11.24
cult 0.48 1.14 23.58 30.49
dydx 6.64 13.16 29.18 41.12
ens 1.11 4.47 12.44 48.37
gitcoin 2.95 11.52 33.04 90.98
idle 5.85 11.13 37.22 52.42
lil nouns 3.78 6.47 23.86 34.68
nouns 6.81 15.70 17.74 37.02
optimism 0.15 0.52 13.91 45.61
pooltogether 8.02 11.06 35.98 59.24
purple 1.10 1.55 6.78 9.00
reserve 0.06 0.06 0.24 0.24
uniswap 1.86 6.40 15.03 46.24
yamfinance 1.41 2.03 19.16 22.48

In the final two columns of the table, we look at a measure of the “effective” concentration by

focusing on large delegates’ fraction of votes. That is, instead of looking at delegates’ voting power

relative to all tokens in circulated, we ask the question: what percent of observed voting shares

come from the top delegates? Because overall rates of participation are low, large delegates’ share

of voted tokens is often quite high. Across DAOs, the single largest delegate almost always casts

more than 10% of the votes, on average, and goes as high as 35% to 37% in the most extreme cases.

The top five delegates are above 50% of votes in a number of DAOs, and even exceed 90% in one

case.

The differences between the first two columns and the second two columns emphasizes the

role that low participation rates play in giving delegates outsize power. In principle, the rates

of delegation we observe do not look like they ought to lead to concerns of overdelegation, but in

practice, because few other people vote, the clumping gives the largest delegates significant potential

power. Whether and how they could abuse this power is not clear, however—everything we observe

here is what occurs in equilibrium, and if the largest delegates colluded to propose or push a
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malicious proposal, it is possible that many other token-holders who normally do not participate

would participate, which would reduce the delegates’ power. Nonetheless, the concentration we

observe in delegates’ votes when compared to overall voting rates is consistent with other research

that worries about over-delegation in liquid democracy.

3.3 Bottoms-Up vs. Top-Down Delegation

Different types of voters may vary in their propensity to avail themselves of the opportunity to

delegate. On the one hand, the most informed voters or those that have more at stake may prefer

to vote on their own behalf; on the other, they may be more attentive voters and therefore more

likely to be aware of the option to delegate and have the knowledge necessary to choose a delegate.

Additionally, in systems where voting power is skewed towards a small number of large voters—as

is the case in a number of DAOs—large token holders may wish to delegate in an effort to avoid

being accused of holding undue power over the system.

To examine how these forces play out in practice, Figure 5 plots the rate at which wallets

delegate as a function of the size of their wallets, as measured using the share of all tokens in

circulation that they hold. Each point in the plot represents a binned average computed from

many underlying points. As the plot shows, the very smallest token holders delegate at a low

rate—slightly greater than 5%. As wallets share of tokens increases, they delegate at steeply higher

rates; however, as we look to the right in the plot towards the much larger token holders, we see

much lower rates of delegation.

This inverted-U shape suggests some amount of ‘bottoms-up” delegation—instead of the very

largest and most attentive token-holders being most likely to delegate, it is the medium-small

token-holders who delegate the most. These may be the users who are attentive enough to be

interested in participating, but not so informed or well-resourced that they want to continue voting

for themselves.

3.4 Propensity of Voting and Delegation

A related question is whether voters who tended to vote often themselves prior to having the option

to delegate are also more likely to delegate, or not. If the ability to delegate encourages voter

participation by giving voters a cognitive short-cut, then we might expect voters who participate
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Figure 5 – Delegation Rate By Size of Token Holdings.
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less frequently to prefer to delegate. On the other hand, if delegation itself requires being attentive,

it may be that only active participants choose to do it, in which case voting and delegation could

be positively correlated.

Figure 6 compares overall rates of voting for addresses to their rates of delegation. To make this

comparison, we compute the rate at which addresses voted on proposals prior to any delegation

they made to another address. For addresses that never delegate, this will cover their entire voting

history. For addresses that do delegate, it will capture the rate at which they voted themselves prior

to their decision to delegate. We therefore omit addresses who have delegated to others from the

moment they acquired a non-zero token balance. To make the plot legible, we also omit addresses

whose wallets held token balances constituting less than 0.01% of the tokens in circulation, because

these wallets do not hold meaningful amounts of tokens and almost never participate or delegate.

As the figure shows, we find a strongly positive relationship: addresses that have a history of

participating more often in votes are more likely, rather than less likely to delegate. This points

to a central challenge to liquid democracy in real-world systems: although delegation should in

principle make the voter’s problem easier, since they only have to make occasional delegation

decisions instead of voting on every underlying proposal themselves, it still requires effort. Voters

who prefer not to pay the cost of participating may simply choose neither to vote, nor to delegate.
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Figure 6 – More-Active Voters Are More Likely to Delegate
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3.5 Delegate Effort and Voter Delegation

A final question is whether voters are able to make informed decisions about whom to delegate to,

or whether they delegate randomly. There is not a lot we can say about this question, because we

don’t have any obvious way to evaluate which delegate a voter “ought” to delegate to. However, we

can do one simple test, which is to examine whether voters are more likely to delegate to delegates

who have a track-record of voting more often. Given that voting rates are low, in general, and that

delegate voting rates are well below 100%, there is a lot of slack in the system.

Figure 7 evalues the overall correlation between a delegate’s participation rate and the share of

tokens delegated to them. Each point in the plot is a binned average representing many underlying

points. As the figure shows, we find a strong positive association; the delegates who participate

more often in voting tend to get larger amounts of tokens delegated to them. This suggests that

some amount of information is available to voters within the system. We now turn to a more

detailed study of how voters might be getting this information.
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Figure 7 – Delegates’ Voting Rates and Their Share of Delegated Tokens.
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4 The Effects of Delegation Programs on Voter Behavior

For tractability and focus, theoretical treatments of liquid democracy tend to assume some sort of

pre-existing structure that allows voters to find people to delegate their votes to. But in reality,

simply creating the functionality allowing any voter to delegate their vote to any other voter is

insufficient to create a meaningful system of delegation. While particularly invested users may find

and use the feature on their own, or might find out about it through discussion with others, scaling

delegation requires building some kind of clearing house to coordinate voters to delegates.

Efforts to encourage delegation for the clients of ETFs at the three largest asset managers

(BlackRock, State Street, and Vanguard) reflect this reality. To implement their Voting Choice

programs, which allow clients to delegate their votes in all the underlying companies held by

their index funds, each has built a website that shows clients their delegation options, along with

information about how each option will vote on matters as they arise. For reasons related to

legal compliance and simplicity, these Voting Choice programs only give clients a choice of seven

delegates to choose from, and these delegates are not individual people who take votes on clients’

behalf, but rather are algorithms that define how votes will be taken across many issues, based

on the recommendations of different interest groups and experts. The seven main choices are: ISS
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Benchmark Policy; Sustainability Policy; Socially Responsible Investment (SRI) Policy; Catholic

Faith-Based Policy; Public Pension Fund Policy; Taft-Hartley Policy; Global Board-Aligned Policy.

For further discussion of these programs and their implications for governance, see Montagnes,

Peskowitz, and Sridharan (2024).

This same reality—that voters must be given structure to help them coordinate their delegations—

has been observed in DAO governance. While delegation has been a built-in function to the Gov-

ernorBravo smart contract since its inception (and even pre-dates GovernorBravo, as DAOs have

matured, to encourage higher rates of delegation, many have chosen to build what we call delegate

programs. These programs typically include a website where users can learn about delegates and

point-and-click to delegate their votes to them. They sometimes also include a “whitelisting” pro-

gram in which delegates are formally vetted, and in some cases even involve awarding large salaries

to delegates as a function of how many tokens they are able to attract from delegators. In the

Appendix E, we share screenshots of what some of the main examples of these online hubs look

like to the user.

4.1 Effects on Delegation

We begin by estimating the effect of the delegate programs on rates of delegation. Specifically, we

estimate equations of the form

Delegation Rateit = βDelegate Programit + γi + δt + ϵit, (1)

where Delegation Rateit measures the share of tokens in circulation that are delegated to other

voters in DAO i during month t. The variable Delegate Programit is a binary variable that takes

the value 1 when DAO i has an active delegate program in month t, and 0 otherwise. Finally, γi

and δt stand in for DAO and year-month fixed effects, and ϵit is the error term. In all regressions,

we cluster standard errors by DAO. Given the small number of DAOs, these standard errors should

be regarded with skepticism; however, there is no obvious better approach given the constraints we

face.

Table 3 presents the results. The first column shows our vanilla specification, where we estimate

that the launch of the delegate program leads to a 9.2 percentage-point increase in the rate of
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Table 3 – The Effect of Delegation Program on Delegation Rate.

Delegation Rate

(1) (2) (3)

Delegate Program Launched 0.092 0.044 0.063
(0.051) (0.018) (0.033)

Delegate Program Launched, t− 2 −0.0001
(0.009)

Delegate Program Launched, t− 3 0.055
(0.051)

Observations 342 342 288
DAO FEs Yes Yes Yes
Month FEs Yes Yes Yes
DAO Linear Trends No Yes No

Note: Robust standard errors clustered by DAO in parentheses.

delegation. In column 2, we relax the parallel trends assumption by including DAO linear time

trends, which reduces the estimated effect to a still-large 4.4 percentage points. In the final column,

we further probe the parallel trends assumption by adding two leads of the treatment, leading to

an estimate of 6.3 percentage points. While there is therefore some instability in the estimate—not

surprising, given the small number of clusters we are working with—there is a consistently large

and positive effect. Given that the overall delegation rate in our sample is about 17%, an estimated

effect of 4.4 percentage points (the most precise of our estimates, from column 2) represents slightly

more than a 25% increase over this mean.

With the staggered nature of the treatment, it is worth considering alternative methods for

estimating this effect that explicitly avoid using earlier treated units to construct counterfactual

trends for other, later treated units. In the Appendix A, we perform an analysis in this fashion,

continuing to find a clear, large increase in delegations after treatment.

4.2 Effects on Voting

The rolling out of delegate programs causes large increases in the rate at which voters delegate—

but does that translate into more tokens being voted, on net? Theoretical expectations for this are

surprisingly nuanced. If delegation programs attract voters to delegate who would not otherwise

have paid attention and voted, then we should expect them to increase overall rates of turnout,
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Table 4 – The Effect of Delegation Program on Turnout Rate.

Turnout Rate

(1) (2) (3)

Delegate Program Launched 0.036 0.028 0.037
(0.013) (0.015) (0.011)

Delegate Program Launched, t− 2 −0.006
(0.009)

Delegate Program Launched, t− 3 0.016
(0.020)

Observations 342 342 288
DAO FEs Yes Yes Yes
Month FEs Yes Yes Yes
DAO Linear Trends No Yes No

Note: Robust standard errors clustered by DAO in parentheses.

assuming delegates vote at a positive rate. On the other hand, if delegate programs mainly attract

delegations from voter who were already high-propensity voters, then they could have no effect on

turnout, or even reduce turnout if the voters who delegate would otherwise participate at higher

rates than their delegates do.

Table 4 presents the results, using the same specifications from the previous analysis. As the

estimates show, we again find a large and positive effect. In this case, moreover, the estimates are

more stable across specifications (though the estimate in column 2 is somewhat noisy). The results

therefore suggest that the delegate programs attract users who were not already voting their tokens

themselves—for whom delegating would cause no net increase in turnout—but rather is attracting

users who wouldn’t vote for themselves but are willing to take the time to choose a delegate to vote

for them.

4.3 Investigating Additional Effects of Delegate Programs

Finally, we look for evidence that delegate programs reduce or increase inequalities or concentration

in governance participation. First, in columns 1 and 2 of Table 5, we look for differences in the effects

of the delegate programs on the delegation rates of small token-holders (column 1) vs. large token-

holders (column 2). Although the point estimate is larger for large token-holders, the difference

between them is small, both are positive, and we cannot reject the null hypothesis that the effects
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Table 5 – The Effects of Delegation Program.

Small
Tokenholder
Delegation

Rate

Large
Tokenholder
Delegation

Rate

Largest
Delegate
Share of
Tokens

Top 5
Delegates
Share of
Tokens

Delegate
Participation

Rate

(1) (2) (3) (4) (5)

Delegate Program
Launched

0.037 0.055 0.010 0.039 0.027

(0.026) (0.039) (0.010) (0.022) (0.071)

Observations 342 342 342 342 342
DAO FEs Yes Yes Yes Yes Yes
Month FEs Yes Yes Yes Yes Yes

Note: Robust standard errors clustered by DAO in parentheses.
Large tokenholders are defined as wallets holding more than 1% of tokens in circulation,
while those holding less are classified as small tokenholders.

are equal. In sum, there is not strong evidence here that the delegate program encouraged either

larger or smaller token-holders to participate more.

In columns 3 and 4, we look for evidence that the delegate programs might increase concentration

by encouraging token-holders to herd on a few top delegates. This could happen naturally, and

could potentially be exacerbated when the delegate webpages sort potential delegates by the number

of tokens already delegated to them, as several of the leading DAOs websites do today. However, we

do not find very much evidence for this concentration. In column 3, we estimate that the delegate

programs cause a 1 percentage-point increase in the share of tokens controlled by the single largest

delegate. In column 4, we estimate that the delegate programs cause a 3.9 percentage-point increase

in the share of tokens held by the 5 largest delegates, but this estimate is imprecise and we cannot

reject the null hypothesis of no effect. While the direction of the estimates does suggest the

possibility of some concentration induced by the delegate programs, therefore, the effect does not

seem extremely large, and evidence for it is relatively weak.

Finally, we investigate whether the delegate programs, by increasing attention on delegation

and serving more information to token-holders about delegates, causes delegates themselves to

participate in votes more often. To do so, column 5 estimates the effect of delegate programs

on a variable that measures the average percent of proposals that delegates in each DAO voted
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on (defining a delegate as any address that has received delegated tokens from at least two other

addresses). While we do estimate a 2.7 percentage-point increase in the participation rate, this

estimate is extremely noisy, and we draw no strong conclusions from it.

5 Conclusion

As online platforms and technology continue to become more important in our economic, political,

social, and economic lives, interest in developing tools for governing our online lives democratically

is increasing. Using democratic tools like voting online is an interesting applied problem for political

scientists, both because the online world presents new challenges to democracy, and also because

technology allows for us to experiment with alternative voting systems not easy to implement in

normal elections, but that might prove useful in the real world in the future.

In this paper, we have begun this research agenda by focusing on one of the oldest, most

discussed proposals for modernizing voting: allowing any voter to delegate their vote to anyone else,

sometimes called liquid democracy. While many people have explored this idea, and while academics

have developed a strong theoretical foundation for understanding some of its basic properties, we

have lacked opportunities to explore how liquid democracy works in real, high-stakes settings. This

paper presents the first evidence on how voters use delegation when it’s made available to them

in a real-world setting in blockchain, where voting is used to make important decisions often with

significant economic resources at stake.

Exploring patterns of delegation, we have found some evidence consistent with theoretical con-

cerns about overdelegation: while even the most powerful delegates do not typically hold a partic-

ularly large share of overal voting power, in the midst of low participation rates in voting, their

effective share of the tokens actually voted for proposals can be quite high. In some instances this

may be fine, but it can raise concerns that, if token holders are not monitoring their delegates,

these powerful delegates could nefariously influence outcomes, could become vectors for pressure

by outside interests, or might lower the amount of information aggregation by over-weighting a

small number of delegate signals and ignoring the private signals of the underlying token holders

who delegated their votes to these “super-delegates.” For all these reasons, it is worth continuing
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to study how liquid democracy systems can encourage a broader distribution of delegation without

creating incentives for voters to delegate votes to unqualified delegates.

We have also found a more fundamental limitation not explored in most theoretical work: the

tendency for both voters and delegates to fail to participate in the process at all, by not delegating

or voting, in the case of token-holders, and by not voting, in the case of delegates. While there

may be many causes behind these low rates of participation, one obvious potential explanation is

that voters find it cognitively costly to monitor the day-to-day goings on of these DAOs, and also

find it costly to figure out which delegate to delegate to and how to do it.

With this issue in mind, we investigated a main intervention DAOs have developed to try to spur

more participation by building online platforms that encourage “matching” between token-holders

and delegates—a key practical consideration missing from theoretical work on liquid democracy that

is essential to making it work in the real world. We find that the creation of these delegate programs

causes substantial increases in delegation, and in turn increases overall rates of participation—even

though delegate participation rates themselves remain relatively modest, on average.

These findings raise an important question not considered in existing theoretical work: what is

the best way to present this information to voters? When there are many delegate options, how

should this information be ranked and packaged for voters? Future empirical work could examine

differences in the way different DAOs have organized their online clearing houses, while future

theoretical work could consider the role that these clearing houses play in realistic versions of liquid

democracy.

These findings also offer important lessons for financial institutions that are building systems

of delegated voting. Today, the voting choice programs being built by BlackRock, State Street,

and Vanguard all rely on offering voters a fixed set of delegate options. These options are limited,

and there is evidence that voters would prefer delegates with positions different from any offered

in the fixed set of options (Montagnes, Peskowitz, and Sridharan 2024). In the future, these

institutions may wish to build a more open system of delegation, in which case they can learn from

the experiments with delegation programs that DAOs are engaging in right now.

More generally, our hope is that this paper—and the data, dashboards, and instructions we

are making public along with it—will encourage more political scientists to study the workings of

democratic systems in the online world. Political scientists have a tremendous wealth of knowledge
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relevant to the design of these systems, yet today are barely involved in studying them. There is

a tremendous opportunity to push forward more research on the design of governance systems for

large institutional investor platforms like BlackRock, for social media and AI platforms, as well

as the blockchain platforms studied in this paper. Historically, political science abdicated its role

in the study of many important governance systems in the real world—such as shareholder voting

and internal corporate politics and decision-making. There is no reason we should make the same

mistake again as technology platforms become an increasingly important part of our world.
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A Staggered Diff-in-Diff

Figure SI.1 – Staggered Diff-in-Diff on Delegation Rate
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Figure SI.2 – Staggered Diff-in-Diff on Turnout
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B Governance Smart Contract Parameters

Proposal Creation Vote to Pass Voting Timeline

(1) (2) (3) (4) (5) (6)
Minimum Threshold Quorum Differential Proposal Delay Voting Period Timelock

aave(a) 0.5% / 1.25% 2% / 6.5% 0.5% / 6.5% 1 day / 7 days 3 days / 10 days 5 days

arbitrium 0.01% 5% / 3% — 3 days 14 - 16 days(b) 3 days
builder 0.50% 10% — 3 days 4 days 2 days
compound 0.25% 4% — 2 days 3 days 2 days
cryptex 1% 4% — 2 days 3 days 2 days
cult Top 50 Holders — — 7 days 5 days —

dydx(a) 0.5% / 2% 2% / 10% 0.5% / 10% 1 day 4 days / 10 days 2 days / 7 days
ens 0.10% 1% — a few seconds 7 days 2 days
gitcoin 1% 2.50% — 2 days 6 days 2 days
idle 1% 4% — 2 days 3 days 2 days
lil nouns 1% 10% — 2 days 3 days 2 days

nouns 2 Nouns (≈0.2%) 10-20%(c) — 5 days 5 days 2 days
purple 0.25% 10% — a few seconds 4 days 2 days

optimism 0% 30% — a few seconds 5 - 14 days(d) —
pooltogether 0.10% 1% — a few seconds 5 days 2 days
reserve 0.00% 10% — 2 days 3 days 3 days
uniswap 0.10% 4% — 2 days 7 days 2 days
yamfinance 1% 4% — a few seconds 2 days 12 hours

Parameters:
(1) The minimum amount of votes (in % of total voting power) required for an account to create a proposal.
(2) The required minimum amount of votes (in % of total voting power) in support of a proposal for it to succeed.
(3) The difference between for-votes and against-votes (in % of total voting power) needs to exceed.
(4) The number of Ethereum blocks (i.e., time) to wait before voting on a proposal may begin.
(5) The duration of voting on a proposal.
(6) The minimum waiting time for successful proposals to be queued before execution, and sometimes called grace period.
Note:
(a) Aave and dYdX have two types of voting executors (long and short), depending on the type of proposal.
(b) A Governance proposal’s voting period can be extended by up to two days if quorum is reached late, ensuring at least
two days of voting after quorum. This extension means the voting period lasts between 14 and 16 days.
(c) Dynamic quorum adjusts a proposal’s quorum based on its level of contentiousness: more ”against” votes lead to
a higher quorum. The coefficient is 1: every against vote increases quorum votes by one.
(d) Optimism updated its voting period eight times in 2023.

Table SI.1 – Governance Smart Contract Parameters.

33



C Basic Statistics of Voting for each DAOs

Proposal % of Tokens in Circulation

Treatment Total per Month Turnout Delegation

aave ✓ 391 10.9 4.71 6.74
arbitrum ✓ 16 1.6 2.95 8.97
builder 73 5.6 29.05 9.29
compound 156 4.3 13.06 41.81
cryptex 13 0.5 14.85 15.38
cult 144 8.0 0.83 1.22
dydx ✓ 16 0.6 10.92 27.79
ens ✓ 20 0.9 8.49 16.03
gitcoin ✓ 83 2.9 8.21 28.08
idle ✓ 37 1.2 12.26 23.40
lil nouns ✓ 144 7.2 16.78 19.20
nouns ✓ 395 13.6 31.40 28.79
optimism ✓ 34 3.4 1.39 2.19
pooltogether ✓ 78 2.6 4.40 20.31
purple 46 3.3 17.77 2.20
reserve 24 2.2 11.04 10.41
uniswap ✓ 32 1.2 10.44 35.09
yamfinance 37 1.1 3.14 4.50

Table SI.2 – Basic Statistics of Voting for each DAOs.
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D Further Information About Delegation Programs

Delegation Program Compensation for Delegate

Treatment Whitelist Platform Status Format

aave ✓ ✓ Discussion Forum ✓ Gas Fee Rebate
arbitrum ✓ Karma ✓ Delegate Incentive System (Started 2024)
builder
compound
cryptex
cult
dydx ✓ ✓ Discussion Forum
ens ✓ Discussion Forum
gitcoin ✓ ✓ Karma ✓ Stipend for Steward Councils (200 - 750 USD/month)
idle ✓ ✓ Discussion Forum
lil nouns ✓ Agora
nouns ✓ Agora
optimism ✓ ✓ Agora ✓ Retroactive Delegate Rewards
pooltogether ✓ Discussion Forum
purple
reserve
uniswap ✓ Agora ✓ Delegate Reward (Up to 6000 USD/month; Started 2024)
yamfinance

Table SI.3 – Delegation Program Information.
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E Screenshots of Delegate Platforms

Figure SI.3 – Agora (Optimism).
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Figure SI.4 – Karma (Arbitrum).
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(a) Delegate Platform in Discussion Forum

(b) Example of Delegate’s Page

Figure SI.5 – Discussion Forum (Aave).
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F Proposals

F.1 Governance-related Proposals

F.1.1 Aave
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F.1.2 Arbitrum
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F.1.3 Purple
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F.2 Fund-related Proposals

F.2.1 Nouns
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F.2.2 Gitcoin
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F.2.3 ENS
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F.3 Election Related Proposals

F.3.1 Optimism
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F.3.2 Lil Nouns
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F.3.3 ENS
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F.4 Technical Proposals

F.4.1 Idle
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F.4.2 Uniswap
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F.4.3 Compound
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