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Abstract

Liquid democracy encompasses a family of
decision-making processes where votes can be cast
directly or passed along proxy chains. We provide
a community-maintainable and systematic survey
of (computational) social choice papers on liquid
democracy, organized through a searchable taxon-
omy of core modeling features that have appeared
in the literature. Drawing on the insights from our
survey, we also outline a number of research direc-
tions, which we consider of special importance for
both the theory and practice of liquid democracy.

1 Introduction

Liquid democracy (LD) is a family of mechanisms for flexible
representation in collective decision-making. Its most charac-
teristic feature is the delegation of voting rights: each partic-
ipant may choose to cast their vote directly, or to delegate
their vote to a proxy, who may in turn decide whether to vote
or delegate, and so pass the votes they have accrued further
to yet another proxy. The participants who retain their votes
cast their ballots and their voting weight increases according
to the delegations they have received. The term “liquid” re-
flects three complementary ideas: (i) it describes the flow of
trust and power through delegations, (ii) highlights the flexi-
bility of votes that can change over time allowing a delegator
to regain direct participation, and (iii) captures the fluid tran-
sition between direct and representative participation, where
each participant can choose their position along the spectrum.

A brief history of liquid democracy. In 1884, Charles L.
Dodgson (a.k.a. Lewis Carroll) proposed that candidates in
multi-winner elections could use received votes for them-
selves, transfer them to other candidates, or leave them un-
used, effectively anticipating the idea of delegated voting.
Unlike modern LD, however, his system empowered candi-
dates rather than voters and included no transitive delegation
beyond a single step. More than 80 years later, Gordon Tul-
lock (1967) proposed a hybrid between direct and representa-
tive democracy in which citizens could either vote directly or
delegate their vote to another person, anticipating that elec-
tronic communication would make such flexibility feasible.
James C. Miller (1969) expanded this vision with revocable

and issue-specific delegations in an imagined computer-based
voting system. The idea resurfaced in the Internet era with
Rob Lanphier’s Public Ballot<Stewardship (1995), introduc-
ing transparent, topic-specific, and replaceable delegations.
Bryan Ford (2002a; 2002b) later formalized the concept in
his model of Delegative Democracy, defining transitive del-
egation and other structural principles that made the system
functionally equivalent to modern liquid democracy. James
Green-Armytage (2005) provided further justification for the
principle of transitivity and integrated transitive delegations
with preferential issue voting in his model of Direct Democ-
racy by Delegable Proxy. ! Subsequent scholars and devel-
opers (see, e.g., the work by Paulin (2020)) have further re-
fined these ideas both in theoretical analyses and in practi-
cal implementations in proposition-development systems like
LiquidFeedback? [Behrens et al., 20141, contributing to the
continuing conceptual and technical evolution of the field.

Contribution of the paper. We present a (community-
maintainable) literature survey, supported by a searchable
taxonomy that captures key features of the liquid democ-
racy models studied to date. We focus specifically on litera-
ture that contributes mathematical and computational models
to the study of liquid democracy within the fields of social
choice and computational social choice. We make this survey
available through a website, which makes our overview con-
tinuously expandable as new research develops. Through its
shared classification tool, it supports the community in build-
ing a more systematic body of knowledge on liquid democ-
racy. By taking stock from our survey, we draw attention to
a richer definition of liquid democracy, which covers more
of its salient features besides vote delegation and, based on
it, we outline a series of directions for future research, which
can enrich our theoretical understanding of LD and improve
its implementation in software and its deployment in practice.

"The term “liquid democracy” appears to have been first used
by John Washington Donoso (a.k.a. “Sayke”) in the Python devel-
oper community, where it referred to a knowledge sorting and vote
recommendation system. The term appeared later in the political
sphere in 2007 as a concept for topic-dependent political represen-
tation. The shift around 2009 toward collective decision-making,
the possibility for agents to participate directly or via proxies, and
transitive delegations marked the emergence of its modern meaning.

2liquidfeedback.com
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2 Preliminaries

In this section we first fix some terminology and then provide
a broad overview of the literature that offers the context for
our subsequent focus on model-driven research on LD.

2.1 Some Key Terminology

As a starting point for our survey, we present a minimal dic-
tionary and generic framework for liquid democracy. Since
there is no settled or consistent terminology in the papers on
liquid democracy—and closely related notions are often de-
scribed using different or even conflicting terms—we try to
harmonize such a vocabulary here.

An electorate (also called a society or population) consists
of a set of voters, agents or participants, who may either cast
their votes directly or delegate them to others. A direct voter,
also known as an active or casting voter, votes on their own
rather than delegating, while a delegator (or delegating voter)
transfers their vote to another voter, called their proxy—and
sometimes referred to as the delegatee—who serves as their
immediate representative in decision making. All delegation
relations together define a delegation graph. Within such
graph, by following delegation chains or trust relationships,
each delegator is ultimately represented by a unique repre-
sentative (but as we will see, some models allow for multiple
representatives). Such representatives are sometimes also re-
ferred to as gurus. When voters declare multiple delegation
links, not all of them may take effect: the potential (or de-
clared) delegation graph contains all stated edges, whereas
the realized delegation graph, also referred to as the induced
or effective delegation graph, results after resolving delega-
tions. Finally, each voter is assigned a voting weight, some-
times called their share, reflecting the number of voters they
represent, via delegation chains, in the realized structure, in-
cluding themselves. Levels of influence of an agent in the
system can be conceptualized and measured in many ways,
and are referred to as their voting power.

2.2 A Bird’s-Eye View on the LD Literature

Research on voting involving delegations has been pursued
within several disciplines: from political science, to eco-
nomics, to computer science and decentralized governance.
Its thrust has typically been the aim to better articulate the
advantages and limitations. of liquid democracy as a mech-
anism for collective decision-making. Arguments in fa-
vor of liquid democracy [Blum and Zuber, 2016; Valsan-
giacomo, 2025] typically focus on aspects concerning the
democratic legitimacy [Alger, 2006; Green-Armytage, 2015;
Blum and Zuber, 2016] and accuracy [Berinsky er al., 2025]
of collective decisions. Much research, especially in com-
puter science and Al, has focused also on providing models
to better understand potential limitations or drawbacks of lig-
uid democracy, and their scope: from power concentration
[Zhang and Grossi, 2021; Grossi and Nitsche, 2025], to del-
egation cycles [Brill et al., 20261, to epistemic inaccuracy
[Caragiannis and Micha, 20191, just to mention a few—for
a short guide to the relevant literature we refer to the work
by Papasotiropoulos and Schmidt-Kraepelin (2025). The pa-
pers that introduce and/or analyze specific liquid democracy
frameworks are our explicit focus in Section 3.

Moreover, there is work that studies existing implemen-
tations or mechanisms of liquid democracy, either axiomati-
cally [Brubach et al., 2022] or experimentally [Kling er al.,
2015]. Worth mentioning are also works that, while not pri-
marily focused on liquid democracy, yield results that are
relevant to the theory or practice of liquid democracy set-
tings. Skowron et al. (2017) were among the first in the so-
cial choice literature to explicitly draw motivation from liquid
democracy, studying the computation of rankings of propos-
als arising in platforms such as LiquidFeedback. The prob-
lem studied by Papasotiropoulos et al. (2026) applies to dele-
gation graphs, where the goal is to select k£ voters from the
electorate so as to proportionally represent the electorate’s
supports. Finally, an algorithmic problem that can also be
formulated as taking a delegation graph as input and aiming
for a cycle-free delegation outcome that is stable with respect
to participants’ ranked preferences is studied by Kavitha et
al. (2020), Natsui and Takazawa (2022) and Kavitha et al.
(2024). Finally, we also note work on proxy voting where del-
egations are not transitive, that is, in which delegation chains
of length greater than one are not permitted [Abramowitz and
Mattei, 2025; Cohensius et al., 2017]. In addition to the
above, liquid democracy has also obtained attention in the
context of machine learning [Armstrong and Larson, 2024;
Blair et al., 2024], multiagent systems [Kolonin et al., 2022],
recommender systems [Boldi et al., 2015], as well as in
blockehain and decentralized governance; for an overview of
the later we refer to the survey by Weidener et al. (2025).

3 The Living Taxonomic Survey

Although the most characteristic feature of liquid democracy
is transitive vote delegation, the specifics of the models pro-
posed to study this and related features often diverge con-
siderably. The literature on liquid democracy has become
highly fragmented, with individual works adopting distinct
design choices. As a result, there is no single, unified (fam-
ily of) framework(s) that could serve as a common point of
reference—with only a few exceptions, most models appear
in isolation, analyzed in no more than two or three papers. In
this work, we identify a set of criteria that capture the fun-
damental design decisions underlying each model. We take
these modeling choices as the basis for a categorization that
can underpin a taxonomy of the existing literature. In par-
ticular, we conceptualize each liquid democracy model as
evolving along a distinct trajectory through a set of design
choices, where each decision reflects a modeling assump-
tion that shapes the resulting formulation and distinguishes it
from others. We focus on papers which introduce or examine
a concrete theoretical framework as this allows us to com-
pare and highlight the modeling choices in the current litera-
ture. With such a taxonomy, we aim to bring structure to the
field, enable systematic comparisons across models and make
potential research gaps more visible, for instance by high-
lighting which (combinations of) assumptions have been fre-
quently explored and which remain underexamined. Certain
modeling choices are often made only implicitly in existing
papers, and our taxonomy brings these to light. We view the
proposed labeling also as a practical tool for future research:
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a road-map for situating new contributions within the broader
literature, clarifying their conceptual assumptions, and iden-
tifying related existing models. Such a taxonomy facilitates
immediate orientation and contextualization for readers.

3.1 A Taxonomy of Liquid Democracy Research

We now outline the categories used in our taxonomy, which
we organize into three broad groups.

Decision-Making Settings

In this first group of categories we collect features of the
decision-making problem within which liquid democracy is
embedded in the papers considered. Liquid democracy nat-
urally arises in situations where collective decisions need to
be made. These processes typically unfold in two distinct
phases: first, agents express their preferences for delegating
voting rights; second, the actual vote takes place. As the
main innovation of liquid democracy lies in the vote dele-
gation component, much of the research focuses exclusively
on the first phase, without considering how the delegations
will ultimately be used in voting [Chatterjee er al., 2025;
Kolonin et al., 2022; Escoffier et al., 2019]. We refer to such
works as single-stage. In contrast, multi-stage models explic-
itly consider the decision phase, where the election outcome
matters; this applies, for instance, to the papers by Boldi et
al. (2009), Zhang and Grossi (2021), Butterworth and Booth
(2023), Ade et al. (2022), Harding (2022), and D’ Angelo et
al. (2022). Deliberation may also occur before or alongside
these phases; works that treat it as an explicit part of the pro-
cess are likewise classified as multi-stage. We note that in
some cases (e.g., in the works by Colley and Grandi (2022)
and Jain et al. (2022)), voters do express preferences over
potential outcomes, but these are used only to resolve consis-
tency constraints rather than to determine the final outcome,
so we classify such settings as single-stage.

Following the existing dichotomy from social choice stud-
ies, a delegation process might appear for epistemic reasons
or for preferential purposes. The first case (e.g., found in
the studies by Butterworth and Booth (2023), Kahng et al.
(2021), Becker et al. (2021), Brill ef al. (2022), Zhang and
Grossi (2022), and Revel et al. (2022)) occurs when there
is an underlying truth which the agents are trying to uncover
through voting and delegation—typically assigning their vote
to voters that (they believe) are better informed. The sec-
ond case deviates from viewing voters as having quality for
truth revelation. Instead, then, agents have individual pref-
erences, either over election outcomes (be it a set of candi-
dates or a binary domain) [Jain et al., 2022; Harding, 2022;
Bentert et al., 2022; Colley er al., 2023] or among other vot-
ers [Noel et al., 2021; Bersetche, 2025; Escoffier et al., 2019;
Markakis and Papasotiropoulos, 2024], or both [Kotsialou
and Riley, 2020]. Some papers remain non-committal on
this distinction, focusing on the structure, dynamics and qual-
ity of delegation itself, regardless of whether it originates
from epistemic or preferential motivations [Dey et al., 2021;
Alouf-Heffetz er al., 2025]; unless the paper explicitly adopts
an epistemic perspective, we classify it as preferential, as this
is what is typically assumed in social choice.?

3In a similar spirit, some works legitimately warrant multiple la-

Types of Delegation

In the second group of categories we distinguish which types
of delegation are considered in the literature. A first distinc-
tion pertains to the number of acceptable proxies each voter
is allowed to designate. In a single-proxy model, each voter
may delegate their voting rights to exactly one proxy per issue
or domain [Becker er al., 2021; Caragiannis and Micha, 2019;
Harding, 2022; Colley and Grandi, 2022]. Only the most spe-
cific/recent delegation applies, producing an unambiguous ef-
fective delegation graph in which each voter’s representation
follows a single delegation chain. In a multi-proxy model,
participants may delegate to multiple proxies simultaneously,
often assigning weights or contextual scopes to each [Chatter-
jee et al., 2025; Golz et al., 2021; Alouf-Heffetz et al., 2025;
Brill and Talmon, 2018; Bersetche, 2025; Markakis and Pa-
pasotiropoulos, 2024; Ade er al., 2022; Colley er al., 2020].
Power can thus be distributed among several representatives
or aggregated according to predefined rules.

Then, whether delegations involve stochasticity—such as
voters delegating or casting their ballots with certain proba-
bilities [Halpern et al., 2023a; Brill et al., 2026] and revealing
the correct outcome only with some likelihood [Caragiannis
and Micha, 2019; Kahng er al., 2021]—or whether all deci-
sions are fixed in nature [Revel et al., 2022; Boldi et al., 2009;
Brill and Talmon, 2018; Golz et al., 2021; Escoffier et al.,
2020; Colley et al., 2020], gives rise to a classification along
the stochastic-deterministic dimension. We note that while
a_probabilistic interpretation of the model itself [Bersetche,
2025] or of certain notions within it [Boldi et al., 2009] may
appear in some works, and probabilities may also be intro-
duced for other purposes, such as capturing power dynam-
ics [Colley et al., 2023; Ade et al., 2022], as long as voters’
behavior remains deterministic, we classify these models as
deterministic. Conversely, works that nominally describe de-
terministic settings but analyze their stochastic counterparts
for a richer theoretical spectrum—such as the distinction be-
tween pure and mixed equilibria [Noel et al., 2021]—are clas-
sified as stochastic.

A further distinction arises when considering the role of
delegations as vehicles for representation. With substitutive
delegations, the act of delegating replaces direct participa-
tion in a specific decision: once delegated, the participant’s
role in that decision is complete [Chatterjee er al., 2025;
Escoffier et al., 2019; Escoffier et al., 2020; Dey et al., 2021;
Kotsialou and Riley, 2020]. With complementary delega-
tions, delegation and direct voting become independent activ-
ities: delegations may then persist and be applied repeatedly
across multiple independent decisions or for different pur-
poses within a single decision process [Tyrovolas et al., 2024,
Koppe et al., 2024; Harding, 2022]. In such models, vot-
ers may retain a fraction of their voting rights when delegat-
ing [Grossi and Nitsche, 2025; Brill ef al., 2026; Bersetche,
2025], could still be asked to vote even if they prefer to del-
egate [Alouf-Heffetz et al., 2025]) or may delegate only part
of their influence to express a more fine-grained stance while
still casting their own opinion on the issue [Ade er al., 2022].

bels when touching on aspects outside their main focus. In such
cases, we assign labels according to the work’s primary emphasis.
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For the last category, we observe that in some settings,
voters are free to delegate without any restrictions, select-
ing any delegatee they wish. We refer to such cases as
the unconstrained delegation setting [Markakis and Papa-
sotiropoulos, 2024; Markakis and Papasotiropoulos, 2021;
Alouf-Heffetz et al., 2024; Berinsky et al., 2025; Colley and
Grandi, 2022]. In contrast, models of constrained delega-
tion a priori impose specific limitations [Boldi et al., 2009;
Christoff and Grossi, 2017; Escoffier et al., 2020; Caragiannis
and Micha, 2019; Ade er al., 2022; Chatterjee er al., 2025];
for instance, allowing delegations only to more competent
voters according to a predefined metric, to agents whose pref-
erences belong to a particular domain (e.g., single-peaked or
symmetric), to neighbors within a network structure, or al-
lowing delegations only whenever they respect specific logi-
cal constraints.

Systemic Features

In the third group of categories, we focus on features of liquid
democracy which concern the processes that bring about or
are brought about by delegations. A first natural dichotomy
concerns whether agents in the framework can be modeled
as strategic—acting to maximize some private or collective
utility [Bloembergen et al., 2019; Escoffier et al., 2020;
Noel et al., 2021; Brill et al., 2026]—or as non-strategic par-
ticipants, who truthfully report their preferences and states
[Utke and Schmidt-Kraepelin, 2023; Colley er al., 2023;
Markakis and Papasotiropoulos, 2024; Koppe et al., 2024;
Jain et al., 2022; Kotsialou and Riley, 2020]. Some stud-
ies also introduce external actors that behave maliciously,
attempting to influence the electorate (e.g., through control
[Alouf-Heffetz et al., 2024; Alouf-Heffetz et al., 2025] or
bribery [Bentert er al., 2022]) to steer the outcome in their
favor, but, even then, when the voters act non-strategically
(even if they remain vulnerable to strategic moves), we re-
gard the model as non-strategic.

A second natural dichotomy is driven by whether lig-
uid democracy is modeled as a static or dynamic process.
Liquid democracy is in practice a dynamic process unfold-
ing over time, where new issues arise and voters repeat-
edly engage by casting votes or reassigning their delegations
[Behrens et al., 2014]. Some papers explicitly incorporate a
dynamic dimension, giving it a distinct role in how delega-
tion evolves [Grossi and Nitsche, 2025; Markakis and Papa-
sotiropoulos, 2024]. However, the majority of research fo-
cuses on static settings, analyzing delegation as a one-time
event rather than an ongoing process [G6lz et al., 2021;
Alouf-Heffetz et al., 2025; Butterworth and Booth, 2023;
Harding, 2022; Colley er al., 2020]. Iterative procedures
have also been employed as methodological tools to reach
stable delegation outcomes, e.g., in the papers by Noel et al.
(2021) and Koppe er al. (2024). However, we still clas-
sify such works as static, since the iteration takes place at
the modeling level rather than through active voter partici-
pation over time—unless the authors explicitly frame it as a
dynamic interpretation of their approach [Bersetche, 2025;
Escoffier et al., 20201.

A further distinction concerns the manner in which effec-
tive delegation graphs are determined. This allows us to dis-

tinguish between centralized and decentralized settings. In
centralized settings, a central authority assists in coordinat-
ing delegations, towards achieving a specific objective; a sce-
nario considered, indicatively in the papers by Markakis and
Papasotiropoulos (2024; 2021), Becker et al. (2021), Ty-
rovolas et al. (2024), Caragiannis and Micha (2019), and
Brill e al. (2022). In decentralized ones, no such coordi-
nating entity exists, and delegations form organically from
individual decisions or behavior [Bloembergen er al., 2019;
Colley et al., 2023; Escoffier et al., 2019; Ade et al., 2022;
Brill et al., 2026]. Centralized procedures may also appear
in contexts where the problem under consideration relates to
modification or adjustment of certain preferences [Jain er al.,
2022], yet, for our purposes, what matters is whether central-
ized processes directly affect the delegation behavior itself.

With respect to the latter distinction we added a dedi-
cated category about delegation.cycles. Delegation cycles
have attracted significant attention, and we tag papers that
address their implications. Whether cycles are viewed as an
issue depends on the underlying delegation model. Some
literature simply models the possibility of cycles and may
even regard them as potentially beneficial [Brill et al., 2026;
Grossi and Nitsche, 2025; Noel et al., 2021; Berinsky et al.,
2025]; we classify these as cycles-tolerant models. In other
models, particularly multi-proxy models [Behrens, 2015], ex-
plicit resolution mechanisms have been proposed—such as
priority rules or centralized interventions—to actively elim-
inate cycles [Brill and Talmon, 2018; Markakis and Papa-
sotiropoulos, 2024; Golz er al., 2021]; we classify these as
cycles-intolerant models. The same label applies to papers
in-which cycles cannot occur due to modeling assumptions
[Kahng er al., 2021; Ade et al., 2022], as well as to those that
include fallback voting options when a delegation chain ends
in a cycle [Harding, 2022; Colley et al., 2020].

3.2 Illustration of the Taxonomy: Two Examples

To illustrate our taxonomy, we consider two well-cited papers
in the field and explain how they are classified.

First, we examine the paper by Kahng et al. (2021). Its
focus is on a binary decision problem, where one of the al-
ternatives is assumed to be objectively correct and voters
who do not delegate cast an explicit vote. This makes the
model epistemic and multi-stage. Voters may delegate only
to more competent neighbors in a directed graph, which rules
out delegation cycles and renders the model both constrained
and cycle-intolerant. Delegation outcomes are described by a
probability distribution over approved neighbors, making the
model stochastic, while each realized outcome assigns a sin-
gle proxy. The basic delegation mechanism is decentralized
(although a centralized mechanism is also considered which
satisfy specific desiderata). Since voters must either delegate
or vote directly, the model is substitutive. Finally, it does not
involve temporal or strategic considerations.

As a second example, we consider the work by Brill and
Talmon (2018). Here, the setting is an ordinal election, mak-
ing the model preferential. The focus is on how a voter’s
final ballot is formed, with voting rules playing only a sec-
ondary role; accordingly, we classify the model as single-
stage. Voters may delegate different pairwise comparisons
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Liquid Democracy in Social Choice

Further Material ~ About the website
on LD and the labels

@ @® Papers’ Sorting V [number of papers]
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according to the available labels
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Figure 1: Schematic representation of the website’s structure and layout. The site includes tabs with further reading materials (books, events,
platforms) and additional details about the webpage itself, including how to contribute and explanations of the taxonomy labels. A timeline
lets users limit the set of papers by date. Each paper entry shows its venue(s), a link to an online version (when available), and its labels.
Users can filter papers by selecting one or more labels, using a disjunctive filter.

to different voters without restrictions, which makes the
model multi-proxy and unconstrained. Because such dele-
gations may lead to intransitive preferences, cycles may be
formed, and the central question is whether a given delegation
graph yields consistent preferences; we classify the model as
cycles-intolerant. When not, the authors study centralized
methods to resolve them. Since voters may choose to dele-
gate only some comparisons while expressing others them-
selves, the model is complementary. Finally, this work does
not involve temporal, strategic, or stochastic aspects.

3.3 The Community-Maintainable Website

We certainly do not regard our taxonomy as definitive, but
rather as a perfectible tool to help researchers navigate the
existing literature and identify fruitful avenues for future re-
search. Therefore, instead of providing a static survey of
the field—which, inevitably, would sooner or later become
outdated—we present our taxonomy as a maintainable web-
page that lists and labels existing works according to our tax-
onomy. In particular, through our online resource; interested
researchers will be able to (i) access a curated collection of
all papers within the scope of our survey, (ii) explore works
by specific labels from the taxonomy, (iii) directly access ma-
terials from each publication, (iv) see where LD research is
being published, and (v) discover further relevant resources
and information on liquid democracy.

A preview of the webpage* is shown in Figure 1. The page
is hosted on GitHub, to allow direct contributions from the
community. Being open-source, our project enables the com-
munity to continuously update and refine its content (e.g.,
by adding new publications, including links, revising labels
when appropriate, and expanding the categories and the avail-
able filtering options). Hence, our initiative will serve as a liv-
ing, community-maintained comprehensive overview of the
evolving state of research in LD. The platform can, for now,
be accessed at the following provisional link.

gpapasot.github.io/ld-comsoc.

“The webpage follows the format and template of the project
“Satisfiability Solvers in Mathematics,” managed by Bernardo
Subercaseaux, which is in turn a fork of the project “Algorithms
with Predictions,” built and maintained by Alexander Lindermayr
and Nicole Megow.

The current, initial, online version of our overview includes
38 papers, which, to the best of our knowledge, forms a com-
plete compendium of the published works on liquid democ-
racy within the social choice field that fall within our intended
scope. All labeled papers are listed in the references list of the
current manuscript, because, each is associated with at least
one indicative label in Section 3.1.

An additional strength of the platform is that it supports ba-
sic statistical exploration of the field. A first look reveals that
almost half of the papers appear in major Al venues (IJCAI,
AAAIL AAMAS), while the rest are dispersed across a broad
and heterogeneous set of outlets, ranging from EC and Social
Choice and Welfare to the International Journal of Game The-
ory, NeurIPS, and TARK. It also highlights a temporal trend,
with a steady stream of publications of 3-7 papers appearing
each year between 2018 and 2025, with the peak at 2021 and
2022. In addition, it reveals structural patterns: while all epis-
temic models are inherently multi-stage, none of the intro-
duced dynamic models are multi-stage. Taken together, these
observations call for more intricate and systematic analyses
of the literature, potentially informed by the methodological
perspective developed by [Boehmer et al., 2024].

4 Beyond the Survey: Future Research

Our taxonomy summarizes how theoretical work in social
choice has approached the topic of liquid democracy and
maps the boundaries of current approaches. It forms the basis
for the discussion of future research directions that we em-
bark on in this final section of the paper.

4.1 Widening the Scope of Liquid Democracy

We start by drawing the attention of the research commu-
nity back to a richer definition of LD, which is close to how
it is conceived in practice—as implemented for instance in
systems like LiquidFeedback—and which captures features
that go beyond the sole delegation of voting rights. In do-
ing so, we emphasize the importance of key features of liquid
democracy that have yet to be studied in depth and, impor-
tantly, that are of special practical relevance. LD has evolved
since the latter half of the 20th century through contributions
from scholars across multiple disciplines, culminating in the
conceptions proposed by Ford (2002b) and Green-Armytage
(2015). These conceptualizations frame liquid democracy
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as a mechanism of collective preference elicitation that inte-
grates direct and representative participation by enabling in-
dividuals to: (1) cast votes directly; (2) delegate their voting
rights; (3) delegate on a topic-specific basis; (4) make del-
egations transitive; and (5) revoke or reassign them. These
features enable a dynamic division of labor and foster epis-
temic specialization. Building on this notion, practical im-
plementations aim to develop systems for the democratic self-
governance of large-scale groups, in which every participant
can engage in matters of personal interest while being repre-
sented in all others. This development broadened the scope of
liquid democracy beyond classical issue voting to encompass
additional contexts such as, in particular, deliberation and its
moderation. Novel yet compatible concepts, such as hier-
archical delegations and the suspension of delegations, pro-
vided a foundation for interpreting liquid democracy as an
adaptive and self-regulating system. LD can be understood
as a learning socio-technical system in which feedback loops
and evolving delegation patterns foster the emergence of in-
stitutional knowledge and trust.

In what follows we highlight a number of concrete direc-
tions that stem out of this richer set of features and broadened
perspective on LD, seeking to better connect the current so-
cial choice literature with LD’s present-day practice.

4.2 Concrete Research Directions

Beyond issue voting. Three principal regimes can be dis-
tinguished, which serve different purposes in a collective
decision-making process supported by LD. Classical issue
voting is conducted within a defined period, employing es-
tablished methods and typically yielding a set of winning
options upon completion of the voting phase. This is the
regime which is typically studied in the literature. Contin-
uous polling extends over a prolonged period, in which vot-
ing is used as input to aggregative analysis aiming at sum-
marizing, ranking, or filtering groups’ preferences [Halpern
et al., 2023b; Lindeboom et al., 2026]. Allowing dele-
gations to be revised at any time, the aggregated outcome
evolves continuously. Typical applications.include the mon-
itoring of public sentiment and.the pursuit of deliberative
objectives, such as the fair representation of minority posi-
tions [Skowron et al., 2017; Papasotiropoulos et al., 2026;
Janson, 2018]. Conditional activation operates with a vari-
able time horizon, concluding once a predefined condition
(e.g., quorum attainment) is satisfied. This regime is relevant
in contexts like the collective moderation of deliberative pro-
cesses, where the accumulation of sufficient support triggers
a specific response, such as the admission of a new alterna-
tive in an agenda. These three regimes may coexist within the
same model or platform [Behrens er al., 2014]. Research has
yet to devote sufficient attention to the latter two regimes and
the role of LD in them.

Hierarchical delegations. A hierarchy emerges when del-
egations have overlapping scopes: through an overlay of pol-
icy area—specific default delegations, and topic-specific del-
egations. Together, these layers give rise to domain-specific
representation patterns. Participants can delegate once, allow
their preferences to apply broadly, and refine them progres-

sively. This structure reduces the cognitive effort required for
participation in collective decisions. While such mechanisms
have been implemented and used in practice [Behrens et al.,
2014], they remain largely unexplored in theory.

Delegation evolution. As emphasized in Section 4.1, dele-
gations in LD are much richer than normally considered in the
literature: not only can they have variable scope, but they can
also be retracted or reassigned. These features make it pos-
sible for the representation patterns enabled by delegations
to evolve over time. Understanding this temporal dimen-
sion of LD is an open line of research that could shed light
on the extent to which LD gives rise to emergent phenom-
ena like epistemic specialization, the development of institu-
tional knowledge, and trust over time [Behrens er al., 2022;
Markakis and Papasotiropoulos, 2024].

Power, influence and representation. The transitivity of
delegations in LD has given rise to concerns about the pos-
sibility of disproportionate accrual of power, once power is
conceived only based on the “flow” of votes, abstracting away
from the retractability of delegations. Recent work has started
to point towards models of power that are more attuned to
the richer conception of LD we argue for here, showing that
while voting weight is “liquid”—that is, accrues linearly in
the length of delegation paths—power in LD may actually be
“viscous”—that is, accrue sublinearly—thanks to the com-
bined effect of the transitivity and retractability of delegations
[Grossi and Nitsche, 2025]. Yet, much more work is needed
to better understand the nature of power and influence in LD.
In such a context it would also be important to better under-
stand the sort of representation that LD provides, with respect
to other democratic innovations that are geared towards rep-
resentative decisions, such as sortition [Flanigan et al., 2021;
Valsangiacomo and Zuber, 2025], and with respect to exist-
ing formal theories of representation, as developed within
the multi-winner voting literature [Faliszewski et al., 2017,
Lackner and Skowron, 2023].

Partial delegation mechanisms. Further research could
systematically investigate partial delegation mechanisms that
allow voters to transfer only those aspects of a decision
in which they feel indifferent or insufficiently informed, an
idea that has appeared in several works (e.g., by Zhang and
Grossi (2022)). This line of inquiry is particularly promising
for multi-dimensional decision spaces, where preferences are
rarely uniform across all dimensions and where voters may
wish to retain control over some bounds while delegating re-
finement of others. Building on proposals such as Pairwise
Liquid Democracy [Brill and Talmon, 2018] or the very re-
cent one of Nested Convex Delegated Voting [Behrens and
Swierczek, 2025], future work could explore formal mod-
els, incentive properties, and computational implications of
resolving indifference through structured delegation chains.
Such research would clarify how partial delegation can en-
hance representational accuracy without fragmenting respon-
sibility across dimensions, and how it interacts with aggre-
gation rules that treat unresolved indifference in a principled
way. In doing so, it could contribute to a more nuanced theory
of delegation that is tailored to complex policy spaces rather
than discrete choice settings.
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Real-world data and data generation. Current research in
LD severely suffers from the lack of delegation data. Very
few and only highly heterogeneous relevant empirical studies
on real-world data exist [Kling er al., 2015; Revel ez al., 2022;
Hall and Miyazaki, 2024; Schmid and Shestakov, 2024]. At
the same time, while synthetic data on delegation graphs
are regularly used to assess theoretical models, data gener-
ation methods vary considerably, leading to often incompa-
rable studies. Future work should aim at developing princi-
pled and standardized pipelines for the generation of dele-
gation data, possibly building on recent insights into meth-
ods for sampling elections [Szufa et al., 2022; Szufa et
al., 2025]; the theory of random graphs [Bollobds, 2011;
Frieze and Karonski, 2015] may also provide useful guidance
for constructing such a toolkit.
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