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ABSTRACT
Citizens can increase openness, transparency, and accountability
of institutions by taking part in face-to-face participatory policy-
making deliberations, such as participatory budgeting assemblies.
But for participants’ contributions to influence policy outcomes, or-
ganizers need to capture and synthesize participants’ input. Existing
approaches are not inclusive for participants or require too much
time from organizers. We designed e-scribing, a novel approach for
capturing and synthesizing participants’ input from face-to-face
deliberations in real time by combining scribes with digital technol-
ogy. To evaluate the approach, we built DeliberationWorks, a digital
deliberation technology that helps scribes (a) capture proxy input
(i.e., as participants) that is complete and accurate so that partici-
pants do not need to interact with technology themselves and (b)
synthesize the discussion in real time using labels. We deployed
DeliberationWorks with 5 scribes in two face-to-face deliberations
with 8-10 participants and found that, on average, 82% of the input
was captured mostly accurately. After one hour of training, scribes
synthesized input within 10 minutes of the end of the deliberation.
Our findings suggest that e-scribing makes participatory policy-
making more inclusive by allowing participants to share their input
without interacting with technology, and more time-efficient by
reducing synthesis and training times for organizers.

CCS CONCEPTS
• Human-centered computing → HCI design and evaluation
methods; • Applied computing → Computing in government.
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1 INTRODUCTION
Citizens can increase openness, transparency, and accountability of
institutions to address pressing social issues, like climate change and
racial inequities, by taking part in face-to-face participatory policy-
making deliberations—meetings where participants deliberate to
improve or create policies to address problems in their community
[1, 4, 12, 37–39].

For participants to influence policy outcomes, organizers must
capture and synthesize participants’ input to incorporate it into
written policy proposals. Input must be captured in an inclusive
manner to ensure that all participants are heard and that resulting
policies reflect all participants’ views [1, 26]. Input must also be
synthesized in a time-effective manner to ensure that organizers
can spend their time in other parts of the process, such as recruiting
participants and training volunteers [15].

Unfortunately, existing approaches of capturing and synthesizing
participant input in face-to-face contexts [e.g., 2, 21–23, 40, 42, 43,
45] can exclude participants or require a great deal of organizers’
time. For example, the most common way to capture input is to
have participants interact directly with digital technologies (e.g.,
Decidim, CONSUL DEMOCRACY1), which excludes those who
are unwilling to or uncomfortable interacting with technology
[29, 44]. Alternative approaches, such as artificial intelligence-based
technologies or scribes, can help increase inclusion, but they are
time consuming for organizers to synthesize the input captured
during face-to-face deliberations.

To address this gap, we present e-scribing, a novel approach for
capturing and synthesizing input from face-to-face participatory
policy-making deliberations by having scribes capture structured in-
put in real time using digital technology. To evaluate the e-scribing
approach, we built DeliberationWorks, a digital deliberation tech-
nology designed to help participatory policy-making organizers
to capture input from participants in an inclusive manner and to
synthesize the input in minimal time by combining scribes and
technology.

2 BACKGROUND
2.1 Participatory policy-making deliberations

are increasingly popular
Participatory policy-making initiatives, such as participatory bud-
geting [38], participatory design [37], deliberative polls [12], and
citizens assemblies [4], have spread around the world because they
deepen public participation in decision-making [39] and improve
the openness, transparency, and accountability of institutions [26].

1decidim.org, consulproject.org
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Participatory policy-making often involves face-to-face delibera-
tions where participants discuss and share ideas, reasons, sugges-
tions, questions that organizers can use to improve or create new
policies [29]. For example, in participatory budgeting, participants
attend deliberations to generate ideas and decide how to spend
part of a city’s budget [e.g., 29]. After the deliberation, organizers
synthesize participant input into reports to share with the commu-
nity for transparency and with decision makers for implementation
[18].

Despite recent advances on e-participation research and practice
[36], face-to-face deliberations are a necessary part of participa-
tory policy-making because they allow participants to build trust,
commitment to the process, and overall have a higher quality delib-
eration [1, 5, 6, 20, 29, 34, 41]. Face-to-face deliberations also avoid
the challenges of online technologies that can exclude populations
[8, 29], especially marginalized groups such as older adults [44], or
those who have difficulties interacting through digital technologies
or written communication.

Unfortunately, it is still difficult for organizers to capture and
synthesize input in a way that is inclusive for participants and
does not take too much time [8, 30]. In this paper, we refer to
inclusive input as input that is captured without participants having
to interact with any digital technology, accurately captures the
meaning of what a participant shared (i.e., accurate), and captures all
inputs from each participant (i.e., complete). To synthesize the input
quickly, input capture and synthesis should occur as simultaneously
as possible, reducing the need to process input after the deliberation.
To do so, organizers need to train scribes to segment and extract
relevant input and label it in real time.

2.2 Existing approaches for capturing and
synthesizing community input

Digital governance and human-computer interaction (HCI) researchers
have proposed approaches to help organizers capture [22, 40, 43]
and synthesize input from participants [2, 21, 23, 42, 45]. Existing
digital technologies currently support three kinds of approaches for
capturing and synthesizing input from face-to-face deliberations:
participant-generated input, artificial intelligence-based, and scribe-
based approaches. These approaches help increase participation in
participatory policy-making initiatives, but do not capture input in
both an inclusive [20, 29] or timely manner [8, 30] in face-to-face
deliberations.

2.2.1 Participant-generated input approaches. The majority of ex-
isting technologies designed for capturing and synthesizing par-
ticipant input generally rely on participants to provide the input
themselves by interacting directly with technologies [8, 22, 23, 40,
42, 43, 45]. For example, digital technologies likeWikium+ and Tilda
allow participants to synthesize their own input while engaging in
online discussion [42, 45] and could be employed in face-to-face
contexts if participants have access and are willing to interact with
digital devices. However, requiring interaction with digital devices
excludes those who face challenges doing so [8, 44].

2.2.2 Artificial intelligence-based approaches. AI-based approaches
that include natural-language processing (NLP) and machine learn-
ing (ML) help organizers collect all verbal input and minimize

synthesis times [2, 10, 22]. Yet, in practice, these systems are not
accurate or reliable enough to save time [2, 10, 24, 28, 32]. For ex-
ample, automated speech recognition (ASR) technologies, such as
Otter.ai2, help organizers capture speech from face-to-face delib-
erations and automatically convert it to text, but organizers still
spend a significant amount of time fixing inaccuracies in the tran-
scriptions and synthesizing the input. Even when there are large
amounts of accurate data available for training NLP models, it is
unclear whether automated synthesis is consistent enough to save
organizers’ time [2].

2.2.3 Scribe-based approaches. Scribes can be trained to capture
participant input at face-to-face deliberations [17, 19], but training
scribes to capture specific types of input takes time. For example,
volunteer scribes have been trained to capture input at large-scale,
face-to-face deliberations while a team of volunteers synthesized
their notes in real time [19], but training took a full day, which is a
prohibitive amount of time for most volunteers.

Scribing technologies are too expensive and require too much
training time [28]. For example, professional scribes who provide
live-transcription for deaf and hard of hearing participants use spe-
cial hardware that is too costly for capturing discussion notes in
participatory policy-making deliberations [24, 28]. To address this
challenge, prior research in crowdsourcing has employed crowd-
workers to capture input in real time [28]. However, hiring crowd-
workers is still costly due to the extra hardware (e.g., microphones)
and the cost of hiring multiple workers. Moreover, full transcrip-
tions are not necessary nor ideal for policy development, which
benefits from more concise input structured as questions, reasons,
suggestions, for example.

2.3 E-scribing: a novel approach for capturing
and synthesizing input from participatory
policy-making deliberations

The digital governance and the HCI communities want organizers
to capture input from participatory policy-making deliberations
in an inclusive manner for participants [8] and to synthesize the
input in minimal time [2].

Existing theoretical and practical approaches, such as participant-
generated input, AI-based technologies, and scribes alone are not
sufficient to support inclusive participation at face-to-face delibera-
tions without increasing the time needed from organizers.

To address this gap, this paper contributes e-scribing to the field
of digital governance, a novel approach that combines scribes and
scribe-support technology for capturing and synthesizing input
from face-to-face participatory policy-making deliberations.

To evaluate the e-scribing approach, we designed and built De-
liberationWorks, a digital deliberation technology with scribing fea-
tures like proxy commenting and comment labels that help scribes
capture structured input for participants without having them inter-
act with technology while also labeling input in real time, thereby
minimizing the time needed for training scribes to synthesizing
input.

2otter.ai
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3 DELIBERATIONWORKS SYSTEM DESIGN
Our goal in this project was to design a sociotechnical system (i.e.,
process and technology) for participatory policy-making that al-
lows a representative group of participants to generate and vote on
proposals without requiring extensive amounts of time or techno-
logical literacy.

Participants in previous participatory policy-making initiatives
can take days, weeks, or months to generate and develop propos-
als for voting. As a result, only those with ample free time and
resources can participate and reap benefits of that participation. To
shorten the time required for policy-making, we split the work of
decision making and policy development. A representative group
of participants, the decision makers, attend two one-hour deliber-
ations: an agenda-setting deliberation and a voting deliberation.
In the agenda-setting deliberation, the decision makers generate
and select a small number of ideas to develop into full proposals.
In the voting deliberation, decision makers vote on which of the
full proposals to implement. A second group of participants, the
policy developers, with more time and expertise to develop the pol-
icy proposals that the decision makers selected for development.
Splitting decision making from policy development can be thought
of analogously to the division of labor between city council mem-
bers and staff, and creates an inclusive policy-making process for a
representative group of decision makers.

However, this split leads to two technical challenges: technology
exclusion and training time. We overcome these challenges using
the e-scribing approach, which combines scribes with digital tech-
nology to capture and synthesize participants’ input in real time.

3.0.1 Technical challenge 1: Avoiding technology exclusion with
scribes. Not every participant feels comfortable providing input in
writing or online [44], and providing access to hardware is also
prohibitively expensive. To overcome this challenge, e-scribing in-
cludes scribes to capture deliberation participants’ input without
requiring participants to directly interact with technology. To do so,
scribes use proxy commenting to take notes as participants. Scribes
use the scribing interface to create a group with the names of partic-
ipants in their tables. Then, scribes write down input as participants
deliberate (Figure 1, 1).

DeliberationWorks allows scribes to capture and synthesize in-
put that is accurate and complete enough to influence policy de-
velopment. The scribe interface was designed so that scribes could
synthesize participant input with minimal effort. For example, with
less than five clicks, scribes are able to label input captured with au-
thor, policy, and type labels. Making it easy to label input increases
scribes’ accuracy and completeness by allowing them to focus on
the content of their notes and labels rather than on the process for
capturing and labeling input.

3.0.2 Technical challenge 2: Minimizing training time. Scribes need
to be trained in a brief amount of time to capture notes that are
immediately useful for policy developers. To overcome this chal-
lenge, e-scribing includes digital technology designed for scribes
and an asynchronous training guide for scribes to quickly learn how
to synthesize input collected in real time. Although the exact time
it takes to synthesize participants’ input varies across contexts, it

is widely agreed upon that this is one of the major challenges for
organizers of participatory policy-making [21, 30].

Building on prior technologies that attempt to label participants’
input in real time [22, 42, 45], we provide comment labels that scribes
use to categorize the type of comment, the policy the comment is
referring to, and the author of the comment. Comment labels allow
scribes to quickly learn what input to capture and how to label
it, saving organizers time to find and aggregate specific pieces of
input. To label their notes, scribes click on the type of input using
the type labels dropdown (Figure 1, 2), click on the author of the
comment using the author labels (Figure 1, 3), and the policy label
by clicking on the policy from the policy database (Figure 1, 4) or
by typing in the policy number (Figure 1, 5).

The purpose of scribes’ captured input is to support policy de-
velopers in developing policies off decision makers’ ideas without
having to be at the deliberations themselves. For example, when
comments are labeled as questions, policy developers can easily spot
those in the scribe notes and improve the policy by incorporating
answers to participants’ questions. Policy labels are used to link
the comment to a policy from a policy database populated prior to
discussion, which allow policy developers to filter input that was
relevant to the policies they are responsible for developing. Author
labels are used to attribute the author to the comment, which allow
policy developers to contact participants directly in case they had
clarifying questions about their input.

To reduce the time that it takes to train scribes to both capture
and synthesize input in real time, we provided a self-paced asyn-
chronous training guide, a slide presentation that scribes used to
get comfortable with their task prior to the real deliberation. The
training guide included an overview of the deliberation and Delib-
erationWorks, the codebook that scribes used to label participants’
comments, and a sample deliberation video that they used to prac-
tice scribing. This training allowed scribes to quickly understand
what input to capture the deliberation and how to do so using De-
liberationWorks. Scribes were instructed to type in summarized
notes into DeliberationWorks rather than verbatim transcripts to
reduce the skill needed to type participant input and hence reduce
the training time. Concise notes are desirable because they reduce
the time of further synthesis of the deliberation.

4 METHOD
4.1 Context
We draw on data collected during the pilot stages of our city’s first
participatory budgeting process: a process that allows community
members to decide how to spend part of the city’s budget [38]. From
Fall 2021 to Winter 2022, our research team ran two one-hour, face-
to-face deliberations with undergraduate students as participants
and scribes, and members of our team as facilitators. In the first
deliberation, participants were given a set of 68 short policies com-
piled from various sources including canvassing with community
members and city documents, and included policies such as "pro-
vide microloans to small businesses" and "increase funding for mental
health programs in schools." These policies were categorized into
10 areas, such as Education and Healthcare. Moderators instructed
participants to choose their top policy, provide their reasoning,
ask questions, and suggest edits so that policy developers could
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Figure 1: DeliberationWorks scribe interface allows scribes to capture input for participants using proxy commenting (1) and
synthesize input in real time using comment labels (2-5).

develop the short policies into more complete proposals for the
second deliberation. In the second deliberation, we invited the same
participants back to individually rank 10 developed proposals and
discuss their reasoning. During both deliberations, participants
were divided into small groups of 4-8 people with one moderator
and 1-2 scribes.

4.2 Participants
We recruited 16 undergraduate students at a Midwestern US univer-
sity. Ten students were participants and six were trained as scribes.
Eight out of the 10 participants came back for the second day of
deliberation. Out of all students, seven were recruited from a com-
munity engagement class and the other 9 were recruited by the
class students.

4.3 Data collection
We recorded audio recordings, surveys, and DeliberationWorks log
data from the two deliberations and scribe trainings. Each delibera-
tion took 60-70 minutes, and were audio recorded and transcribed
with an automatic speech recognition (ASR) system for analysis. We
also recorded survey responses from scribes after the training and
after the deliberation. Two scribes responded to both surveys. In
the post-training survey, scribes were asked how long the training
took and how confident they were to scribe at a real deliberation.
In the post-deliberation survey, scribes were asked how long it took
them to finish editing their notes after the deliberation was over,
and how long it took them to feel comfortable scribing before the
deliberation.

4.4 Analysis
We analyzed completeness and accuracy of the scribe notes as
compared to the audio transcript, similar to prior research on note-
taking [7, 13, 14, 25]. We began the analysis with a researcher
segmenting the audio transcripts into idea segments, or units [9], as

if they were scribes for the group with access to the "ground truth"
of what was said. We use segments as the unit of analysis rather
than words, unlike prior research on live captioning scribes [28],
because full verbatim transcripts are not necessary for proposal
development in our context. The researcher labeled each segment
with author, policy number, and type labels: comment, question,
suggestion, reason, new following the codebook on Table 1. These
labels were created prior to data collection and used to train the
scribes.

To analyze completeness, we compared coded segments from the
ground truth transcript with scribe notes and coded each segment
as present or missing from the scribe notes. As a secondary analysis,
we categorized the missing comments following a simple iterative
coding process [33] to understand the kinds of input that scribes
missed.

For accuracy, we compared the author, proposal number, type,
and the content of each scribe note to the coded ground truth. Au-
thor, proposal, and type were analyzed as binary variables (i.e.,
accurate, inaccurate). For content, similar to prior note-taking re-
search [e.g., 7, 14], one coder began by coding each scribe note as
mostly accurate,missing info, and inaccurate (see Table 2). Then, two
other coders did several rounds of coding on subsets of the data to
improve the code descriptions. Once the codes were improved, two
independent raters coded 42 of the 98 codes (43%) in the dataset and
reached a substantial level of agreement indicated by the Cohen’s
Kappa statistic (K = 0.63) [27, 31]. To reduce observer bias (i.e., to
avoid impartial judgements about the accuracy of scribe notes), one
of the independent coders selected for this analysis was a trained
qualitative researcher not involved in this project. Recognizing that
most scribe notes were coded as mostly accurate (84%) and none as
inaccurate (0%), we also calculated a prevalence and bias-adjusted
Kappa statistic, which indicated an almost perfect level of agree-
ment (PABAK = 0.86) [3, 27]. Seven notes were excluded from the
accuracy analysis because they were too difficult for the researchers
to understand and thus to compare to the scribe notes due to the
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Table 1: Comment type labels used to train scribes and to code audio transcriptions

Type Description Example
question clarifying questions about the proposal or

the process
It says increased funding for mental health programs, but there’s already been
adult programs that exist. Has there been a deficit? (P5)

suggestion suggestion for changing the proposal or
the process

I’d switch ’environment education’ for ’critical race theory’ (P2)

reason reason why participants support, oppose,
or are unsure about a proposal

I think it’s important that there’s education in the [district], but I think there’s
more pressing issues and the budget would barely put a dent in it (P4)

new new proposals participants come up with Rebuilding the school in the most underserved [district] would improve educa-
tional equity (P3)

comment comments that do not fit other categories I’m just surprised we don’t have a 24-hour mental health crisis hotline (P9)

noise in the environment. Five scribes were included in this analysis
because one scribe did not participate in the deliberations despite
being trained and filling out the post-training survey.

5 FINDINGS
5.1 Most input was captured and labeled

without requiring participants to interact
with technology

We found that in two one-hour deliberations, scribes captured on
average 82% of all the input that participants shared out loud in dis-
cussion. In total, scribes captured 105 comments out of 128 shared.
All scribe notes were labeled with the author of the comment, the
policy it referred to (if any), and the type of comment, including
47 labeled as reasons, 16 suggestions, 9 questions, 5 new policies,
and 24 general comments. None of the participants interacted with
the technology to have their comments captured and labeled for
further use by organizers.

The input that scribes failed to capture was generally input
that was considered not useful for policy development and hence
scribes were not trained to capture. For example, scribes missed
questions that were answered by moderators or participants (8
questions), questions that happened before the discussion started (2
questions), comments contributing personal knowledge or reactions
(e.g., I think that [this policy] is really popular here within the [city’s]
community; 7 comments), or indecisions about policies (3 comment).
Only four of the comments missed should have been categorized
according to the training guide, which suggests that it is possible
that the majority of what was not captured was because scribes
were following the training rather than due to distraction.

On the other hand, two of the comments captured by scribes were
not captured by the automated transcription system because of the
noisy environment and the placement of the external microphones
relative to the speakers. The researchers also considered the the
audio recording unintelligible.

5.2 The scribe notes captured were generally
accurate, few missed important information

We found that, on average, scribes labeled 77% of their notes with
the accurate type (e.g., question, reason, suggestion). There was
a significant of variance between the scribes: the most accurate
scribe labeled 100% their comments with the accurate types, while

the least accurate scribe accurately labeled 50%. For example, when
capturing P4’s the reason for supporting a policy, scribe S3 wrote:

I worry this [policy #21] is inaccessible to some commu-
nities because it’s more expensive. I think public trans-
port is a better solution (P4, #21, comment, scribed by
S3)

In the above quote captured and labeled by S1 as comment, P4
explained their reasoning for not supporting policy #21, which is
because of the cost of the policy. According to the coding book
provided to the scribes during the training (see Table 1), this quote
would have been more accurately labeled as a reason instead of
comment. In terms of the author, scribes labeled 94% of their notes
accurately, ranging from 100% to 90% accuracy. The high accuracy
could be attributed to how participants introduced themselves at
the beginning of the deliberation and scribes were instructed to
add them to their groups in DeliberationWorks. Some of the partic-
ipants also had profiles in the system and thus had profile pictures
that scribes could use to identify their group members. Another
factor contributed to the high accuracy was that some scribes al-
ready knew each other. Nevertheless, there were a few cases where
scribes mislabeled the author even though they knew their names,
suggesting that the scribe was distracted when taking their notes.
One factor that might have compromised the accuracy of the au-
thor tags was that we did not provide nametags to participants, so
scribes did not have a way to remember the names of participants
in their groups unless they asked again. However, the groups were
relatively small, ranging from 4 to 8 people, which made it relatively
easy for the scribes to remember everyone’s names.

In terms of policy number, scribes labeled 87% of their notes accu-
rately, ranging from 100% to 74%. The lower accuracy, compared to
author labels, might be explained by how participants often talked
about multiple policies at the same time, making it unclear which
policy they were commenting on. For example, when discussing
their indecision about which policy to choose to support, P6 said:

I chose healthcare. I was torn between numbers #63, or
Alternatives to the mental health emergency. But then
also, like #65, Increasing access to mental health sources.
Yeah, they are really important [unintelligible]. I also
don’t know a lot about [unintelligible], but I feel like
homelessness is, I just think it’s extremely important. I
also think that [unintelligible] I feel like homelessness
is [a problem] across America (P6)
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This quote was difficult to understand due to the noisy envi-
ronment, but generally, the participant expressed indecision about
policies #63 and #65, which are under the Healthcare category, as
well as unmentioned policies under the Housing and Infrastruc-
ture category, which was mentioned by the previous participant
in the discussion. Overall, P6 supports these policies because of
how important these issues are nationally, but they feel they do not
have enough knowledge about them. The scribe for the table, S5,
captured:

It’s extremely important. Although I don’t know much
about [the city], homelessness is a nation-wide issue,
but we need people to care about mental health crises
(P1, #63, reason, scribed by S5)

S5 accurately labeled the type of note as reason, although the
author was captured inaccurately (P1 instead of P6). S5 chose to
label the comment with policy #63, one of the policies mentioned by
the participant. This was not considered an accuracy mistake, but
rather an example of inflexibility in the system or in the training.

In terms of content, we found that of the 98 scribe notes that
were compared to the "ground truth" transcript, on average, 85%
were coded as mostly accurate, 15% were missing information, and
0% were inaccurate. Scribe notes were coded as missing information
rather than mostly accurate if they failed to capture concrete details
that would help policy developers make policies more specific. For
example, when speaking about the lack of a policy in Education to
make high schools more equitable, P9 said:

I didn’t find one that I believe serves what I believe to
be the biggest need in [Education], that being equitable
education across all [unintelligible] high schools for all
the districts within [the city] (P9)

The scribe failed to capture the specific context behind P9’s
reasoning, high schools:

It was difficult to pick a policy within education in
[the city] that serves everyone in all districts/schools. It
needs to be broad, equitable assistance and policy (P9,
comment, scribed by S5)

Unexpectedly, we found that scribes were able to capture intent,
which would not be captured with automated transcription soft-
ware. In one of the notes captured by S2, P3 had said that policy
#21 would be a good if it was free:

I think each [policy] is the step to get to the next one.
Yeah, so #21, like #15, is good if you make it free. Like,
it’s already much more affordable than having their
own car (P3)

Yet, as judged by the names and descriptions in the policy data-
base, P3 really meant #22 instead of #21, which was captured by
the scribe S2:

#22 is good if it was free. #15 is a good first step (P3, #15,
reason, scribed by S2)

5.3 DeliberationWorks helped organizers save
time synthesizing participants notes and
training scribes

We found that all the captured scribe notes were labeled within 10
minutes after the deliberation was over based on self-report from
the scribes in the post-deliberation survey.

From the two scribes who responded to the post-training survey,
we found that scribe training took at most one hour to complete;
we also learned that both scribes took about two hours preparing
for the deliberation, including the training they completed. This
suggests that scribes took one hour after the training was over to
get familiar with DeliberationWorks.

We also found that scribe notes were on average 42% the length,
in character count, of the notes extracted from the ASR transcript,
which could also save time when used by organizers.

6 DISCUSSION
6.1 E-scribing is more inclusive for participants

and time-efficient for organizers than
existing approaches

We found that DeliberationWorks equipped scribes to capture and
synthesize an average of 82% of the input shared by participants
with only two hours of asynchronous training and preparation.
The input captured was synthesized within 10 minutes after the
deliberation was over. The input was labeled by the scribes with
77-94% accuracy (average across author, policy, and type labels)
and 85% of the content captured was considered mostly accurate
by two independent raters.

In the following sections, we discuss how the e-scribing approach
compares to the three existing approaches for capturing and synthe-
sizing participant input in face-to-face participatory policy-making
deliberations.

6.2 Participant-generated input
The most popular digital technologies for supporting participatory
policy-making aim to increase participation through online con-
tributions. These digital technologies help increase participation
because they make participation available to those who cannot
attend face-to-face meetings. Yet, face-to-face deliberations are
necessary for participatory policy-making because they allow par-
ticipants to build trust, commitment to the process, and overall
have a higher quality deliberation [1, 5, 6, 20].

To truly support inclusive participatory policy-making, technolo-
gies should be designed to support inclusive face-to-face deliber-
ations. Compared to existing participant-generated input capture
technologies [8, 22, 23, 40, 42, 43, 45], the main benefit of Delibera-
tionWorks is that participants do not have to interact with technol-
ogy at all to have their input captured and integrated into an online
ecosystem, making participation more inclusive for participants
who are unwilling or uncomfortable interacting with technology
[44], those who have trouble expressing themselves in writing, or
those that do not own digital devices with internet access. Based
on our experience with the participatory budgeting process, most
participants that attend face-to-face deliberations fall under at least
one of these categories.
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Nevertheless, e-scribing and participant-generated input natu-
rally complement each other because they support different user
groups: e-scribing supports inclusive face-to-face participation,
while the participant-generated input approach supports partic-
ipants who cannot attend face-to-face deliberations.

6.3 AI-based approaches
AI approaches promise to automate undesirable human tasks or
process large amounts of information quickly, such as capturing
and synthesizing participant input in participatory policy-making
deliberations. Yet, AI is not ready to perform automated capture or
synthesis because of the lack of accuracy and reliability [24, 28, 32].

Using existing algorithms, organizers still have to spend a signif-
icant amount of time fixing inaccuracies from transcripts and inter-
preting results of automated synthesis. We need further research
to understand how much time exactly it would take organizers to
capture and synthesize input using AI, but prior studies and our
personal experience using AI-based systems, suggest it would take
at least a few hours to days depending on how much data there is.
State of the art commercial transcription software offers a series of
recommendations to improve the accuracy of automated transcrip-
tions, such as using external microphones, minimize background
noise, avoid overlapping dialog [35]. However, these recommenda-
tions are not feasible in the context of face-to-face participatory
policy-making without increasing the cost, such as by adding mi-
crophones to each participant or group. It is possible that even with
extra hardware (e.g., microphones), ASR accuracy would not be
high due to the noisy environment.

Compared to ASR technologies, DeliberationWorks scribes re-
duce the time that organizers need to synthesize the captured input
from hours to minutes. This is because even if AI can generate a
completely accurate transcription of the meeting, organizers still
must go through the data to label participants’ input. Another ben-
efit of human scribes using DeliberationWorks suggested by our
findings is that human scribes are able to capture intent, which an
ASR technology would not be able to do.

E-scribing and AI-based approaches could potentially be com-
bined to increase input capture accuracy and decrease synthesis
time. AI-based technologies could help scribes increase their accu-
racy when using DeliberationWorks. For example, when scribes use
DeliberationWorks and capture an input that looks like a question,
an AI agent could show a pop-up that confirms with the scribe
that their label is accurate. At the same time, e-scribing could also
help AI increase its accuracy. For example, as scribes use Delibera-
tionWorks to label participants’ input, their data could be used to
train machine learning models to automatically label scribes notes.

6.4 Scribe-based approaches
Scribe-based approaches are simple to implement and have already
been used successfully at scale [e.g., 11, 19]. But without technology
support, the cognitive load to capture and synthesize input might
affect accuracy and completeness of their notes. Existing scribe-
based approaches increase inclusion at face-to-face deliberations
because they allow participants to share their input by simply
having a discussion with their peers, but scribes currently are not
equipped to synthesize discussions and save organizers time. This

is because scribes are generally tasked to capture notes rather than
labelling and categorizing them in a structured manner.

Digital technology can scribes do more than just capture notes to
help organizers save time. As demonstrated by our work, by having
technology that is simple to use, scribes are able to help organizers
save time by doing some basic synthesis, such as by segmenting
specific bits of input and labeling them almost in real time.

E-scribing also makes scribingmore motivating for scribes. Anec-
dotally, when our research team deployed DeliberationWorks with
student scribes, they were more motivated to use the tool as op-
posed to the off-the-shelf note-taking technology previously used.
Offering scribes motivating tools is important because scribes are
often volunteers and keeping volunteers engaged is a challenge to
organizations running participatory policy-making processes [16].

6.5 Limitations and future work
This study has several limitations. First, we did not directly compare
the e-scribing approach to existing approaches. To get a better
understanding of how an AI-based approach compares to e-scribing,
for example, future work should consider setting up experiments to
directly compare existing approaches in terms of accuracy of input
capture and time to train organizers to synthesize input.

We also focus on only one context of participatory budgeting.
While this is one of the most critical contexts in which participants’
input might influence budget allocations directly, there are many
contexts in which capturing and synthesizing participants’ input
in real time might benefit both participants and organizers. Fu-
ture work should incorporate e-scribing in contexts such as citizen
assemblies with a diverse set of participants beyond students.

We learned that there was some significant variation between
scribes’ accuracy. Future work should consider improving the ac-
curacy and completeness of scribes. For example, to make scribes
more consistent without significantly increasing organizers time,
the scribe training could include a short assessment of scribing
ability or instruct scribes to actively clarify participants’ input.

7 CONCLUSION
Citizens can increase openness, transparency, and accountability
of institutions to address pressing social issues by taking part in
participatory policy-making deliberations. Yet, for participants’
contributions to influence policy outcomes, organizers must capture
and synthesize participants’ input. Existing approaches such as
participant-generated input, artificial intelligence-based, and scribe-
based, are not inclusive for participants or require too much time
from organizers. In this paper, we present the design of e-scribing,
a novel approach for capturing and synthesizing participant input
from face-to-face participatory policy-making deliberations. To
evaluate the e-scribing approach, we built DeliberationWorks, a
digital deliberation technology that helps scribes capture input as
participants and synthesize the discussion in real time. We deployed
DeliberationWorks in two participatory budgeting deliberations.
We found that, on average, 82% of the input was captured mostly
accurately. Synthesis time was reduced to about 10 minutes and
training time to one hour. Our findings suggest that e-scribing
technologies can be used to support face-to-face deliberations to
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help make participation more inclusive for participants and save
organizers time.

This work shows that e-scribing helps advance the goals of the
digital governance by contributing the design and evaluation of a
digital technology. We also contribute a new set of outcomes previ-
ously overlooked by the community that similar systems should
consider when evaluated, such as training time. This work extends
prior theories of inclusive participation in participatory policy-
making without compromising inclusion or time required to scale
the approach.
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