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Abstract

While citizen science has increasingly gained
recognition as a valuable approach for engaging the
public in scientific research, the method has seen
limited application in food waste contexts. Our
reflective essay examines the application of citizen
science to address houschold food waste as part of
a broader, interdisciplinary research initiative,
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focusing on the challenges we experienced and the
lessons we gleaned from applying the citizen
science process to our research. Our study
gathered two rounds of empirical household data
on food and food-related packaging discard behav-
iors to refine a predictive agent-based model
designed by our project partners to simulate house-
hold food waste patterns and implications. Over a
two-week period in April 2024, citizen scientists in
two Florida cities documented the types, quantities,
and reasons for discarding food, as well as associ-
ated packaging waste. While the project demon-
strated the utility of citizen science for gathering
food waste data, it also highlighted several logistical
and methodological challenges, including complex-
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ities in materials distribution, patticipant training,
and maintaining data quality. Based on our experi-
ence, we offer recommendations for future citizen
science projects in the food waste domain, empha-
sizing the importance of well-designed materials,
robust partnerships, and strategies to mitigate pat-
ticipant fatigue. This essay underscores citizen sci-
ence’s potential to illuminate consumer food waste
research while offering guidance to researchers and
practitioners interested in the method on how to
mitigate challenges and achieve intended outcomes
and impacts.

Keywords
citizen science, food waste, critical reflection,
household waste, agent-based model, case study

Introduction

Over the past few decades, citizen science (CS) has
been touted as an innovative approach to generate
empirical data at scales and within contexts previ-
ously considered unattainable, or impractical, by
traditional research methods alone (Bonney et al.,
2016; Pateman et al., 2020). As the practice of dep-
utizing nonprofessional scientists to contribute to
various stages of research—from data collection to,
in some cases, study design—CS can enable more
inclusive examinations of complex social and envi-
ronmental issues (Bonney et al., 2016; Campbell et
al., 2024; Kasperowski & Kullenberg, 2019).
Despite roots in 19%-century amateur naturalist
and astronomy society groups, modern CS
emerged over the past three to four decades due to
rapidly improved and expanded technologies that
facilitated the digital crowdsourcing of data to
support biodiversity monitoring and other pro-
environmental efforts (Bonney et al., 2009; Jordan
et al,, 2015).

CS proponents contend that the expansion of
public engagement in science has produced several
benefits for researchers and stakeholders alike,
including increased transparency in scientific pro-
cesses, improved efficacy of data collection at large
scales, and a deeper appreciation and understand-
ing of science among the broader, nonprofessional
citizenry (Kasperowski & Kullenberg, 2019). Advo-
cates and practitioners also suggest that CS’s flexi-
bility as a discipline—with numerous design and
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implementation options—means that it can be
applied across diverse contexts to help address crit-
ical challenges and areas of inquiry (Ballard et al.,
2017; Bonney et al., 2016; Pateman et al., 2020).
For example, CS projects around the world are
implemented to monitor bird species distribution
and migration patterns, assess radiation levels in
the aftermath of the Fukushima disaster, promote
urban food production, and monitor urban noise
pollution. The wide applicability of CS is irrefuta-
ble (Bonney et al., 2016; Campbell et al., 2024;
Katapally, 2020; Mueller et al., 2018). Despite
increased application in food systems contexts
broadly, however, CS is still underutilized and
underexamined as a means to address the critical
global sustainability issue of food waste and loss
(Pateman et al., 2020).

In light of global political consensus (as for-
malized in the United Nations Sustainable Devel-
opment Goal [SDGJ 12.3) on the urgent need to
address food waste to reduce food insecurity and
halve per capita global food waste (United Nations,
n.d.), the issue has become a focal point in research
(Attiq et al., 2021; Hoover & Moreno, 2017;
Pateman et al., 2020; Roe et al., 2020). To date,
however, very few studies have explicitly leveraged
a defined CS approach to guide inquiries or inter-
ventions to address food waste, either at the house-
hold (consumer) level or within the production or
distribution stages. Pateman et al.’s (2020) literature
review of the use of CS in food waste contexts
serves as a prominent example of linking the
approach (CS) to the application context (food
waste). The authors emphasize that while CS has
shown promise in generating essential data on food
waste by monitoring localized household waste
patterns or surveying households to better under-
stand the behaviors and psychosocial motivations
that drive waste production, its broader potential
remains underutilized (Pateman et al., 2020). The
few recent studies conducted outside North Amer-
ica have leveraged CS to examine food waste
through household waste by logging and perform-
ing compositional waste analyses. They have simi-
larly underscored the value of CS as an engaging
and cost-effective way to capture difficult-to-
collect data, but also have identified key methodo-
logical and logistical challenges, such as adequately
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training participants and ensuring data quality
(Breitenmoser et al., 2024; Pierini et al., 2021;
Requena-Sanchez et al., 2022).

As these authors and Pateman et al. (2020)
note, the relative novelty of CS applied to food
waste contexts presents opportunities for research-
ers to establish an evidence base for comparable
interventions and to document both successes and
challenges to inform future initiatives. In this
reflective essay, we examine our own experience
designing and implementing a CS project focused
on household food waste, exploring how the
approach enabled certain insights while raising
challenges to navigate and investigate further. By
detailing how our project unfolded and situating it
within the emergent food waste—focused CS litera-
ture, we aim to offer insights that support the on-
going development of CS as an important ap-
proach for advancing the understanding of house-
hold food waste. Below, we outline our study con-
text and procedures before reflecting on critical
considerations, challenges, and recommendations
from the experience.

Procedure Overview: Approach
and Methods

Study Context

We conducted our CS study as part of a broader
project titled “Integrated Food Waste Measure-
ment and Predictions Supported by Agent-Based
Models” (IFWASTE), funded by the U.S.-based
Foundation for Food & Agriculture Research
FFAR. The project aimed to expand the under-
standing of household food waste behaviors and
improve the fidelity of predictive agent-based mod-
eling (ABM) of consumer food waste patterns and
outcomes. Practical implications of ABM include
the municipal use of models to predict food waste
needs for city collection efforts. One of the key
aims of the project was to improve the predictive
capacity of modeling efforts by leveraging material,
community-driven food waste data collected
through the CS phase of the study. The CS effort
actively engaged participants from the greater
Gainesville and Sarasota areas in Florida to record
and quantify household food waste over a two-
week period. As further detailed below, we trained
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citizen scientists to record the types, quantities, and
reasons for discarded food and food-related pack-
aging in order to generate data intended to reflect
genuine waste patterns useful for refining the
ABM.

By simulating households and individuals as
decision-making agents influenced by habits,
norms, and a seties of household-specific factors,
the ABM was designed to integrate elements of our
CS-based data to generate the most realistic simula-
tions possible in order to better predict food waste
influences and outcomes under various conditions.
The exchange between our CS effort and the ABM
team enabled a more accurate prediction of con-
sumer food waste and the efficacy of potential
interventions, providing stakeholders and policy-
makers with a robust, open-access tool to inform
food waste reduction initiatives in their communi-
ties. Through this integrated approach, our
IFWASTE project was able to produce an accessi-
ble and scalable ABM that provides decisionmakers
with actionable, data-driven strategies to reduce
food waste and achieve broader sustainability goals,
a practice that has precedent in other policy
contexts (Skeldon et al., 2018).

Recruitment

In March 2024, we recruited participants through a
multichannel strategy targeting residents in the
greater Gainesville and Sarasota areas in Florida,
which were chosen for existing partnerships with
key stakeholders and access to prospective pattici-
pants. Recruitment efforts included the distribution
of digital outreach materials, such as targeted
emails, digital flyers, social media posts, and an
official city government e-press release aimed at
encouraging households to participate as citizen
scientists in a two-week household food waste
monitoring study. We developed and distributed
these materials in partnership with a Sarasota
County Extension educator who specializes in
waste reduction education. The recruitment materi-
als outlined the purpose and design of the study,
with the primary emphasis on the prospective par-
ticipants’ expected roles as citizen scientists to be
responsible for logging their household’s food and
food-related packaging waste over two weeks in
April 2024. We provided compensation details,
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indicating that participants were eligible to receive
US$150 for completing the two-week waste log-
ging process and a post-monitoring survey (admin-
istered via Qualtrics). Interested individuals were
asked to complete a brief online registration and
screening form (also distributed via Qualtrics),
which captured key contact information, allowing
study staff to confirm interest and formal enroll-
ment in the study. These recruitment efforts
vielded 192 total enrollees: 101 from Gainesville
and 91 from Sarasota.

Instrumentation

A core component of this CS effort involved the
design, preparation, and distribution of participant
materials, which required thoughtful alighment
with research objectives and participant needs. The
subsections below describe the study’s primary data
collection instruments, the logistics of materials
preparation and delivery, and the educational out-
reach provided to ensure consistent participant
engagement and data quality.

Materials Design

The primary instruments used in the study were
printed, 40-page kitchen log packets given to each
citizen scientist, and an online Qualtrics survey dis-
tributed at the end of the food waste logging
period. The kitchen log packet was the foundation
for participants to record their waste monitoring
data during the study. Participants used the 14-day
kitchen data log in the packet to record daily food
waste data, including the type of food discarded at
specific mealtimes, the estimated amount of food
discarded (in both servings and cups as directed),
the primary reasons for discarding food items, and
whether any food-related packaging was also dis-
carded. The four core sections of the daily log are
presented below. These sections are also viewable
as a sample page of the daily log in Appendix A.

e Section 1: Discarded Food Type and
Estimated Amount: Over the course of
each day of the logging period, participants
were asked to estimate the number of
servings of food discarded across the fol-
lowing provided categories: meat-based
proteins, plant-based proteins, egg proteins,
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dairy, grains, fruits, vegetables/herbs, and
fats/oils. “Mixed inedible parts,” which we
defined as any food items that are not typi-
cally consumed (such as eggshells, broccoli
stalks, strawberry tops, or coffee grounds)
were to be measured in cups. Participants
estimated serving sizes based on an origi-
nally developed visual guide provided in the
packet. The visual guide provided serving
size conversion guidelines for each food
category (e.g., 1 serving of meat-based pro-
tein = 3 ounces of cooked seafood, meat,
or poultry), with an image displaying that
the item was roughly equivalent to the palm
of a human hand.

e Section 2: Total Weight: At the end of
each day, participants used a digital luggage
scale to record the weight of the 2-gallon
kitchen compost pail containing their food
discards.

e Section 3: Reasons for Discard: After
weighing the total food waste, participants
were asked to note reasons that food was
discarded from a list of 13 predetermined
reasons relating to spoilage, improper food
storage, personal preferences, plans to eat
out, the edibility status of the foods, and
more (including “Other,” where they could
write in a reason). Participants were
instructed to note for each reason that food
was discarded whether it was discarded for
that reason more than once that day.

e Section 4: Packaging Waste: Participants
followed a similar procedure to record the
types of food-related packaging discarded
each day (e.g., plastic containers, glass bot-
tles). Twenty food-related packaging cate-
gories were provided for participants to
select from, and participants were again
instructed to note whether any packaging
type that was discarded on a day was
discarded more than once on that day.

The core data collection portion of the kitchen
log packet was preceded by a quick-start guide
(Appendix B) designed to introduce participants to
the concept of CS, remind them of their role and
responsibilities in the study, and outline the materi-
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als they should expect to have at their disposal to
complete the study. Following the quick-start
guide, an instructional guide (Appendix C) detailed
the protocols participants would need to follow to
complete each of the four daily log sections. This
section of the packet therefore included specific,
clear instructions, as well as written and visual
examples to ensure consistent reporting across the
citizen science participants.

At the end of the two-week food waste moni-
toring and logging period, we gave the participants
a link to a robust 101-question online Qualtrics
survey where participants transferred their physi-
cal recorded log packet data into an online form,
as well as answered a suite of demographic and
reflective questions. The “kitchen log transfer”
section of the survey, which took up the bulk of
the question load, mirrored the structure and
sequence of the four core kitchen log sections in
the physical packet, allowing participants to input
data across the logging period with relative ease by
referencing previously recorded information in
their packets. A small block of reflective questions
followed the logging questions for both week one
and week two. These questions prompted parti-
cipants to consider whether the amount of food
and food-related packaging discarded over that
week’s logging period was much less, somewhat less,
about the same, somewhat more, or much more than an
average week.

Materials Preparation and Delivery

The sourcing, preparation, logistical coordination,
and delivery of study materials to each citizen sci-
entist’s home was complex and required sufficient
planning and extensive internal (i.e., between study
team members) and participant-facing communica-
tion. Each of the 191 enrolled citizen scientists
needed a kitchen log packet, a small digital luggage
scale, and a two-gallon compost bin to complete
the study. Through their involvement in the City of
Gainesville’s food waste pilot program, a segment
of the Gainesville citizen cohort already had the
required two-gallon compost bins and therefore
only received a study envelope containing the
printed log pack and digital luggage scale. All other
participants received compost bins in addition to
their materials envelope. In Gainesville, our study
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team physically assembled originally developed
materials (e.g., printed kitchen log packets) and
externally procured materials (e.g., digital luggage
scales) into kits marked for each citizen scientist
participant via the unique assigned participant iden-
tification (ID) code. After extensive neighborhood
and route mapping, these kits were hand-delivered
to all 101 Gainesville participants. Three separate
team members each had their own delivery route,
and each made deliveries over several hours on the
Friday before the start of the waste logging period.
In Sarasota, our Extension educator partner dis-
tributed study materials over the course of multiple
advertised pickup and distribution windows. Dur-
ing this, enrolled participants (# = 91) arrived at a
predetermined site to pick up their materials.

Education and Training

Given the relative complexity of our citizen scien-
tists” roles, we discovered the need to dedicate sig-
nificant time to providing formal trainings and sup-
plemental educational and logistical support.
Opverall, our study team produced and disseminated
two prerecorded video trainings focused on data
collection and recording procedures. The first ses-
sion focused on completing the kitchen log packet,
guiding participants through the steps of recording
food waste, estimating serving sizes, and classifying
discarded items. The second session provided
instructions for transferring their data into the sub-
sequent Qualtrics survey, ensuring that participants
understood how to accurately input their collected
information at the end of the logging period, as
well as to expect the additional behavioral and
demographic questions. We also organized and
hosted two supporting virtual question-and-answer
(Q&A) sessions, one for each primary data collec-
tion phase, and we generated a concise frequently
asked questions (FAQ) document that aggregated
and responded to common participant questions
posed across the virtual Q&As in conjunction with
directly emailed questions to the study team.
Finally, we provided extensive technical and logisti-
cal support via direct email exchanges with partici-
pants. Rigorous monitoring demonstrated that we
provided 115 unique (i.e., nonduplicative) instances
of direct problem-solving supportt to patticipants
over the study period.
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Data Collection and Analysis
Out of 191 initially interested enrollees, 159 citizen
scientists ultimately completed the study by logging
their household food waste daily over two weeks,
recording the type, amount, and reasons for food
and packaging discards in real-time in the kitchen
log packet and transferring their data back to the
study team via a Qualtrics survey, which facilitated
streamlined aggregation and analysis by our study
team. The survey captured the self-reported food
waste monitoring data from the daily logs, demo-
graphic and household characteristic data to con-
textualize primary data, and closed- and open-
ended reflections on participants’ food waste
behaviors and their overall experience as citizen
scientists. We sent structured, periodic reminders
to participants throughout both data collection
phases to ensure timely and complete data entry.
Prior to analysis, the dataset was managed
using SPSS and required extensive data cleaning
and quality screening to ensure the accuracy and
reliability of data entries, given the nature of how
data was recorded (i.e., transferred from a physical
packet into a digital survey) and the size of the
dataset. Data cleaning and management involved
identifying inconsistencies, missing values, or outli-
ers, cross-referencing responses, imputing missing
data where appropriate, and removing outliers
based on predetermined thresholds. For example,
we flagged instances where participants may have
reported unusually high food discard weights for
further examination and deliberation. Once the
dataset was cleaned, we performed descriptive sta-
tistics to summarize key waste logging and house-
hold characteristic variables. Our analysis also
explored participants’ reflections on their experi-
ences with food and packaging waste logging. The
qualitative results contextualized our primary data,
allowing us to compare self-reported waste
amounts with participants’ perceived waste
generation relative to their typical behaviors.

Reflection and Recommendations

There were several critical decisions made across
the conceptualization, implementation, data collec-
tion, and analysis stages of the project. We deliber-
ated significantly on the design and rollout of core
project materials with deep consideration of our
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research questions and objectives, anticipated logis-
tical constraints, and more. Our expetience imple-
menting a CS approach to better understand
household food waste behaviors illuminated sev-
eral challenges that should be carefully considered
by future researchers or food waste stakeholders.
The following recommendations provide practical
solutions aligned with the challenges we encoun-
tered and broadly reflect insights from other stud-
ies that have applied CS to food waste contexts,
such as those by Pateman et al. (2020) and
Requena-Sanchez et al. (2022).

Design Materials with Research Objectives

and Participants’ Needs in Mind

For CS projects to yield useful and reliable data, it
is crucial to design materials that meet the project’s
research objectives while simultaneously being
accessible to participants. One of our critical deci-
sion points was determining whether participants
would log their kitchen waste data in real time
using a virtual tool, such as a live spreadsheet
accessed via a URL or QR code, or via a physical
packet, and later transfer the data into an online
survey. We ultimately opted for an initial manual
entry in printed packets to ensure accessibility and
limit technical barriers for participants who may
not have consistent access to digital devices or
internet connectivity, or who were uncomfortable
or unfamiliar with using digital tools to log data in
real time. While we were confident that this was
the best choice to make given the demographic
makeup of our sample and the technical assistance
challenges we anticipated, the decision produced
other challenges in terms of the quality of recorded
data. By requiring that participants input their log-
ging records into a survey after generating food
waste, we may have traded one challenge for
another. In other words, while our choice likely
helped mitigate technical access issues, it may have
increased the risk of data entry errors due to the
delay in entering information.

We recommend that CS facilitators overseeing
household food waste monitoring protocols
address this issue by providing optional real-time
digital logging for participants who prefer this
method. This pathway may mitigate data accuracy
challenges in comparable CS projects (Pateman et
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al., 2020). Researchers may also consider employ-
ing Al-driven food waste measurement software
that can generate compositional analyses from par-
ticipant-submitted photos, although they should be
aware of potential training burdens and technical
support issues.

Another consideration was whether we (as
researchers) should digitally input the data that our
participants manually recorded in their logging
packets. Given concerns about our own time and
resource capacities, and concerns about the accu-
racy of data in the event we may struggle to accu-
rately interpret or corroborate participants’ written
data, we opted to guide our citizen scientists to re-
recotd this data in the survey themselves. For
researchers choosing to mirror the approach we
used in our study, it is important that any manually
recorded data that is transferred after the fact into
an online survey be rigorously vetted by the pri-
mary research team (with support from external
expert colleagues, if possible). Vetting should be
done using evidence-based data quality manage-
ment techniques to ensure that final entries are ver-
ifiable, reasonable, and complete (Bowser et al.,
2020; Thuermer et al., 2023). Our experience with
inaccurate values and missing data demonstrated
that these steps may be necessary.

The development of the waste logging packet
itself involved extensive consideration of design
elements such as page length, visual flow, practical-
ity, and compatibility for both digital and physical
printing. Given the distinct lack of examples for
the type of multisection kitchen log protocol and
the supplemental instructional guidance that we
strove to create, we developed the packet materials
interactively, with multiple rounds of drafting,
review, and refinement. As obvious as it may seem,
ensuring that the materials captured the essential
data we needed them to capture was a fundamental
consideration, made more challenging by the scope
of the protocols and the iterative and collaborative
nature of their development. While our core CS
team meticulously ensured that the logging packet’s
layout and questions were aligned with the study’s
primary objectives, achieving this required a careful
balance between simplicity and comprehensive-
ness, a balance somewhat complicated by the col-
laborative nature of our interdisciplinary team.
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Working as a team composed of members from
various disciplines also brought challenges, particu-
larly as some collaborators had limited experience
with CS or social science research, resulting in
“mission creep,” the expansion of a project’s scope
beyond its original goals. As such, establishing fre-
quent communication channels and fidelity to the
primaty research objectives through continual
deliberation may be particularly valuable in collabo-
rative work settings where varying priorities in a
broad interdisciplinary or transdisciplinary team
may be present.

Overall, we believe the ability to successfully
carry out our CS process was largely due to the tai-
lored design of our logging packet. While we prior-
itized the packet’s functionality in soliciting the
specific data required for the study (e.g., serving
size estimates, total daily discard weights, reasons
for discards, and types of food-related packaging
discarded), our design was also guided by our goal
that navigation through the packet should be as
seamless and intuitive as possible for citizen scien-
tists. We piloted the packet’s accessibility by
requesting that select colleagues thoroughly review
various iterations of the packet and provide notes
on its navigability and visual appeal. Given that our
participant sample included individuals with a high
level of education and relative familiarity with
research protocols, we felt a degree of trust that the
final product we arrived at was appropriately bal-
anced between comprehensiveness and accessibil-
ity, as this was a volunteer activity for participants.
Future researchers should assess their participant
cohort and adapt materials to match their skills,
preferences, and accessibility needs, given the com-
munity’s demographics. For example, a study with
a more diverse sample might benefit from the
instructional logging packet being offered in other
languages, such as Spanish, from generally simpli-
fied logging processes, or from even more visual
aids than those we provided.

Secure Adequate Support for Materials

Assembly and Distribution

The acquisition, preparation, and delivery of pro-
ject materials were both resource- and time-inten-
sive. With a supportive budget and the opportunity
to requisition materials through our university’s
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procurement marketplace and contracted suppliers,
the primary consideration for ordering materials
was confirming adequate lead times to ensure that
materials were delivered on time. Depending on
the design and requirements of the project, order-
ing may involve submitting purchase requisitions
and obtaining quotes from multiple vendors,
potentially introducing more challenges to guaran-
tee that all materials arrive within the desired
timeframe. Once materials arrived, a new set of
considerations and challenges emerged. We found
the preparation, assembly, and distribution of pat-
ticipant kits and kit components to be heavily time-
intensive tasks. Depending on the project’s scale,
core team members may consider recruiting volun-
teers or interns to assist with all stages of this pro-
cess. Determining the quantity and type of materi-
als needed for the kits, which included digital
luggage scales, kitchen log packets, and compost
bins, required careful planning. Following this, the
storage, assembly, and organization of these items
into kits for distribution was an involved process,
particularly as each kit was personalized with
unique participant identification numbers. This
step highlighted the importance of comprehensive
logistical planning and the need for a dedicated
space and system for material assembly in future
projects.

The delivery of these kits also required exten-
sive planning, including neighborhood clustering,
route mapping, and contingency planning for
missed deliveries or for participants who retroac-
tively indicated they needed project materials they
initially reported were not needed, such as two-
gallon kitchen compost pails. Despite thorough
planning, issues such as nonresponse and incon-
sistent participant feedback emerged, particularly in
those cases where participants realized they were
missing materials or required replacements. Provid-
ing quick resolutions to these issues while either
currently en route for deliveries or having just
completed scheduled deliveries, with the realization
that additional trips would have to be made, was
challenging and highlighted the need for a flexible,
responsive approach to participant support. In
studies with large participant cohorts, like those
discussed by Requena-Sanchez et al. (2022), logisti-
cal support can enhance efficiency and ensure the

536

accuracy of the materials distributed. Furthermore,
researchers should consider alternative distribution
methods. For example, organizing a central materi-
als pick-up event could streamline logistics, reduce
the need for home delivery coordination, and mini-
mize participant nonresponses related to delivery
issues. If participants are geographically dispersed,
mailing kits may be a viable option, provided that
materials are lightweight and not bulky.

Implement Flexible Training and

Technical Support Structures

Training and technical and logistical support were
also significant components of the project and
required a customizable approach to address vari-
ous learning styles. We provided a variety of
resources, including recorded training videos, live
Q&A sessions, and comprehensive FAQ docu-
ments, to ensure that participants understood how
to complete the logging process effectively. How-
ever, we encountered numerous situations where
participants posed questions specific to their home
environments that we could not have anticipated
during planning. Responding to these inquiries
required a degree of adaptability and problem-solv-
ing that extended beyond our initial training mate-
rials, underscoring the importance of developing
adaptable, responsive support protocols that can
handle unforeseen and evolving participant needs.
For future projects, we recommend considering
on-demand virtual help sessions or establishing a
dedicated support channel where participants can
submit specific questions, perhaps using an Al
chatbot. Studies such as those by Pateman et al.
(2020) also corroborate the importance of regular
check-ins with participants, which we strove to
provide for responsive support. These proactive
actions can also mitigate participant fatigue by
addressing any confusion that might arise during
data collection and encouraging continued partici-
pation, leading to improved data quality, saving
significant backend effort.

Consider the Impact of Participant Fatigue
Daily data logging can be demanding, particulatly
when data entry may be required multiple times in
a single day, as our protocol stipulates. Participant
fatigue was evident in our project through several
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email exchanges provided by citizen scientists after
completing the survey and in open-ended feedback
provided within the survey itself. Future research-
ers may therefore explore alternative data collec-
tion methods that reduce participant burden. One
approach could involve using less frequent, more
concise data collection intervals or employing
photo-based logging, where participants document
food waste visually rather than through detailed
written records. Requena-Sanchez et al. (2022)
adopted such virtual tools in their waste characteri-
zation study, which allowed for more flexible
reporting and could be replicated to alleviate par-
ticipant fatigue in similar CS contexts.

Develop a Structured Plan for Data
Management and Analysis

Managing data generated by CS projects requires
meticulous organization and a highly structured
process. Managing the personal metadata of partic-
ipants, such as contact details and physical
addresses while maintaining data security was
essential for the project’s integrity. We assigned
each participant a unique ID that allowed us to
anonymize their data during analysis. Establishing a
secure method for storing this information and
ensuring participant confidentiality were integral to
our data-management protocol. The large volume
of primary data collected in our project required
extensive data cleaning and processing, underscoz-
ing the need for a robust data management strat-
egy. Researchers are advised to allocate time and
resources to establish clear data storage, cleaning,
and analysis protocols before data collection
begins. Utilizing cloud-based systems for data stor-
age and access can streamline the workflow, espe-
cially in interdisciplinary teams. Studies like those
by Pateman et al. (2020) illustrate the importance
of eatly planning in managing data complexity,
which can improve data accuracy and help teams
meet deliverable timelines. Labor resources should
be budgeted to account for these administrative
tasks.

Foster Partnerships and Commitments with

Local Organizations, bur Be Aware!
In CS projects, collaborating with community
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groups, local governments, or nonprofit organiza-
tions, particularly those that have a vested interest
in food system sustainability, can be invaluable in
supporting participant recruitment, enhancing pro-
ject credibility, and creating avenues for tangible
intervention actions after the study ends (Pateman
et al., 2020). While formalized partnerships with
local organizations can increase the reach and
impact of CS projects, researchers and practitioners
should anticipate and prepare for the possibility of
certain challenges or pitfalls. For our project, we
had a letter of commitment from a local commu-
nity composting company to support part of the
research project on a fee-for-service basis. While
the business’s owner/operator expressed a com-
mitment to the project at the time of grant submis-
sion, we were unable to continue our partnership
due to the company’s limited time and resource
capacity. Therefore, when soliciting interest and
formalizing engagement from a prospective partner
to support a CS project, it is important to be
explicit in laying out what the project will entail and
what the partners’ roles and responsibilities will be
within a specific timeframe.

Conclusion

Opverall, our CS project (see Campbell et al. [2025]
for results from our Gainesville cohort) facilitated
the collection of household-level food waste data
that we consider critical to the refinement of a pre-
dictive ABM, demonstrating that CS is a viable—
albeit complex—strategy for collecting household-
level data for food waste projects. While we experi-
enced a range of challenges (some anticipated and
some not), we nevertheless believe future research-
ers and project facilitators can reduce logistical and
administrative burdens for their own CS efforts by
considering the following recommendations:
design materials with research objectives and par-
ticipants’ needs in mind; secure adequate support
for materials assembly and distribution; implement
flexible training and technical support structures;
consider the impact of participant fatigue; develop
a structured plan for data management and
analysis; and foster partnerships and commitments
with local organizations while being cautious and

aware. =
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Appendix A. Sample Log Sheet

UF | IF a S Citizen Science Food Waste | Week: Day:
Kitchen Log XX 41
UNIVERSITY of FLORIDA
Section 1.
Record the type of food discarded by serving size. *Do not discard meat in compost bin.
Other
Di ded
=ear Breakfast Lunch Dinner Snack (e.g.. pre-mieal
Food Type
prep]

Meat-h.asetl 0 P 1 0 =

protein®

Plant-based

Ar-hEs 25 0 0 0 25
protein
1]

Egg protein 5 0 0 0
Dairy 25 0 .25 ] 5
Fruits 5 0 0 0 0

|

Vegetables/ 0 0 1 It 5
Herbs
Grains 0 a -] 0 0

Fats/Qils 0 0 0 3 0

Inedible parts L] 25 0 a i’
Section 2.
Record the total weight [entering the value disployed on your digital luggege scale) of food
discarded at the end of each day by weighing your compost bin gfter your final meal for the
"8

Total Discard Weight for Day
Pounds 4.6 Ounces 12
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Section 3.

Indicate whether food was discarded today for each af the reasons listed below.
Place a "+ in the appropriate row if food was discorded taday far that reason.
if food was discarded more thon once for that reason mark “»'v""

Reason for Discard

Discarded Today?

There were inedible parts

Mot cooked properly

Food had blemishes or damage

Past the date(s) on the product packaging

Stored improperhy

It was “old” (i.e. past recommended storage time in fridge or pantry)

It smelled or tasted "off”

It was too little left to save

w

There was tao much, and | did not have space to keep it

nte out or had plans to eat out

It was subject to a recall or public health advisory warning

It was rumored to be part of a contamination ocutbreak

Other [write-in response)

Section 4,

Indicate whether each packoging/disposable item type listed below was discarded today.
Ploce @ “+™ in the appropriate row if o particulor pockoging/disposoble item type was discorded,
If food was discarded mare than once for that reason mark “ v’

Discarded Packaging Type D;:-::;-:;d Discarded Packaging Type D.;T:;::d
[ Plastic] Bottles [Metal] Aluminum foil and trays
[Plastic] Bags v [Paper & Cardboard] Boxes
[Plastic] Film and wraps [Paper & Cardboard] Bapgs ¥
|Plastic] Containers |Paper & Cardboard] Wraps
[Plastic] Trays I[-::::u:rri::ardbnardj Composite
[Plastic] Foam [Disposable] Utensils ¥
[Glass] Bottles ¥ [Dizposable] Cups
[Glass] Jars [Disposable] Plates and bowls
[Metal] Aluminum cans [Dizsposable] Straws
[Metal] Tin cans |Disposable] Ta-go containers
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Appendix B. Quick-Start Guide

Food Waste Citizen Science:
Quick-Start Guide

Thank you for partnering with the University of Florida to become a Food Waste Citizen Scientist!

Welcome to the study! We appreciate your willingness to help us learn more about household food waste and
factors that may contribute to food waste.

Here are some key things to know about your role as a citizen scientist in this study:

What is “citizen science?”

Citizen science is a form of participatory scientific research conducted with volunteers who participate in
scientific procedures such as data collection to co-create knowledge with professional researchers. Citizen
science allows volunteers to increase their knowledge, and citizen scientists help researchers collect data at a
scale and in contexts where they otherwise would not be able.

What am | being asked to do?

As a citizen scientist in this study, you will monitor your food waste over a two-week period using the
materials in your citizen science kit (see section below for materials checklist). You will complete a survey after
the two-week food waste monitoring window closes. Completion of the data recording and providing your
data via the Qualtrics survey will earn you $150 in compensation—via an Amazon e-gift card—for your time.
Completion of a subsequent “post-project” follow-up survey in August can earn you an additional $45 in
compensation.

Citizen Science Materials Kit Checklist
You will need the following materials to successfully complete your citizen scientist duties:

o Kitchen Diary Instructional Guide & Log (this document)
o 2-gallon compost bin
o Digital luggage scale

Who to contact if you have questions or concerns?
For questions concerning this study, please contact [redacted].

We appreciate your willingness to join our team and help us improve our understanding of food waste!
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Appendix C. Written Instructional Guide

Food Waste Citizen Science:
Kitchen Diary Instructional Guide

*This document shouwld be used as a reference when adding entries to the Kitchen Diary Logs

for Weeks 1 and 2*
Overview
The kitchen diary log is the heart of the "citizen science” experience for this project. The log is what you will
use to record your food waste for each day. We ask you to record the following for each day over the course
of two weeks:

«  Amount of Food Discarded by Food Type (in estimated serving size)

« Total Weight of Discarded Food (per doy in pounds value displayed an digital scale)

+  Reagson the Food was Discarded (check ©v™ if food discarded for each reasan listed)

« Types of Packaging/Disposable items Discarded (check “+™ or if a given packaging/disposable
item type listed was discarded)

The data you are recording will be transferred to an online Qualtrics survey you will receive via email at the
end of your two weeks of recording your data. Filling out your kitchen log each day will ensure that you have
the data you need to contribute to this citizen science research project.

The log will be your reference to complete the ‘Kitchen Diary Transfer’ section of the citizen science survey,
s0 please be sure to write as clearly as possible so you will be able to share your data with us,

Below, we provide definitions and instructions for each kitchen diary log category:

Section 1: Discarded Food Type Amount

A record of the estimatad amouwnt (in sarving sizes in all but one case, wheare cups will be used) for types of
food discarded per meal for the day. You will estimate your serving size (or cups) to the nearest quarter (.25)
of a serving (or cup). Discarded food type categories include:

s+ Meat-bosed protein (seafood, meal, or poultry]*
Note: *DO NOT DISCARD MEAT IN COMPOST BIN — discard in trash, feed to pet, etc., instead™®
» Plant-bosed protein (beans, peos, or lentils)
»  Egg protein {whale eggs or egyg whites/volks)
¢  Doiry (milk, yogurt, cheese)
s Fruits fwhole, cut-up, dried)
s Vegetobles/herbs (leafy greens, cul-up vegetobles, chopped herbs)
s Grains (bread, tortille wraps, cereal, pasta, rice)
»  Fots/0ils (greose, olive oil)
«  Mixed inedible parts feggshells, stems, etc.; recorded using B-0z cups as a measure)
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Section 2: Total Discard Weight for Day

Weigh your 2-gallon compost bin at the end of the day, when you will not discard any more, Record the total
wieight in pounds, entering the value displayed on your digital luggage scale. Because each citizen scientist
will have the same bin, you do not have to do a tare weight for it.

Section 3: Reason for Discard

Faor each day, indicate the reasons that food was discarded by placing a checkmark [ #7) in the row next to that
reason. If you discard food more than once for that reason, make sure to note that. Reasons listed on your log
are;

= There were inedible parts « Smelled or tasted “off”

« Not cooked praperly « Too little left to sove

« Hod blemishes or damage « Had toa much and did not have space to keep it

» Past the dote(s) on the product pockaging « Ate out or had plans to eat owt

+ Stored improperly « Subject to recall or public health advisory warning

« Was “oid” {post recommended storoge » Rumored to be part of o contamingtion outbreak
time in fridge or pontry) « Other fwrite-in response)

Section 4: Discarded Packaging/Disposable Items
Far each day, indicate each type of packaging that was discarded by placing a “+™ in that row. If you discarded
that type of packaging for maore than once, note that. Packaging/Dispasable item categories are:

Plastic Packaging
» Bottles
« Bogs
» Film and wraps
« Containers
+ Trays
+ Foam

Glass Packaging
+ Bottles
# lars

Metal Packaging
« Aluminum cans
« Tin cans

« Aluminum foil and trays

Poper and Cordboard Pockaging
» Boxes

« Baogs

« Wraps

« Composite materials
Disposable Utensils & Serviceware
» Disposable utensils

» Disposable cups

« Disposable plates and bowls

s Straws

« To-go contoiners
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