In the Balance: Insights from Collaborative Financial
Technologies

Yeuk Yu Lee
Chime Financial, Inc.
San Francisco, California, USA
tiffany.lee@chime.com

Abstract

Financial technologies have reshaped how many individuals man-
age daily financial activities, introducing new ways to interact
with traditional financial products. Given the swift adoption of
these technologies, shared language and conceptual frameworks
are needed to better represent emerging methods of financial col-
laboration, hopefully leading to informed design and research. We
provide the first in-depth analysis of 31 consumer-facing financial
applications that provide support for budgeting, payments, and
long-term planning to identify how sharing is mechanized at the
system level. Our analysis offers sharing dimensions and patterns
that depict the diversity of how existing applications support, or
actively hinder, participation in financial sharing. Reflecting on
our analysis, we highlight the need for more granular information
for consumers and advocates to promote healthy financial sharing
practices.
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1 Introduction

Given the rising cost of living [46], sharing finances within close
relationships—such as between spouses, family members, and close
friends—has become a necessity. As financial pressures mount, the
adoption of financial technology has also surged globally [30, 36,
82, 83], with consumers increasingly depending on such tools to
manage a wide range of daily financial activities, including online
banking and payments [36, 52, 75, 82, 83]. While various methods
exist for coordinating and sharing finances, financial technologies
are touted to provide a streamlined way to pool resources toward
common goals [85], facilitate collaborative financial management
[58], and offer targeted assistance for economic challenges [8]. Open
Banking standards and application programming interfaces (APIs)
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[82] also enable such changes, simplifying managing money by
aggregating data from multiple financial accounts.

Given these new directions in technology and finance, researchers
in the field of Human-Computer Interaction (HCI) have analyzed
various subdomains of digital financial interaction [31]: from ana-
lyzing the recipes of new programmable money [32], to explicating
the metaphors used in investing platforms [20, 27]. Despite the
large impact that design can have on financial behaviors, research
on the technical makeup of how personal financial management
applications share information between users is scarce. This stands
in contrast to the detailed investigations into the access controls
embedded in complex sociotechnical systems on social media [42],
online encyclopedias [51], and remote working [79]. Questions
about how information is protected, how permissions are managed,
or how data is partitioned across user types (e.g., account holders,
onlookers) remain largely unexplored.

As a wealth of prior work has demonstrated, inadequately de-
signed sharing mechanisms can lead to negative consequences for
financial well-being by unintentionally enabling financial surveil-
lance or control [11, 41], such as account hijacking [73], which can
exacerbate issues of trust and autonomy in shared finances. Fur-
thermore, financial systems often fail to clearly convey the visibility
of financial information to users, leaving them unaware of the in-
ferences onlookers might draw about personal details such as their
location, financial status, and more [2, 14, 17]. Intimate partners and
other close relations often turn to account sharing [58, 59, 78, 89],
where accounts and devices were typically designed with a single
user in mind [3], increasing the risks of security vulnerabilities.

Recognizing how sharing is currently implemented in digital
technologies advertised for collaborative accounting allows for the
identification of potential risks or vulnerabilities, including privacy
concerns [17], financial control [11, 12], or unequal power dynam-
ics within relationships [73]. Given that financial technologies have
been consistently found to influence individual and household fi-
nancial behaviors [10, 15, 18, 28, 44, 54, 56, 61], there is a need to
examine the mechanisms underpinning current financial systems.

In this paper, we contribute to the growing domain of digital
financial interactions and ‘new monies’ [31] by addressing the calls
to better codify the baseline system designs that underpin exist-
ing financial collaborative technologies [63, 73] — a task as of yet
unaccomplished despite their prevalence. To do so, we focus on
defining the functionality of the most popular personal financial
management applications marketed to users in close social relation-
ships — the most common way many smartphone users manage
their finances collaboratively with others [83].

First, we address this goal by analyzing 55 financial applications
to understand how they are advertised to users seeking to share
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financial resources or information. Second, we complement this
analysis through an audit of 31 services to codify and contrast how
such sharing relationships are modeled.

Our findings reveal four key dimensions to characterize financial
sharing: how the sharing relationship is established (origin), who is
involved (relationship), what capacity they have to control the flow
of financial information (authority), and when this sharing occurs
(dynamic). Codifying these dimensions helped us identify clusters
of four prevalent sharing patterns: applications where users are en-
couraged to take on the role of a collaborator (equivocal privileges),
a coordinator (unequal privileges at the high level, but equivocal
privileges at the low level), a creator (privileges strictly tied to au-
thorship) or a broadcaster (active creation and passive consumption
of financial information). These labels provide a focused, financial-
specific vocabulary, unlike broader discussions of access control
[79] or ethnographic descriptions of complex systems [45, 99], pro-
viding the building blocks for future technologies.

In summary, our contributions to the field of HCI are threefold:
(a) we offer four dimensions of sharing — origin, relationship, au-
thority, and dynamic — which provide a concise repertoire of the
social, emotional, and practical factors specific to financial sharing;
(b) we describe and analyze instances of financial sharing patterns,
grounding and clarifying these manifestations in existing financial
management technology products used by millions of users; and, (c)
we propose concrete design considerations to adapt current finan-
cial technologies, safeguarding against financial control, unwanted
surveillance, and secure financial accounts to encourage flexible
interactions with digital finances.

2 Background and Related Work

Our work focuses on close social relationships, such as friendships,
romantic partnerships, and family ties, which often require finan-
cial collaboration [55, 80]. Such relations are best characterized by
higher levels of trust, commitment, knowledge, and emotional (and
financial) intimacy than between strangers. Understanding how
close social relationships handle financial sharing at a low level has
societal implications; offering insights into how financial behaviors
within relationships contribute to patterns of wealth distribution
[77], financial dependency [4], or economic empowerment [11].

There is a breadth of financial activities that can take place
among close individuals, such as savings [40], purchases [31, 86],
and investments [27]. We opt to focus on collaborative personal
finances - the process of planning and managing personal financial
activities such as income generation, spending, saving, investing,
and protection.

Characterizing financial sharing relationships. Systems of
financial arrangements between individuals are highly complex
[24, 110]; often resisting being fitted into neat categories or boxes
[77] and are subjected to socio-economic and cultural factors [109].
Despite such challenges, HCI scholars have grappled with the tasks
of representing financial sharing and devising tools in doing so.
Obada-Obieh’s terminology of not designed for sharing (NDS) and
designed for sharing (DS) helps characterize the design of specific
user accounts at a high level [73]. While such language can be
used to characterize some financial accounts (e.g., joint or personal
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accounts), understanding digital financial management requires
more nuances than examining practices at the account level alone.
Particular users have different levels of comfort and expectation
depending on the recipient [8], the context that their financial data
may be shared [80], and how granular the data type of information
is when sharing [14]. Thus, we must examine the lower-level mech-
anisms related to system-level privileges and authorities.[93], as
they form the foundations for various forms of device or account
usages [78], whether it involves mutual use, setting up a device on
behalf of another, or assisting others with shared tasks [63].

Given the nuanced, socially-situated nature of personal finan-
cial management systems, existing financial mechanisms are (per-
haps unsurprisingly) found to be inadequate in supporting peoples’
needs [8, 69, 107, 108]. Many studies in the existing literature em-
phasize the need for equitable technology-mediated collaborations,
ensuring that all participants are clear about what is shared and
with whom [14, 41, 44, 67]. However, such aspirations are difficult
to achieve if developers and designers are unequipped with char-
acterizations of what is shared and how. After all, new forms of
financial technology are only “as useful as how they are understood
and how they support users interact with them” [81]. While everyday
socio-economic interaction between users around payment [27, 81],
banking [21, 27, 106], and the tracking of personal [50, 54, 55],
household [77, 91, 92, 108, 110] and occupational [31-33, 100] fi-
nances have each been investigated, a more granular perspective
on these interactions remains largely unexplored.

Capturing such a granular view of finances can be a complex
challenge. While scrutiny of access controls and models (i.e., per-
missions, roles, and hierarchies [79]) can elicit fine-grained insights,
such models can fall short in understanding how such concepts
intersect with relational dynamics between individuals. Conversely,
analyses of shared processing of information across individuals and
tools (i.e., via distributed cognition [45]) or the shared contextual
nature of decision-making [99] can represent dynamic systems in-
use. However, this approach can overlook how to systematically
categorize how multiple systems with similar (but not identical)
features in how to mediate human actions [45, 74, 99]. Thus, in
this work, we approach the task by being informed of both ac-
cess control systems (users, groups, and objects) and the dynamic,
contextual factors that may emerge from complex system analyses.

Finances in close relationships. Sharing finances in close re-
lationships is a common expression of trust and mutuality. Prior
studies identify that relationship interdependence from pooling
finances and having shared financial goals correlate with higher
relationship satisfaction [6, 18, 37] and reduced financial stress [84].
Sharing financial information can strengthen bonds by making
goals explicit [85], support delegation of responsibility for financial
challenges [84], and improve financial task completion [78].
While transparency and openness around spending are generally
promoted in a close interpersonal relationship, many exceptions
exist. Unauthorized access to financial information can provide ma-
licious adversaries with a high degree of social and logical control
over those who might share it [14]. For instance, in the case of fi-
nancial abuse [11, 12], survivors may be coerced to share such infor-
mation with a partner. Likewise, for users with low socio-economic
status, there is a greater expectation to provide fine-grained data
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in the form of receipts in exchange for benefits as evidence of the
maintenance of appropriate spending habits [66]. In their work
exploring account sharing, Park et al. [78] identify many reasons
why users may not wish to share everything with an intimate other,
such as shame from overspending or a right to a private life [38].

A lack of supportive infrastructure to identify when sharing
goes wrong can enable harmful breaches of privacy and security in
intimate settings, such as account closures when abuse is suspected
[53], or being underserved by services initially marketed as se-
cure [11]. While work has examined why close relationships share
[78], how this is influenced across time [58], and the authentication
strategies they use to do so [89], characterization of the low-level
sharing mechanisms via financial applications is still relatively lim-
ited. Restricting our terminology to whether a system is designed
for sharing, or not [73], makes it difficult to determine which small
design changes would constitute an improvement to sharing finan-
cial resources, particularly for at-risk users. Our study, therefore,
focuses on evaluating the current state of personal financial man-
agement technologies by analyzing how they facilitate financial
sharing, with particular attention to the tools, mechanisms, and
their relationship to collaborative financial practices.

3 Methodology

In this work, we focus on characterizing financial sharing mech-
anisms in prevalent personal finance applications that enable fi-
nancial sharing. Here, we describe the design of our user journey
audit (Section 3.1), our search strategy used to identify relevant
financial applications (Section 3.2), and our data collected via these
journeys and use of an automated scraper (Section 3.3). We also
cover our approach to analyzing the data, namely through the use
of qualitative coding, influenced by inductive and reflexive thematic
analysis (Section 3.4), and conclude with a reflection on the ethical
dimensions (Section 3.5) and limitations of this work (Section 3.6).

3.1 User journey audit design

To gain a low-level understanding of financial management tools,
we sought approaches that allow us to closely examine the software
user interface as users experienced it. While automated data mining
approaches [68, 113] or crowd workers [49] are common techniques
in HCI work, both proved to be unsuitable for this study as they rely
on a priori knowledge of the systems under examination. As much
of the software under study pertained to financial information, ad-
ditional authentication devices (phone number, authenticator) were
necessary and would stall automated tools. Secondly, outsourcing
the investigation of user interfaces to often poorly paid end users
is neither ethical nor viable in this context. Each tester would be
required to use synthetic accounts instead of their personal infor-
mation, which could make it challenging to enforce consistency.
Therefore, we designed a user journey protocol to model how
two users may share financial information. As a research method,
a journey involves a member of the research team tracking each
step a user takes, from the initial interaction to the completion
of a specific task or goal, capturing key moments, and decisions.
We drew on prior literature on how to structure a user journey
[12], organizing our journey into five steps: orientation, initiation,
instrument creation, privilege examination, and deletion (Figure 1).
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Audit protocol. Before starting the audit, we created synthetic in-
formation for two fictional users Tina and Eli who are in an intimate
partnership and seek to share financial accounts with each other.
While the synthetic personas simulate an intimate partnership, the
protocol is not restricted to this relation type alone. The low-level
mechanisms we examine apply to other dyadic relationships where
individuals can competently use separate devices to represent their
identities, such as family members, flatmates, friends, and more.
This setup may not perfectly represent individuals who require
set-up on one’s behalf (e.g., parents for children, adult children for
older adults), yet we see scope for adapting this protocol for future
use in these contexts.

In the first step of Orientation, we navigated to the application’s
listing and examined where sharing was mentioned. Then we down-
loaded the latest version of the software to research devices. Next,
at Initiation, the application is launched on both the first user de-
vice (Tina) and the second user device (Eli). Tina is the designated
sharer — one who first registers for an account, while Eli is the
designated receiver — one who receives an invitation to participate.
For Instrument Creation the researcher then creates a financial in-
strument and triggers to share the instrument with the second user
(Eli). Each researcher examined the available options for sharing
financial information within the application. Eli, the receiver may
or may not require signing up for an account to accept this request.
For Privilege Examination, each researcher then documents all af-
fordances, such as buttons or dropdown menus, that indicate the
possibility of modifying the sharing settings (e.g., designating other
users as administrators, classifying certain data as private). Finally,
for Deletion, each user tries terminating the sharing relationship,
either by a user leaving or by deleting the sharing arrangement.

3.2 Search strategy and dataset

To form a dataset for our study, we employed two search strategies:
a keyword search via search engines and app stores, and a sample
from lists of popular applications on app stores. We combined
three search areas to mitigate the risk of small sample size but
to retain our focus on smartphone software. We focused on two
leading app stores: Apple’s App Store and Google’s Play Store. As
of September 2024, the App Store lists 65.8K Finance apps (3.2%
of the total), while the Play Store lists 83.6K (3.8%). Together, they
hold 58.81% and 40.81% U.S. market share, respectively. Each app
store categorizes software into main categories (e.g., Health and
Fitness) and subcategories (e.g., Games, Magazines). Despite slight
differences in the number of subcategories (53 on Play Store, 69
on App Store), prior works [82, 83, 103] show that both stores
list identical collections of applications pertaining to payments,
investing, personal finance, credit, lending, banking, insurance, and
financial news under Finance.

Our focus on the U.S. region of both stores arose from logistical
constraints: the researchers’ location and app store licenses limited
access to U.S.-specific content. Many apps also require users to
be U.S. residents, and regional app stores pose language barriers,
further limiting our potential to analyze these applications.

To identify relevant apps, we conducted keyword searches using
search engines (Google, Bing, DuckDuckGo) with terms associated
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Orientation
1 Navigate to: Apple’s App Store or Google’s Play Store
2 Download the latest version of the application on USER_1 device, on latest iOS/Android version
3 Download the latest version of the application on USER_2 device, on latest iOS/Android version
4 Launch both applications on USER_1 and USER_2
< IF buggy then exclude application from review with notation: application does not launch
5 On the app’s landing page or website, identify places that mention or describe how the sharing functionality of the applications work. This may

either be in the: landing page, help articles, or frequently asked questions (FAQs).

=N

Take a screenshot of the section(s) where sharing is mentioned.

7 On Analysis_Matrix, note the sharing capability as either: (i) supports sharing; (ii) lacks sharing features but can support implicit sharing (e.g.,
linking other accounts); or (iii) does not have features that support sharing.

< If (iii) then exclude with a note that the application is not initialized with sharing functionality
8

If the capability falls under (ii) or (iii), note if the app encourages credential sharing for a single account and include a link to where the verbiage

is used on Analysis_Matrix

Initiation

9 Launch downloaded application on the USER_1 device

10  Navigate to user registration/onboarding process

11 Record if the sign-up/on-boarding requires USER_2 being signed up

12 Record if sign-up requires two-factor authentication or additional verification. Note down what requirements are needed to join.

O Repeat Steps 9-12 for USER_2.

Instrument Creation

13 Turn on screen recording for USER_1 device
14  Navigate to the reported Shared_Instrument

15  Initialize Shared_Instrument with plain text title/description

16  Navigate to feature to share Shared_Instrument and select to share Shared_Instrument with USER_2

17 Record how Shared_Instrument can be shared (e.g., link, email, QR code)

< If sharing cannot be initiated or received by USER_2 exclude with a note that feature does not perform sharing as described

18 Accept notification from USER_1 for Shared_Instrument and follow on-screen walk-through

<  If buggy exclude with a note that invitation does not allow USER_2 to join

Privilege Examination

19 Navigate to the Settings of the Shared_Instrument and note down the options (e.g., modify privileges, add/remove user, delete/leave group)

20 Examine Settings from USER 1 and USER 2

21 Record on Analysis_Matrix the options available and the dependencies for the sharing relationship

O Repeat steps 19-21 for USER 2

Figure 1: Detailed auditing protocol for investigating sharing relationships on budgeting applications. < means exit protocol for
exclude criterion. U means repeat a set of steps, USER_1 and USER_2 are fictional users with dummy data while Analysis_Matrix

is a placeholder for any shared data storage system for auditors.

with close social relationships (e.g., “couple sharing money,” “finan-
cial app for couples”, “financial app for teens”, “household manage-
ment app”). We recorded the top 10 results from social media posts
(such as Reddit) and listicles of curated applications recommended
by users, journalists, and paid marketers for financial collaboration
in close social relationships, for a list of 78 apps.

We then conducted identical searches on the App Store and Play
Store, yielding 89 additional apps. Lastly, we examined two popular
collections (allegorically calculated ordered lists) of the 200 most
downloaded free apps on both platforms to capture any missed
popular apps, adding 17 more to our set.

Include and exclude filtering. After manual inspection, we com-
piled a list of 184 applications between January — February 2023
and July — August 2024. Given the small size of our sample, we
manually reviewed the content of each application and recorded its
details in a shared spreadsheet. This included the application name,

website, sharing functionality, how the application was discovered,
download numbers, and number of App Store reviews.

We excluded applications that did not satisfy one of the follow-
ing criteria: (i) were available for download or usage in the US,
(ii) were applications for financial purposes (broadly construed),
(iii) functioned as advertised and were free of bugs, (iv) were ad-
vertised as for financial sharing in a social setting. In this context
(iv) financial sharing refers to a user’s capability to interact with
one or more individuals through shared entities or data that both
parties can access, view, and modify interactively. We identified
the capability of financial sharing by scanning for keywords such
as ‘share’, ‘collaborate’ or ‘invite’ in the application description, as
well as by recognizing concepts that inherently suggest sharing,
such as ‘groups’, ‘teams’, and ‘spaces’. After filtering, we were left
with 55 applications for further analysis and user journey audit (see
Appendix, Figure 4). All 55 were iOS or Android OS applications,
aside from three web-only applications. Although these web-only
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Applications identified based on our search criteria

—
(N=184)
Applications for marketing verbiage analysis
. " _—
and user journey audit (N=55)

Applications with completed user journey audit
(N=31)
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Applications ineligible for audit (N=129%)
Applications that do not having sharing capabilities (N=133)
Applications not available in the US (N=5)

Applications that are no longer operational or available (N=7)

Applications with incomplete audit (N=24)

Unable to proceed due to software bugs that impeded sign up
or initiating sharing. (N=6)

Blocked by paywall (N=5)

Blocked by SSN requirements (N=5)

Blocked by minimum OS version requirements (N=3)
Blocked by bank account linking requirements (N=2)
Blocked by phone number verification (N=1)

Not available in the US after signup (N=1)

Blocked by waitlist requirements (N=1)

Figure 2: PRISMA-like flowchart [76] depicting the two-stage inclusion/exclusion process for applications from our software
review. 184 applications were identified via our search criteria, whereby applications were then excluded based on functionality
(133), location (5), and software availability (7). Of the 55 remaining applications a further 31 apps were excluded on version or
software misimplementations (9), paywalls (5), provision of PII (5), and access to third-party resources.

applications were outside of our original scope, we opted to include
them as they met all four of our criteria.

3.3 Recording User Journeys

To compare sharing mechanisms, we required concrete comparison
factors that characterize these processes beyond automated banking
components [32] or descriptions of specific functionalities (e.g.,
social awareness streams [2]). Unfortunately, such a list of factors
does not exist for sharing financial instruments [82], and there is
no common guideline or best practice on how to implement these
sharing mechanisms via user flow on such applications [7, 11, 32].
Therefore creating a comprehensive list of important factors to
sharing is an important component of this work.

To conduct the audit on mobile applications, two researchers
(both co-authors) first downloaded up-to-date versions of the ap-
plications onto their personal and lab devices. One researcher was
assigned to do iOS user journeys on an iPhone 6s Plus (i0S v.15.7,
v15.8.3) and iPhone 12 Mini (iOS v.16.6, v17.5.1), while the other
was assigned to do Android user journeys using Google Pixel 4
and Google Pixel 5a, both running Android (v.13.3). In the context
where we ran into version challenges, we tested the application on
an iPhone 13 Pro (iOS v.18.0 Beta). Each device was designated to
each persona, and a brand new Gmail account was registered under
their name. The setup for auditing web applications followed a
similar approach. Instead of mobile devices, we initiated a separate
Google Chrome browser incognito session for each persona, with

each session logged into their designated Gmail account. The re-
searchers documented all user interface interactions through screen
recordings and systematically recorded details about the sharing
mechanisms in a structured matrix.

We encountered a small number of applications that had signifi-
cant bugs or OS requirements that prevented signup (9), had locked
the sharing features behind a paywall (5), or required additional
conditions such as the linking of a bank account, waitlist, phone
verification, or region-based restrictions after signup (5). We ex-
cluded five applications requiring Social Security number (SSN) to
avoid negatively impacting the auditors’ financial records.

Ultimately, we completed the user journey audits for 31 out of
the 55 applications. A diagram detailing the number of applications
excluded at each step can be found at Figure 2. The audit was per-
formed in two phases, first from March—April 2023 and, second
from July — August 2024. Since publication, Bill Magic [62], Cloud-
Spouse [23], and Honeydue [43] are now unavailable, Wally [111]
had removed their sharing features, and Monarch [71] had released
enhanced sharing capabilities for groups of account holders.

3.4 Marketing verbiage analysis

For each of the 55 applications, we identify verbiage on the app store
listings, websites, or online ‘Frequently Asked Questions’ (FAQs)
that explain how sharing may be initiated. To further analyze how
sharing mechanisms of 55 applications are being marketed to end
users, we examined these applications’ textual descriptions and
value propositions to potential users.
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Descriptions were collected in the Orientation stage of the user
journey walkthrough (Figure 1) through the use of Github user fa-
cundoolano’s web scrapers app-store-scraper! (v.0.18.0) and google-
play-scraper? (v.6.2.3). All applications contained 26.1K words to
analyze (M: 475 words, SD: 16 words) As each store entry contained
screenshots, these were also captured and downloaded separately
before being mined for further textual content.

Using reflexive thematic analysis [13], we manually reviewed
the collected data and identified 24 initial codes, such as enforcing
accountability, generating wealth, imagining futures. Latent codes
were then grouped as narrative themes after further iterative and
collaborative coding (Section 4). We then adapted open coding
and axial coding techniques to identify comparison factors in our
recorded user journeys. Two researchers individually segmented
the observed journeys into meaningful stages, assigned codes for
significant functionality, and noted specific idiosyncratic elements
about the service (e.g., encouraged password sharing, permit group
sharing, one-time code invitation). These codes were then combined
into categories through axial coding, creating comparison factors
for all applications.

3.5 Ethical Approach

Platforms are not people, so institutional review board (IRB) ap-
proval was not sought. Nevertheless, we considered safeguarding
researcher privacy and maintaining application functionality. All
user journey audits were conducted on dedicated research devices,
web browsers, and accounts, which were deleted after the audit to
prevent permanent financial repercussions to the researcher, such
as opening a new credit account [12]. Our strictly observational
interactions adhered to applications’ terms of use, mirroring typical
user behavior and avoiding any actions that could disrupt system
functionality or impact other users. Finally, while privacy and se-
curity were not the primary focus, we identified malfunctioning
applications and potential privacy risks, responsibly notifying de-
velopers via the reporting mechanisms provided by the App Store
and Google Play.

3.6 Limitations

The US-region application store is far from representative of all
financial applications across all regions [57]. In addition, our sample
prioritized applications in English-language as the terminologies
used for sharing may differ substantially in other languages.

Our audit interacted with the user interface using synthetic
accounts on lab devices and web browsers. As we could not reverse-
engineer these applications while remaining in good standing with
terms of service, some functionalities may present slightly differ-
ently depending on different models, versions, or operating systems.

We were unable to audit five applications that require users
to open a bank account, as this involves providing a Social Secu-
rity number (SSN). While this limits our insights into integrated
banking with in-app sharing, we successfully evaluated other appli-
cations that link to bank accounts (e.g., Lunch Money [72], YNAB
[115]) or offer account creation services (e.g., Honeydue [43]), which

https://github.com/facundoolano/app-store-scraper
Zhttps://github.com/facundoolano/google-play-scraper
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provided insights into mechanisms enabling sharing both at the
funding instrument level and within the app.

Finally, as with the measurement of any digital technology, many
of the audited applications release frequent software updates and
the sharing mechanisms may have changed since our audit. Nev-
ertheless, our discoveries help to map the current landscape of
financial sharing in close social relationships.

4 Textual descriptions of sharing

This section introduces the first set of findings in our analysis,
illustrated via excerpts from the application descriptions and con-
textualized within existing research. Like many prior concerns in
HCI about mobile money applications [8, 32, 106], we saw a flatten-
ing and an over-simplification of financial interactions, whereby
applications were predominantly advertised to “streamline financial
management” (Monarch, [71]), ensuring that users no longer had to
“fiddi[e] about with change” (Splid, [95]) for digital technologies to
manage — as Luna puts it, “we do all the math for you” (Luna, [60]).

In narrowing our analysis to shared finance applications adver-
tising for close social relationships, two prominent trends emerge:
shared finances lead directly to reducing relationship disputes, and
sharing enables one party to subject another to their shared values.

Shared financial relationships are always healthy relation-
ships. Our first finding explores how application descriptions
construct the narrative that sharing finances, specifically via these
applications directly, leads to a reduction in tension, arguments, and
even fights between close relations. Sharing data and even formal
financial instruments (e.g., bank accounts) according to many de-
scriptions therefore could lead to a better, happier relationship. First,
many applications describe the use of the application as ensuring
that romantic couples using the software would “argue less ... with
your soulmate” (HoneyDue, [43]), or contribute towards helping
couples establish “no more fights” (Flatastic, [35]) by encountering
financial challenges. One application described the arguments as
directly being caused by the lack of ability to share finances and
coordinate financial matters, particularly via these applications
which could help to facilitate the coordination of a range of areas
of application, including “chores, shopping, or expenses” (Splitwise,
(96])-

Secondly, disputes about money (between a potential sharer or
sharee) were framed as antithetical to not only a good relation-
ship between close relationships, but also directly impacting on
the atmosphere in a domestic environment or a “stress-free living
experience” (Shareroo, [88]) Arguing in many of these application
descriptions were described as taking time away from “the things
that matter” (Spend Together, [102]) which were often left vague
and explicitly down to the individual interpretation of the user
viewing the application. Many of these statements were focused
on the household context, where many even promised to “make
living together more harmonious” (Shareroo, [88]) — through both
the reduction of stress and arguments that could help “families
thrive” (Zeta, [116]).

Sharing finances is showcased as a practice that is focused on
creating a new relationship based on the sharing mechanisms that
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the applications provide — without necessarily exploring the rea-
son for these tensions. In these situations, healthy relationships
were possible through the reduction of the reported “stress and
awkwardness that money directly puts on relationships” (DollarBird,
[29]), where not having conversations about financial well-being
could be directly down to this suggestion. Contentious talks about
money in this marketing lingo, regardless of the result, were seen
as unproductive, contradicting the positive impact of open commu-
nication in relationships as reported in many pieces of literature
[78]. Thus, highlighting the difficulties of discussing finances cause
people to become overly defensive, which could start arguments or
disputes about money.

Getting on the same page, on the same app. Our second theme
directly ties to how application descriptions construct the impor-
tance of being ‘on the same page’, or to be thinking in a similar
fashion, to have the same amount of knowledge, or to have the same
kind of understanding about a situation as others do. Application
descriptions apply a prevalent narrative to how equating a shared
understanding also meant a shared view of each others’ finances.

The person to initialize the application and sharing arrangement
was framed as the one who managed the finances of the others, who
was often encouraged to identify an application that could provide
“one account that does it all” (Zeta, [116]) For example, in Goodbudget
[39], the application showcases its functionality through a fictional
story of one of their ideal end-users:

“Meet Dave. As the father of a growing family, Dave
has a lot to keep track of. With Goodbudget, he’s able
to manage his finances, stay on the same page with his
family ... With a budget that syncs between his mobile
devices and the web, Dave and his wife Sarah are always
on the same page with their spending.”

Such scenarios were common where one application user, was
in charge of viewing and “keeping track of your partner’s expenses”
(Sesterce, [87]) through ‘creating a clearer picture of who spent what”
(Buddy, [16]).

Staying up to date, through the functionality of view of transac-
tions, linking up accounts, and synchronous updates to the supe-
ruser account ensured that nothing could potentially “fall through
the cracks” (CloudSpouse, [23]). This also meant encouraging new
financial management styles that may impact other members of
the household such as “throwing away paper bills” (Spend Together,
[102]), which could be an accounting practice that another part-
ner may use. When one user has more authority (i.e., in situations
involving abuse), this language might justify a user to use their pre-
ferred methods on others, potentially dominating shared finances.

We found that only a few applications had descriptions that en-
couraged collaboration and the importance of engaging in “mean-
ingful dialogue” (HoneyDue, [43]) about a family or a couple’s goals
and habits. This could be suggested via improving financial liter-
acy, such as resources that provide insight into budgeting (Weekly
[112]), or financial responsibilities together (CommonCard, [25]).

Only one application acknowledged the importance of close rela-
tionships being financially independent from each other, claiming
that using the service would not require “giving up your individ-
ual accounts” but still underlining the importance of “seeing each
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other’s transactions” (Zeta, [116]). In abusive or harmful relation-
ships, justifying the discouragement of separating accounts or finan-
cial instruments may inadvertently reinforce harmful dominance
in conversations about money.

5 Sharing dimensions and patterns

In this section, we report the four dimensions (D1 — D4) of finan-
cial sharing relationships we extracted via our application walk-
throughs; that encompass the Origin of shared data, the Relationship
of users in which the sharing takes place, the level of Authority
bestowed to sharers and sharees, and the Dynamic of the duration
of sharing. For each dimension, we clarify smaller sub-dimensions
that describe the granularity of sharing between applications.

D1. Origin. The dimension of Origin refers to where the shared
financial information originates, whether it is generated solely
within the application, drawn from an external financial instrument,
both, or neither. Such a dimension has considerable implications in
the design of access control mechanisms and privacy features.

Most applications we examined enables Application-based shar-
ing, where the shared data is entered or generated within the appli-
cation. These systems operate independently of external financial
accounts or funding instruments. In contrast, financial instrument-
based sharing, involves integration with external financial accounts
(e.g., joint bank accounts or other funding instruments) enabling
functionalities like syncing account balances and activities, typi-
cally through API providers like Plaid. Transferring funds, such as
via ACH push or pull, does not constitute sharing as it does not
involve sharing data, activities, or balances. By connecting to a
shared or joint funding instrument, shared data can flow from the
account, often without fine-grained access control. This forces an
all-or-nothing approach to sharing: either connect the account and
share all its data or avoid connecting it and share nothing.

Hybrid sharing represents applications that synthesize both ap-
plication and financial instruments, allowing users to link a shared
financial account while creating and sharing data generated within
the application. Similar to financial instrument-based sharing, hy-
brid systems often lack fine-grained controls to specify which as-
pects of account data are ported into the application and, by exten-
sion, what data is shared versus kept private.

Finally, offline-based sharing describe applications that cannot
link any financial instruments or connect with another user through
in-app functionality, as seen in [19] and [22]. Such systems taut
the ability to support sharing by encouraging poor authentication
practices, such as sharing authentication information by ‘sharing’ a
family account across multiple devices (e.g., as seen in [63, 73]). For
counts of applications categorized under these origin subdimen-
sions, refer to Table 8 in the appendix.

D2. Relationship. The dimension of Relationship refers to the
varying interpersonal dynamics involved in sharing financial in-
struments and data. At the most basic level, a user may have a single
one-to-one relationship (1..1) for sharing, exemplified by services
such as Tandem [101], where a user shares access exclusively with
one partner, reinforcing a tightly controlled sharing environment.
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Dimension Description Examples
Application All shared data is entered and generated within the app itself Flatastic [35], Splitwise [96]
Origin Instrument All shared data originates from a shared financial instrument or funding source Mint [70], Monarch Money [71]
Hybrid Shared data are generated in app and synced from a shared financial instrument Zeta Joint [116], Honeydue [43]
Offline Unable to facilitate generation of shared data via application or linked financial instrument ~ Centsible [4], Goodbudget [9]
Single Restricted to a single other sharee Tandem [101], Ivella [47]
Relationship Single Group Restricted to a single group of sharees Flatastic [35], Monarch [71]
Multiple Singles  Permits multiple single other sharees Splitwise [96]
Multiple Groups ~ Permits multiple groups of sharees SettleUp [105], Splitwise [96]
Collaborator Sharer and sharee have identical privileges for altering in-app data Splitwise [96], Tricount [104]
Authority Coordinator Sharer has greater configuration capabilities but equal in-app data privileges than sharee Settle Up [105], YNAB [1]
Creator Sharer and sharee can only modify in-app data they authored Flatastic [35], Split Money [65]
Broadcaster Sharer distributes data to sharee, who can only leave or view data. Group Xpense [114], Cingo App [26]
Dynamic At-will/Ad-hoc Sharing is performed at-will and is reversible Splitwise[96], Tricount [104]
Enduring Sharing relationship is permanent once established Apple Family [5]

Table 1: Four dimensions of financial sharing mechanisms which address the origin of sharing (what and where), relationship
(who), the authority between the sharer and the sharee (how), and the dynamic (when) of financial sharing instruments.

In this scenario, the sharing dynamic is straightforward and reflects
a focused, reciprocal exchange between two individuals.

However, more complex configurations arise when a user en-
gages in multiple, distinct one-to-one relationships (M(1..1)), as
seen in applications like Splitwise [96]. Here, each sharing instance
remains one-to-one, but the user manages multiple independent
connections simultaneously. This model introduces a higher degree
of management complexity, as users maintain separate streams of
shared information with multiple individuals without a collective
merging of those relationships.

Some applications allow for group-based sharing, either with
one user sharing with multiple people (1..M) (e.g., Flatastic [35]), or
where multiple individuals share information collectively within a
group (M(1..M)). This form of shared interaction, such as in SettleUp
[105], presents a more communal sharing structure wherein shared
data flows bidirectionally among all members. These multi-party
relationships introduce additional layers of trust, coordination, and
governance, making them more dynamic and complex in terms of
both information flow and social interaction.

D3. Authority. Some applications allow for group-based shar-
ing, either with one user sharing with multiple people (1..M) (e.g.,
Flatastic [35]), or where multiple individuals share information col-
lectively within a group (M(1..M)). This form of shared interaction,
such as in SettleUp [105], presents a more communal sharing struc-
ture wherein shared data flows bidirectionally among all members.
These multi-party relationships introduce additional layers of trust,
coordination, and governance, making them more dynamic and
complex in terms of both information flow and social interaction.

Upon establishing a shared relationship in an application, dele-
gating specific (often security-relevant) privileges— referred to here
as Authority— can be expressed as four common sub-dimensions:
Collaborator, Coordinator, Broadcaster, or Creator. As privileges
represent the most granular level of control in the dataset we ex-
amined, we mapped them to account functionalities for clarity
(Figure 2). This class helps users distribute control over resources,
with varying degrees of user autonomy and access privileges.

On one side, we observed symmetrical authorities in collabora-
tive cases. As described by the Collaborator sub-dimension, sharer
and sharee are permitted to add and remove others from the sharing
relationship, as well as to add, edit, or remove others’ data. However,

such flexibility can pose risks to data privacy and integrity when
users can edit or remove each other’s entries without accountability
mechanisms like change logs or audit trails.

In contrast, asymmetric authority emerges when privileges are
distributed unevenly by assigning different privileges based on
roles (e.g., being a primary or secondary user) or actions (e.g. entry
creation). These asymmetries, documented in prior research [73, 78],
often manifest in restricted access where secondary users or authors
of information are limited in their ability to modify or control shared
data. This relationship, such as the applications characterized by
the Broadcaster sub-dimension, may serve a protective function but
also reflects a hierarchical structure within shared financial systems.
This potentially leads to friction or imbalances in the collaborative
use of digital platforms. We identified these forms of privileges
where activity data might be shared with another individual, such
as through alerts, events, or triggers, like the broadcast mode in
Group Xpense [114]. We discuss these sub-dimensions in detail in
Section 6.

D4. Dynamic. With the Dynamic dimension, we distinguish be-
tween two primary modes: at-will and enduring sharing. These two
modes underscore the distinct temporal and intentional dimensions
that shape the act of sharing, highlighting the varying degrees of
control and permanence associated with different sharing practices.

At-will sharing is characterized by its flexibility and adaptability,
allowing individuals to modify, adjust, or terminate their sharing
behaviors in real time. This dynamic nature provides users with the
agency to continuously reconfigure their relationships and access
permissions according to changing circumstances or needs.

Conversely, enduring forms of sharing are marked by their per-
manence and long-lasting implications. Unlike the transient nature
of at-will sharing, enduring sharing often persists until a significant
event, such as the dissolution of an entity or formal termination,
actively halts the process. As a result, enduring sharing is less
susceptible to momentary adjustments and tends to be embedded
within more stable or formalized relational structures.

6 Sharing patterns

Through the marketing analysis and user journey audit, we identi-
fied discrete sharing patterns that draw on different facets of our
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Collaborator Coordinator Creator Broadcaster
User privileges Sharer  Sharee | Sharer Sharee | Sharer Sharee | Sharer  Sharee
Add another to space o ) ) © ® o [ J O
Delete Space © © [ ] @) © 0 @) @)
Space Leave space (D) (D) O () () () O [
Modify another privilege O O © O O O O O
Remove another from space [ ] [ ] o © o (] o O
Remove initiator from space () O [ ] ®)
Add own entry ® ® ® [ [ (] (] @)
Edit own entry ® () [ [ [ (] (] O
Edit another’s entry ® ) ® [ O O O ©)
Entries Delete own entry [ ] o o [ J ([ J (] [ J O
Delete another’s entry o o o [ ] O O O O
View own entry () o o o [ ([ J [ J O
View another’s entry () o [ ) [ ] ® o O [ J

Table 2: Entries are shared data objects while Spaces refer to a domain where entries located in it are shared amongst members.
Sharer is the user who starts the sharing relationship, and Sharee refers to the user who joins the sharing arrangement upon
the sharer’s invitation. @ means regularly recorded, O means not observed in our dataset, while © means often observed in our
analysis. Blank means that this privilege is not applicable in this context.

four dimensions (Section 5). In this context, we define patterns as re-
curring configurations that act as standard reference points for user
interface (UI) and interaction designers when creating or refining
financial applications. While similar in verbiage, sharing patterns
are different from design patterns which impose a specific solution
or best practice to a common software problem.

Entries are shared data objects (e.g., such as payment, charges)
while Spaces (e.g., households, tabs) refer to a domain where en-
tries located in it are shared amongst members. We identified four
patterns of sharing among close social relationships in these appli-
cations, which we have labeled to distinguish their unique combina-
tions of notifications, privileges, and system behaviors: Collaborator,
Coordinator, Creator, and Broadcaster (see Appendix Table 7 for
the mapping of dimensions to patterns). We incorporate scenarios
of close social relationships to better showcase the risks and chal-
lenges of misapplying sharing patterns in social contexts, and how
abusive use of such systems can incur negative outcomes for those
engaged in sharing.

Collaborator. The Collaborator pattern is characterized by equal
privileges for sharers and sharees at the space and entry levels. This
illusion of symmetry allows the sharee to have the same abilities
as the sharer, including managing entries and the shared space.
This pattern works to promote a collaborative environment where
no user has more control than another. The Collaborator pattern
is exemplified in the app Balance: Couple Budget & Money [97],
where users can delete accounts, create and modify entries, and
make changes regardless of authorship. All parties have equal ac-
cess to manage shared financial information, emphasizing mutual
responsibility and decision-making.

While this pattern seems to foster flexibility on the surface, hav-
ing equal privileges can lead to negative impacts on information
accessibility, integrity, and transparency of actions. In the scenario
of a multi-generational household (e.g., see [110], members might
use a shared financial application to collectively share financial re-
sponsibilities, including utility bills, grocery budgets, and a shared
savings fund for emergencies. However, if one user were to acciden-
tally edit (e.g., change the amount spent) of an existing, legitimate

Pattern Count  Applications with the pattern

Collaborator 13 Balance: Couple Budget & Money, Smoov Finance, Bill
Magic, Expenses, Budget Planner & Manager Monee,
Home Budget Tracker & Planner (Previously Shareoo),
Honeydue, Our Expenses: Household budget (previously
expenses), Sesterce - split expense , Splid — Split group
bills, Splittr, Splitwise, Tricount

Bill Bear, iSaveMoneyGo: Budget Tracker, OurFlat:
Household & Chores, MoneySpaces, Lunch Money,
Monarch Money, Quicken Simplifi, Saldo, Settle Up —
Group Expenses, Spend Together, Wally

Split Money, Flatastic - Manage your home, Tandem
Cingo App, Group Xpense

Coordinator 11

Creator 3
Broadcaster 2

Table 3: Frequency table tallying the occurrence of identified
sharing patterns in audited applications. We identify that
Collaborator is the most prevalent pattern while Broadcaster
is the least prevalent pattern among our sample set.

payment, this could cause confusion in future actions (e.g., bud-
geting). If one member—intentionally or otherwise—alters past
savings contributions to reflect higher amounts for personal credit,
other members may not notice. Finally, should an application lack
a change log, other members of the household could not trace
who adjusted the emergency fund’s withdrawal target, leading to
misunderstandings between users.

Coordinator. In the Coordinator design pattern, the sharer has
greater privileges than the sharee, specifically at the space level.
Only the person sharing has administrative (‘admin’) control over
the shared space, enabling them to perform high-level actions such
as adding/removing participants, assigning privileges, and even
deleting the entire space. At the entry level, the Coordinator pattern
treats both the sharer and sharees equally in terms of privileges,
allowing all users to freely edit or delete their own entries and those
of others. In the Coordinator pattern of the budgeting app Bill Bear
[98], the sharer (admin-like role) has control over key aspects of the
space, such as managing sharees, assigning privileges, and deleting
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Figure 3: Examples of the Coordinator pattern at the space
level. [Left] Settle Up - Group Expenses (Tina’s device), shows
Tina, the initiator, can delete the group but cannot leave it.
[Right] (Eli’s device) shows Eli can leave the group but cannot
delete it. This illustrates the Coordinator pattern, where the
initiator has additional space management privileges com-
pared to participants.

the space. However, sharees are unable to remove the sharer, delete
the space, or modify its name. Despite these limitations, sharees
can still add or remove other participants, manifesting a balance
between shared responsibility and limited control.

Although an admin-like role can ensure more oversight over
high-level actions, the symmetry of privileges at entry level can
also pose risk to information integrity. For instance, in a scenario in-
volving friends who decide to coordinate the co-funding of a shared
holiday via an application (e.g., see [17]), the group is mostly depen-
dent on the competency of a single admin-like user. In the situation
where one user were to enter inaccurate information — either by
deliberately inflating the cost of a transaction or adding a dupli-
cate transaction — the admin has the authority to remove specific
privileges from this user. However, sharees may feel excluded from
higher-level decisions (e.g., removing specific members, renaming
shared spaces), particularly if such decisions were not justified
to the wider user group, highlighting a gap in transparency and
inclusivity.

Creator. The Creator pattern emphasizes the difference between
entry-level and space-level privileges, with a focus on the control
given to authors or ‘creators’. This attempts to strike a balance
between individual control and shared authority, allowing struc-
tured collaboration while maintaining ownership over individual
contributions. At the space level, user privileges are balanced; priv-
ileges are shared equally between the sharer and sharee, enabling
them to invite, remove, or leave the space. However, entry level
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privileges are centered on authorship, ensuring that only the cre-
ator can make changes or remove entries. This setup is seen in the
budgeting app Split Money [65], where the creator of an expense
entry has exclusive rights to modify or delete it.

In a scenario whereby a guardianship role may be required; such
as an adult child providing for an older parent (e.g., see [53]), author-
ship can both encourage trust but problematize shared care. While
authorship control ensures accountability, it can lead to bottlenecks
in shared tasks, as when a user makes a mistake (e.g., inaccurate en-
try) the original user always has to correct this instead of delegating
it. Equal privileges at the space level could also lead to disagree-
ments such as the guardianship user adds another participant (e.g.,
a family friend), the other user might feel this dilutes the privacy
of their space.

Broadcaster. In the Broadcaster pattern, privileges are asymmet-
ric, with the sharee acting as a passive observer. The sharer has total
control over entries and how such entries are accessed by the recipi-
ent. When invited to the shared space, the sharee can only view the
entries and has the option to leave. This pattern allows the sharer
to maintain complete control over the shared information, limiting
the sharee’s interaction to viewing only. The Cingo App [26] is an
example of the Broadcaster pattern in a wealth management tool.
This pattern is valuable when the sharer wants to control their
financial data while enabling oversight. In the scenario involving a
young adult with mental health issues and impulsive spending who
might update a supportive friend on their finances (e.g., see [9]).
The advantage of this type of one-way interaction is that it allows
the sharer to control the information they share. However, it may
hinder collaboration as the information recipients (sharees) cannot
actively manage or respond to the shared financial information.

7 Discussion and Concluding Remarks

With the rapid adoption of financial tools, we have evidenced that
there is a need to document sharing patterns embedded in system
design to capture the evolving methods of financial collaboration.
In this study, we have provided the most comprehensive analysis
to date of 31 consumer-facing financial applications focused on
budgeting, payments, and long-term planning, with an emphasis
on financial management within the context of close relationships.
Through identifying the predominant messages in financial sharing
applications (Section 4), shared dimensions (Section 5), and overar-
ching sharing patterns (Section 6), we reflect on the implications of
our investigation into this rapidly growing area of human financial
interaction [8, 37, 58, 78]. To contrast decades of conceptual access
control literature, we offer a concise overview of social, emotional,
and practical factors in financial sharing, ideally making it easier to
identify the core building blocks to build new financial technologies.

7.1 Improving personal financial management
tools

The sharing dimensions outlined in Section 5 are informed by the
observations in our studies. They are intended to be descriptive
rather than prescriptive, offering a framework for understanding the
types of systems available to consumers today and the associated
privacy and usability implications. Although sharing mechanisms
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Figure 4: Creator and Collaborator pattern examples at the Entry level, discussed left to right. Split Money (Tina’s device), show
Tina can edit/delete her own entry (shown in top right) [Left:A] but not Eli’s [Left:B], demonstrating the Creator pattern, where
only the original creator modifies their entry. The two right screenshots, from Tricount (Tina’s device) [Right:A], show Tina
can modify both her and Eli’s entries [Right:B], illustrating the Collaborator pattern, where all parties share equal privileges to

edit any entry.

between multiple accounts have been in place for consumers to use
for many years [54], many of these sharing mechanisms are missing
the vital nuts and bolts that make these applications viable for those
who may need to manage their money the most 8, 81]. Nevertheless,
our research identified several ways to anticipate improvements in
how such systems were implemented and marketed to end users.
Ultimately, the effectiveness of these systems, irrespective of how
they are marketed, hinges on thoughtful design that centers user
needs which we now discuss.

7.1.1  Transparency around sharing capabilities. Users naturally
have expectations around what constitutes ‘sharing’ [63], and while
some applications in our data set were upfront about the sharing
capabilities, many applications under review were not. For this
work, it was sometimes necessary to revisit the applications mul-
tiple times to accurately identify what was being shared, at what
time, and with whom. In the context of financial wellbeing, where
knowledge of an individual’s financial situation may be used co-
ercively [11, 73], potentially under the guise of being transparent,
this ambiguity is a problem that warrants further attention.

We believe that the practice of data privacy labeling [4], tra-
ditionally used to inform users about how applications manage
their data and now a standard feature in the app store, could be
beneficial in this context. We recommend each listing of financial
applications to explicitly state if it enables sharing with other users,
and that this information be presented clearly and consistently.
Here, our sharing dimensions — Origin, Relationship, Authority,
and Dynamic (Section 5) — can provide the language needed to
clearly communicate to users what information is to be shared,
with whom, for how long, and the extent to which users can modify
such a sharing relationship. App developers could also use labels

to convey the underlying financial sharing pattern of the app, al-
lowing users to make a more informed decision about whether to
use the application [113].

Indeed, consistency alone does not guarantee good or even ethi-
cal design. Nevertheless, it enables users to compare and determine
what features are important to the sharing relationship they wish to
initiate. For example, labeling applications as the Broadcaster type
does not imply that all such applications will behave the same way.
However, such label allows users to recognize that they want to
share their own financial information rather than viewing other’s
[8]. In this regard, patterns help to communicate familiar pathways
to users, while highlighting the level of authority, the expectation
on agency, and the freedom to contribute to shared environments.

7.1.2  Sharing patterns in abuse or misuse cases. Designing new
systems naturally involves tackling the challenges of social rela-
tions and norms, as well as providing support for the configuration
work needed across all stages of interacting with finances. Specifi-
cally, our analysis reveals that many applications often aggressively
promote sharing as a positive action [2], particularly in situations
involving the Collaborator or Coordinator patterns. For many users,
such as survivors of intimate partner violence [11], sex workers
[64], and older adults [53], whom are at greater risk of financial
threats, quick and easy terminations are more a matter of safety
than that of relieving a burden of frustration or convenience [73].
Jacobs et al. [48] and Park et al. [78] identify that many couples felt
judged by intimate partners with viewing purchase history, which
is at odds with our findings where applications actively promote
them to do so, and give users little recourse to hide their activ-
ity (Section 4). As the primary reason for many couples sharing
accounts is financial convenience [78] — something that all applica-
tions in our study promoted — this is all the more reason to ensure
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these apps are modeled safely, and designers are conscious that
abuse is a prevalent issue for many.

Providing users with granular low-level controls, such as ad-
justing the transparency of transactions and accounts or severing
a connected joint bank account (Section 6), could be one of the
concrete ways to balance out the inequitable permissions in these
sharing patterns. For instance, giving sharees the ability to leave
a space or change the visibility of their own transactions could
immediately improve their ability to contribute to a shared space
(Table 9).

Even without abuse, developers may wish to consider how user
induced error (as discussed in Section 4 scenarios) could intro-
duce challenges to wider user groups. The lack of mechanisms to
ensure information integrity in collaborative authority patterns
(Collaborator, Coordinator) while seemingly equal incur unique
challenges around trustworthiness of contributions. Without fea-
tures like change logs, audit trails, or version backups, users have
limited visibility into the changes made to shared financial data,
and can cause conflict and subject them to manipulation. We recog-
nize that shared financial data often originates from joint financial
instruments, which typically lack metadata identifying who per-
formed a given action. This highlights the need to rethink how
action logs can and should be implemented, potentially at the fi-
nancial instrument level.

7.2 Bridging the gap between dimensions,
patterns, and systems.

Our findings contribute to the growing body of HCI research that
critiques the individualized approach to finances [34, 77, 81], empha-
sizing how digital systems often fail to capture the social meanings
of value. While it is crucial to understand the social context of finan-
cial sharing, we stress the importance of examining these dynamics
at a granular level to assess how they are, or are not, reflected in
system designs. Instead of characterizing entire financial systems
from the top down, we can focus on characterizing specific areas to
help inform the design of “non-normative and diverse design” [94]
by codifying the makeups of financial sharing applications and
offering ways to improve them.

Our work offers new contributions to build on the exploration of
low-level of financial functions (e.g., like recipes offered by Elsden
et al. [32]), alongside higher-level descriptions of system types
that can be investigated with users in practice. develop interfaces
to meet the diverse needs of users and promote equitable sharing.
Here, we make explicit as to how designers, researchers, developers,
and users may leverage our discoveries, and what these mean for
the future of financial technologies.

7.2.1  Framing references and testing patterns. Although some valu-
able work has scrutinized various monetary sharing practices [50,
75, 107], the challenge remains in lacking a frame of reference to
compare and evaluate these systems. While some dimensions are
consistent across platforms, our audit revealed no single, uniform
user journey. Instead, applications tend to cluster into small groups
with similar dimensions and patterns of authority. As such, upon
reviewing our results, it is unclear whether a ‘gold standard’ for
such sharing pattern exists. Further work is needed to determine

Yeuk Yu Lee and Rosanna Bellini

whether applications with specific qualities are more suitable for
financial sharing in complex social contexts.

These sharing patterns are not just practical design elements,
but reflect underlying social and financial dynamics within relation-
ship, influencing how technology supports or hinders collaborative
decision-making. To meaningfully support activities in everyday
management of money, we need testable sharing patterns by mak-
ing applications and scenarios, such as our fictive examples in
Section 4), a central focus. Comparative studies across various
sharing patterns could offer insights into these inquiries and how
our devised dimensions could influence financial well-being, inde-
pendence, and literacy. Future studies might focus on areas like
how partners negotiate access to joint accounts, how notifications
are shared, or how budgeting tools balance individual and shared
expenses. We are enthusiastic about the potential to gathering
feedback from designers and users to refine and expand beyond
common sharing patterns.

7.2.2  Expanding the scope of financial review. In this work, we
made a deliberate decision to avoid applications that required per-
sonally identifiable information (PII) from members of the research
team, such as Social Security numbers (SSNs) or other personal
data (e.g., phone numbers, bank account information). This choice
was motivated by privacy concerns and the desire to mitigate the
risks associated with exposing such information. However, this
limited our focus to specific types of financial applications. Moving
forward, we are motivated to explore alternative ways that allow us
to navigate this limitation while conducting meaningful research.

One potential avenue involves leveraging the permissions granted
to auditors within financial infrastructures [90], who typically have
privileged access to sensitive financial data to evaluate companies’
compliance with legal and regulatory frameworks. Auditors, unlike
non-auditing entities like our research team [12], can collaborate
with other auditors or third parties to obtain and provide us with
necessary data while maintaining strict privacy and compliance
guidelines. Such collaboration will allow us to explore new research
opportunities without directly handling sensitive personal infor-
mation ourselves.
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Application Name

1Money expense tracker budget
Al Salam Equities

Albert

Alzex Finance Pro

Apple Card Family*

Aries Trading Simplified

Bajaj Broking

Balance Couple Budget & Money*“*
Banana Split*

Banktrack

Beezly Family™

Betterment

Beyond budget*

BHM Capital Global

Bill Bear**

Bill Magic**

Bills Monitor - Bill Reminder
blinkX Stocks & Demat Account
Buddy Budget Planner*

Budget App - Spending Tracker*®

Budget Planner & Manager Monee**

Budget planner—Expense tracker
Budget expenses and income
Buxfer

Cash / Wallet Management
Cash App

Cashew—Expense Budget Tracker
Centsible

Chapa Merchant

Chronical (Free)

Chronical Pro

Cingo App**

Cleo

CloudSpouse

Color Money*

CommonCard*

Copilot money

Cost Track your Money Tracker
CountAbout

Crush*

Daily Expense Tracker - MonAI*
DAILY POCKET - Budget Manager
Debit & Credit

Dhan stock market trading app
Dollarbird*

Earnln

Easy Business Case Calculator
EasyBudget - Budget planning*
Etrade

EveryDollar Personal Budget
Expenses**

Fidelity Investment

Financial Ratios Go

Financial Times

Firstly (Previously HoneyFi)
Flatastic - Manage your home**
Float

Flow Net Worth Wealthy

Fold - Savings, Budget Tracker
Fudget

Goodbudget Budget Planner
Group Xpense*®

Home Budget

Home Budget Tracker & Planner (Previously Shareoo
Honeydue*®

Household account book
Household accounts - Moneytune
Household Accounts

Household expenses - Freely

Zeta Joint Account™®

Intuit Credit Karma

Investmate

Investors Chronicle

InvestSky*

Investtech Socks Analysis App
iSaveMoneyGo Budget Tracker**
Ivella®

Ivy Wallet money manager
KOHO

Living Cost for Two - FamiCost
Luna*®

Lunch Money**

LXME Learn, Invest, Borrow
Meow Money Manager - Cute Cat
Mint

Mirae Asset Fin Loans

Mo Trader

Monarch Money**

Monefy Money Tracker

Money - Your Financial Planner
Money Calendar

Money Lover

Money Manager Bills & Budget
Money manager & expenses
Money Manager Expense & Budget (free)
Money Manager Expense & Budget (paid)
Money Mitra

Money Note

Money Tracker Expense Tracker
Money Tracker Expense Manager
Moneyboard Budget Planner Bill
Moneydashboard

MoneyLion Bank & Earn Rewards
MoneySpaces*®

MoneyThings - Finance Tracker*
Mony Budget & Expense Tracker
Monzo*

Moolahmate

Motilal Oswal Demat Stocks IPO
My Budget - Expense tracker

My Home Bills - Home box
MyBambu

MyMoney Pro - Expense & Budget
MyMoney—Track Expense & Budget
Nanny Paycheck Calculator

Neck money planner budget app
NerdWallet

Nest Payroll

Oh My Money (Account book)
OneMain (Trim)

Oportun

Our Expenses Household budget (previously Expenses)**
OurFlat Household & Chores**
Paypal

)*a

Pennyworth Expense Tracker
Personal Capital (Empower)
Piggy Bank Widget - Savings
Plenty™

PocketGuard

Privacy.com

Product Pricing Tool

Pulse

Qapital®

Qube Money*

Quickbooks

Quicken Simplifi**

Revolut

Ria Money Transfer Send Money
Rocket Money

Royal London

Saldo**

Sarwa Invest, Trade & Save
Savings Goal

Sesterce - split expense **
Settle Up — Group Expenses**
Sharemoney Money Transfers
Smart Finance & Budget
Smoov Finance**

Spend Together**

Spendee

Spending Log Pro

Spending Tracker

Spending Tracker - Money Flow
Splid - Split group bills**
Split Money*“

Splitrr*®

Splitwise**

Stake

Startrader Online trading app
Stash

Stock market news tracker
StockLight NASDAQ...

Tango

The Economic Times

The Knot

Tandem**

Tiller Money

Today’s Budget Money Tracker®
TrackWallet Expense Tracker
Tricount*®

Twine

UnityPay Household Budget *
Vena Solutions

Venmo*

Vital Card *

Wallet by Budget bakers
Wally**

Weekly

Western Union Send Money Now
WhatisUWE App

Wise (previously transferwise)
Yahoo Finance

YNAB**

Zelle

Table 4: Financial applications identified with the search strategies. Among the list, * are applications where an audit was
attempted, as they (i) were available for download or usage in the US, (ii) were operational, (iii) were advertised as for financial
sharing in a social setting. ¢ are applications where a user journey audited was successfully completed. Application taglines
and/or claims have been omitted for better readability. * were applications that were successfully audited with user journey

audit.
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Application name Android download # iOS download #
Apple Card Family -

Balance: Couple Budget & Money 5K+
Banana Split 10K+ 50K+
Bill Bear 5K+
Bill Magic -

Buddy - 500K+
Budget App - Spending Tracker 5K+
Budget Planner & Manager Monee 10K+
Buxfer 10K+ 10K+
Centsible 100+ 100+
Cingo App 100+

CloudSpouse - 100+
CommonCard - 100+
Dollarbird 50K+ 100K+
Every Dollar 1M+ 5M+
Expenses -

Flatastic 500K+ 1K+
Goodbudget 1M+ 1M+
GroupXpense 100K+ 5K+
HoneyDue 100K+ 500K+
Home Budget Tracker & Planner 50K+

Ivella - 10K+
iSaveMoneyGo: Budget Tracker 100K+

Luna 10+ 1K+
Lunch Money - -
Mint 10M+ 50M+
Monarch 10K+ 100K+
Monefy 5M+ 100K+
Monefy Pro 100K+ 100K+
Money Spaces 100K+

Our Expenses: Household budget 10K+

OurFlat: Household & Chores 100K+

Privacy.com 100K+ 500K+
Qapital 500K+ 500K+
Qube Money 10K+ 50K+
Quicken 500K+ 1M+
Quicken Simplifi 5M+

Rocket Money Not available 5M+
Saldo 1K+ 5K+
Sesterce 10K+ 1K+
Settle Up 1M+ 50K+
Shareroo - 5K+
Smoov Finance 10K+

Spend Together - 10K+
Splid 1M+ 100K+
Split Money 50K+

Splitrr 100K+ 10K+
Splitwise 10M+ 1M+
Tandem - 2M+
Tricount 5M+ 100K+
Venmo 10M+ 10B+
Wally 5K+ 10K+
Weekly - 50K+
YNAB (You need a budget) 1M+ 1M+
Zeta 50K+ 1M+

Table 5: Audited apps’ download number, segmented by platforms. Android download numbers are recorded from the Google
Play Store app listings and are represented in tiers. The App Store download numbers are approximated, as they were not readily
provided by Apple. The approximated numbers are then mapped to tiers similar to the Android one for easier comparison.
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Sharing Location Sharing Method
Application Name Onboarding  Profile/Account ~ Menu  Create | Link/URL QR  Code
Balance: Couple Budget & Money ® ® ®
Beezly Family ®
Bill Bear ® ® ® @
Budget App - Spending Tracker ® ® ® ®
Budget Planner & Manager Monee ® ® ® ®
Crush ®
Cingo App ® (] ®
Color Money ® ®
Easy Budget ® ®
iSaveMoneyGo: Budget Tracker ® ®
Lunch Money ®
MoneySpaces ® ®
Monzo ® ® ®
OurFlat: Household & Chores ® ® ® ® ®
Plenty ® )
Smoov Finance ®
Split Money ® ®
Today’s Budget ® ®
Today’s Budget Money Tracker ® ®
UnityPay: Household Budget ® ® ®
Venmo ® ® ®
Wallet by Budget Bakers ® ® ®

Table 6: Mapping of abstract location whereby financial sharing took place on the applications under review. ‘Create’ refers to
the creation of the shared financial instrument (e.g., bill, space). The mechanism of Link/URL were the most common method
of sharing, that could either be sent via an SMS message, email, or push notification. Code required the manual entry of a

unique alphanumeric string of characters.

Application name Origin Relationship Authority Dynamic
Balance: Couple Budget & Money Application-only  Single user Collaborator ~ At-will
Bill Bear Application-only ~ Multiple groups ~ Coordinator  At-will
Bill Magic Application-only ~ Multiple groups  Collaborator  At-will
Budget App - Spending Tracker Application-only ~ Multiple groups  None At-will
Budget Planner & Manager Monee Application-only  Single group Collaborator ~ At-will
Cingo App Application-only ~ Multiple Singles ~ Broadcastor  At-will
CloudSpouse Hybrid Single user None At-will
Expenses Application-only  Single user Collaborator ~ At-will
Flatastic - Manage your home Application-only  Single group Creator At-will
Group Xpense Application-only ~ Multiple groups ~ Broadcastor  At-will
Home Budget Tracker & Planner (Previously Shareoo) Application-only  Single group Collaborator ~ Enduring
Honeydue Hybrid Single user Collaborator ~ At-will
iSaveMoneyGo: Budget Tracker Application-only ~ Multiple Singles ~ Coordinator — At-will
Lunch Money Hybrid Single group Coordinator  At-will
Monarch Money Hybrid Single group Coordinator ~ At-will
MoneySpaces Application-only  Single group Coordinator  At-will
Our Expenses: Household budget (previously expenses)  Application-only  Single user Collaborator ~ Enduring
OurFlat: Household & Chores Application-only  Single group Coordinator ~ At-will
Quicken Simplifi Hybrid Single group Coordinator ~ At-will
Saldo Hybrid Single group Coordinator  At-will
Sesterce - split expense Application-only ~ Multiple groups  Collaborator  At-will
Settle Up - Group Expenses Application-only ~ Multiple groups ~ Coordinator  At-will
Smoov Finance Hybrid Single user Collaborator ~ Enduring
Spend Together Application-only ~ Multiple groups  Coordinator  At-will
Splid - Split group bills Application-only ~ Multiple groups  Collaborator ~ At-will
Split Money Application-only ~ Multiple groups  Creator At-will
Splittr Application-only ~ Multiple groups  Collaborator  At-will
Splitwise Application-only ~ Multiple groups ~ Collaborator  At-will
Tandem Hybrid Single user Creator At-will
Tricount Application-only ~ Multiple groups  Collaborator ~ At-will
Wally Hybrid Multiple groups ~ Coordinator — At-will
YNAB Hybrid Single group None At-will

Table 7: Frequency table tallying how each application maps to the four sharing dimensions.
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Origin

Count

Applications

Application-only

Financial-instrument only

Hybrid

Offline

Table 8: Frequency table summarizing the occurrence of each Origin sub-dimension in applications we sourced

31

20

24

Balance: Couple Budget & Money, Banana Split, Beezly Family, Beyond budget, Bill Bear, Bill Magic, Budget
App - Spending Tracker, Budget Planner & Manager Monee, Cingo App, Daily Expense Tracker - MonAlI,
Dollarbird, Expenses, Flatastic - Manage your home, Group Xpense, Home Budget Tracker & Planner
(Previously Shareoo), iSaveMoneyGo: Budget Tracker, Moneydashboard, MoneySpaces, Neck: money planner
budget app, Our Expenses: Household budget (previously expenses), OurFlat: Household & Chores, Venmo,
Qapital, Sesterce - split expense , Settle Up — Group Expenses, Spend Together, Splid - Split group bills, Split
Money, Splitrr, Splitwise, UnityPay: Household Budget

Buxfer, Copilot money, Debit & Credit, Etrade, EveryDollar: Personal Budget, Fidelity Investment , Good-
budget Budget Planner, Mint, Money Lover, Moolahmate, NerdWallet, Oportun, PocketGuard, Qube Money,
Revolut, Rocket Money, Sarwa: Invest, Trade & Save, Spendee, Tiller Money, Wallet by Budget bakers
Apple Card Family, Buddy: Budget Planner, CloudSpouse, CommonCard, Crush, EasyBudget - Budget
planning, Firstly (Previously HoneyFi), Honeydue, Zeta Joint Account, Ivella, Luna, Lunch Money, Monarch
Money, Monzo, Plenty, Quicken Simplifi, Saldo, Smoov Finance, Tango, Tandem, Twine, Wally, Weekly,
YNAB

1Money: expense tracker budget, Alzex Finance Pro, Centsible, Chronical (Free), Chronical Pro, Cost Track:
your Money Tracker, EveryDollar: Personal Budget, Goodbudget Budget Planner, Monefy: Money Tracker,
Money Tracker: Expense Manager, Pennyworth: Expense Tracker, Weekly

. Note that

application where shared data originates from financial instrument-only or offline were not audited, as sharing is not explicitly
supported in these applications and thus do not meet our audit criteria (see Figure 2).

Add Edit View Share Delete Archive Hide Leave

Space

Member

Entry

13 4 4 4 5 3 1 17
31 - 31 - 19 - - 1
31 31 31 6 25 1 2 -

Table 9: Matrix of financial service mapped against financial privilege as modeled via number of apps (N) in the user journey
audit. Space refers to a domain where entries located in it are shared amongst members, Member are users who are participating
in sharing, Entry is a shared data object. - indicates this action is invalid.
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