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Abstract
Marginalized communities often face interconnected barriers that
undermine well-being, yet design methods rarely explicitly account
for how disadvantages compound or how strengths can reinforce
each other. Building on Capability Sensitive Design (CSD), this
research extends the framework to address corrosive disadvan-
tages—barriers that undermine multiple capabilities—and fertile
functionings—capabilities that positively reinforce others. We ap-
plied this extended framework in a participatory study with new-
comers to Canada. Using capability hierarchy mapping, co-design
workshop, and field study, we identified key capability gaps and
their interconnectedness, surfaced community knowledge, and
translated values into actionable design requirements. Our find-
ings show that explicitly mapping advantages and disadvantages
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enables more targeted, contextually grounded interventions. We
conclude with methodological guidance for applying this approach
to other marginalized contexts in HCI, where designing for equity
requires accounting for how capabilities interact.

CCS Concepts
• Human-centered computing → Collaborative and social
computing design and evaluation methods; Empirical studies
in collaborative and social computing.
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1 Introduction
The Capability Approach (CA) [38, 59] as developed by Sen and
Nussbaum, has been widely used as a human rights approach to
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frame one’s capacity for well-being through basic capabilities ev-
eryone ought to have. CA offers a powerful lens for social justice in
technology design, moving beyond the requirement of usability or
efficiency and towards enabling equitable opportunities for human
flourishing. Capability Sensitive Design (CSD) is one attempt to
operationalize CA in technology design [28], guiding the transla-
tion of high-level capabilities into actionable design requirements.
One of the core ideas that CSD has implemented from the CA is the
idea of conversion factors, i.e., social, environmental, and personal
factors that enable people to engage in and benefit from opportuni-
ties available to them. CSD and the broader CA have been used to
guide the design of systems for health [65], sustainability [69], and
data ethics [51], especially in contexts involving marginalized or
vulnerable communities [49].

CSD can translate abstract well-being goals into concrete design
requirements; however, designing for marginalized communities
poses inherent challenges due to intersecting disadvantages, diverse
needs, and complex social determinants. Barriers in one area—such
as language, mobility, or social connection—can compromise other
capabilities, creating cascading disadvantages. Existing CSD meth-
ods fail to account for the interdependencies between capabilities,
another key idea from the Capability Approach (CA). This limits
the ability of CSD to surface corrosive disadvantages—capabilities, if
lacking, that exacerbate harm—and fertile functionings—capabilities
that, if supported, can unlock additional benefits [75].

In this work, we explore how CSD can explicitly account for both
“corrosive disadvantages” and “fertile functionings” in the design
of technologies for marginalized communities. Building on Jacobs’
capability hierarchy [28] with theoretical additions from Wolff and
de-Shalit [74], we developed CSD-Cascade, a structured partici-
patory design workflow that translates abstract capability needs
into concrete and implementable design features, while explicitly
mapping the cascading effects capabilities or the lack thereof have
on others. Our study explores the use of this new CSD approach in
the context of designing, developing and assessing a health naviga-
tion mobile app for newcomers, who often despite given resources,
struggle to take advantage of or benefit from the opportunities [32].
Our core questions are:

RQ1: How can CSD be adapted to account for corrosive disad-
vantages and fertile functionings in marginalized communities?

RQ2: What are the lessons learned by applying CSD-Cascade to
the design, development and evaluation of the Newcomer App?

Through capability hierarchy mapping in interviews, a co-design
workshop, and in-field evaluation of a developed version of the New-
comer App, we demonstrate how various empirical and technical
investigations can be conducted using CSD-Cascade. Furthermore,
we illustrate how design requirements and capability gaps are sur-
faced and translated into concrete features through research and
community involvement. Finally, we discuss our experience as
researcher-practitioners in using CSD as a design methodology
through a structured workflow, and space for future work and
development on the framework.

2 Related Work
To provide context, this section describes Capability Approach and
Capability Theory in marginalized communities, and how ideas

from this political philosophy have been appropriated in Capability
Sensitive Design. We then summarize the various ways in which
prior work has leveraged CSD in the design of technology.

2.1 Capability Approach and Capability Theory
The Capability Approach (CA), pioneered by Sen [59–62] and ex-
tended by Nussbaum [34, 40–42] and others [5, 19, 52], offers a lens
for addressing inequities in marginalized communities. Marginal-
ized communities are those excluded from mainstream social, eco-
nomic, educational, and cultural life based on race, gender identity,
sexual orientation, age, physical ability, language, or immigration
status [8]. Traditional academic approaches can inadvertently re-
produce stigma and power imbalances, while the conditions of
marginalization themselves may limit the ability of some groups to
participate meaningfully in research [47, 73]. According to Sen’s
Capability Theory, “capabilities are what people are actually able
to do and to be." [61] These doings and beings, which Sen calls
achieved functionings, together constitute what makes a life valu-
able. In their earlier work, Gigler [24] and Kleine [31] applied Sen’s
capability theory to Information and Communication Technnology
for Development (ICT4D) where Gigler argues that social context
does matter in digital development, while Kleine’s Choice Frame-
work examines how ideologies, systemic constraints, and design
choices affect real freedoms. Building on Sen’s broader framework,
Nussbaum’s Capability Theory [34, 38, 39] is a more structured ver-
sion of the Capability Approach that posits that all human beings
should be entitled to have ten basic capabilities, such as being able
to live a normal length of lifespan, maintain bodily integrity, have
control over one’s material and political environment, have social
affiliations that are meaningful and respectful, etc.

Nussbaum emphasizes that capabilities should be understood as
freedoms, where individuals have the choice of whether or not to
utilize the available capabilities; and these freedoms are partly what
determines the extent of one’s functioning. For example, imagine
two individuals: Alice relies on specialized medical equipment to
maintain mobility; this not only addresses her medical needs, but
enables her to pursue her interests, engage in social activities, and
lead an independent life. In contrast, Bob, in good health, receives
routine healthcare services. According to Robeyns [53], Alice fares
better, because her healthcare provisions enhance her capabilities
beyond health and align with her values. This example illustrates
the implication of Capability Theory for service provision—well-
being is not solely determined by access to services, but by the
extent to which the services enable individuals to lead lives they
value. It is important to note that Nussbaum’s list of ten capabilities
has faced some criticism for being paternalistic [14, 16]. This is
intentionally kept abstract to allow citizens and stakeholders to
actively shape the definitions of these capabilities for their problem
specific contexts [40].

2.1.1 Corrosive Disadvantage and Fertile Functioning. To enable
practical applications of Capability Theory, Wolff and de-Shalit [74]
expand upon the Capability Approach by defining disadvantage
as a genuine lack of opportunities to exercise one’s functionings.
They argue that true capabilities exist when the associated costs,
including the impact on other functionings, are reasonable, and
this is context-dependent. Their vision of a more equitable society
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involves not only targeting the most deficient functionings but also
understanding why multiple disadvantages tend to cluster. They
advocate for a “society of equals," where it becomes increasingly
unclear who is the worst off. To achieve this, they emphasize iden-
tifying the least advantaged by comprehending the interconnected
nature of their disadvantages.

Wolff and de-Shalit further propose a relational approach, with
governments focusing on how patterns of disadvantages are created
and sustained, distinguishing between corrosive disadvantages that
exacerbate harm and fertile functionings that provide additional ben-
efits [75]. Corrosive disadvantages represent obstacles that not only
harm individuals directly but also tend to lead to further disadvan-
tages, thereby restricting their ability to achieve other capabilities.
For instance, physical violence is highly corrosive as it impacts
one’s physical and emotional health, sense of safety, security, and
mobility [48]. Likewise, lack of access to quality healthcare is a
corrosive disadvantage, impacting an individual’s health and subse-
quently limiting their educational and employment opportunities.
On the other hand, fertile functionings are valuable capabilities that
hold intrinsic worth and also promote the development of other im-
portant capabilities [75]. Social affiliation is a fertile capability that
not only fosters well-being but also leads to additional advantages.
In practice, when an individual from a low income family gains
access to a fertile functioning like social affiliation through commu-
nity support, it not only enhances their well-being, but also serves
as a catalyst for overcoming educational and economic limitations.

2.2 Capability-Sensitive Design
Several ideas from Capability Approach and Theory have been
operationalized by Jacobs [28] into a design methodology, called
Capability Sensitive Design (CSD). For example, a key tenant of CSD,
based on Sen’s [54, 58] and Nussbaum’s Capability Approach [40],
is that the provision of resources/opportunities alone does not
guarantee that people can actually take advantage of them, and
that a host of conversion factors—personal factors (e.g., metab-
olism, physical condition, gender, intelligence, technical compe-
tence), social factors (e.g., public policies, social norms, societal
hierarchies, power relations introduced by gender/race) and envi-
ronmental factors (e.g., the physical or built environment in which
a person lives, access to transportation, etc.)—are required to con-
vert resources/opportunities into functionings, e.g., what people
can achieve in terms of beings and doings [45, 46, 66, 67]. Jacobs’
CSD follows a tripartite methodology similar to Value Sensitive
Design [22] (VSD). In CSD [28], practitioners first conduct a concep-
tual investigation to select capabilities and identify stakeholders,
then an empirical investigation (e.g. interviews, surveys) to confirm
the conceptual investigation, and lastly a technical investigation to
surface design requirements.

Claassen recommends that CSD practitioners follow the “phil-
osopher-investigator" approach [17] of actively engaging with real-
world contexts, learning from public debates, and conducting social
scientific research to identify the capabilities that people value
most. These values can then be translated into technology features
through the construction of a value hierarchy [68], first translating
values to norms (i.e., a set of prescriptions for and restrictions on
action), and then translating the norms to design requirements.

Jacobs [28] extends the value hierarchy and proposes the use of a
capability hierarchy for CSD practitioners. As an example, in design-
ing a technology for mental health, a path through the capability
hierarchy can be “maintain bodily integrity" (capability), “have
confidential conversations" (norm), “ability to choose between pri-
vate and broadcast messaging in a group therapy platform." (design
requirement).

2.3 Application of CSD in Practice
Several studies have demonstrated how the Capability Approach
(CA) can serve in HCI as a lens for examining ethical dimensions
during the early stages of technology development. Prior work
has primarily applied CA in evaluations to assess how systems
influence individual, collective, or broader societal goals [18]. For
example, how technology attributes can develop empowerment
in marginalized communities through the use of assistive technol-
ogy for older adults [6] or supporting societal goals in designing
well-being technologies [64]. While these efforts highlight CA from
a theoretical approach for reflecting on societal impacts, there is
limited work to apply CSD in concrete design practices to enhance
user capabilities. One way that CSD has been applied in practice
is through the use of Capability Cards, e.g., Steen [64] and Jansen
et al. [29], to support discussions about human capabilities in dif-
ferent problem contexts. Van de Poel et al. [70] applied capability
cards [29, 64] in participatory workshops with small-scale farmers
across Spain, Colombia, and Namibia, aiming to support fairer and
more socially just bio-based value chains. The cards helped partici-
pants articulate capabilities they valued, such as economic stability,
environmental stewardship, and social inclusion, thus grounding
technical decisions in local aspirations. Similarly, Gebarski [23]
used customized capability cards with street-connected children
to explore how they perceive and prioritize their own capabilities.
These studies illustrate that capability-based tools can successfully
bridge the gap between normative theory and participatory practice,
and capability cards need to be contextualized.

While the application of CSD offers significant benefits in tech-
nology design, researchers have identified key challenges in real-
world contexts. Gebarski [23] noted that the abstract nature of
capability cards can present difficulties for certain groups, such as
children, unless adapted through long-term engagement. Similarly,
Van de Poel et al. [70] highlighted that in marginalized contexts
such as local farmers in Namibia, barriers such as language, trust-
building, and resource constraints can limit meaningful participa-
tion using CSD. However, the most severe limitation of current CSD
practices is the lack of attention towards how capabilities impact
one another. For example, a deficit in one capability (e.g., limited
language proficiency) can constrain another capability (e.g., trust-
building and control over one’s surroundings). In another context,
such as clinical environments, practical constraints, such as limited
consultation time, may restrict the depth of ethical dialogue needed
to fully align rehabilitation technologies with patient goals [65]. As
a result, the current CSD approach fails to reify the very inequalities
it aims to address by focusing on isolated capabilities rather than
the linked, cascading nature of well-being challenges.

Overall, these studies demonstrate both the promise and the lim-
itations of CSD in practice. While capability cards and related tools
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make the framework actionable in participatory design, current
applications often lack clear guidelines for iterative engagement,
contextual adaptation, and usability refinement. These limitations
motivate our work to extend CSD by explicitly incorporating corro-
sive disadvantages and fertile functionings [74], enabling designers
to capture systemic interdependencies across capabilities and iden-
tify both constraints and enablers of well-being in marginalized
communities.

2.4 Participatory Design Methodologies in HCI
CSD is a relatively nascent design methodology, compared to Partic-
ipatory Design (PD), which has been applied more widely to design
activities involving marginalized or equity-deserving communities.
The history of PD in HCI began in Scandinavia with Cooperative De-
sign, focusing on decision-making, democracy and power in work
environments with trade unions [10]. Research adopting PD tends
to use the methodology in exploratory ways (i.e. understanding
users’ experiences), in the design of novel solutions (i.e. involving
participants either throughout the whole process or as an evalu-
atory step), or as a philosophical or methodological framing for
their own approaches to research [50]. PD has been used with a
variety of marginalized or equity-deserving groups such as women
and gender minorities [4], immigrants and newcomers [20, 37], and
the LGBTQ+ community [25]. At its core, PD involves granting
affected communities a voice in shaping design decisions impact-
ing themselves [50]. Involving community voice in PD or HCI
for Development (HCI4D) processes informs researchers about a
community’s context, understanding and empathizing with a com-
munity’s lived experiences, and with sufficient trust built, grants
researchers access to a community’s local knowledge [55]. However,
conducting PD with equity-deserving groups has been criticized for
failing to adequately respond to privilege and power in its current
conception [27] and faces issues with respect to inclusion [21]. In
response, Harrington et al. [27] encourages researchers to further
engage with their communities on the community’s terms, consider
historical barriers to research, and emphasize the community’s own
metrics in evaluation. Elsayed-Ali et al. [21] further discuss strate-
gies to make PD more inclusive for these communities, focusing on
creating comfortable shared spaces and finding common ground be-
tween researchers and participants. By adopting a CSD approach in
our research, we both expand on work practising PD with marginal-
ized groups and aim to respond to contemporary criticisms of PD
through the methodology.

3 CSD-Cascade: A Proposed CSDWorkflow for
Marginalized Populations

Jacobs’ [28] tripartite methodology gives an outline for research
practitioners to actualize CSD; however, there is no standardized
workflow used in practice. Thus, building off of Jacobs’ CSD [28]
with theoretical additions from Wolff and de-Shalit [74, 75] and
practical additions from participatory studies using the Capability
Approach [29, 64], we propose a novel standard workflow to apply
CSD in technology design for the context of marginalized commu-
nities (Figure 1) that take into account inter-dependencies between
capabilities.

Our workflow begins in a similar manner to Jacobs’ conceptual
investigation [28]. First, stakeholders are identified: the marginal-
ized community of focus (e.g. newcomers and refugees, people
with a Disability, etc.), acting as the direct stakeholders, and other
relevant groups to the community (e.g. supporting organizations,
governmental bodies, etc.) as indirect stakeholders. During this
phase, we also identify an initial list of needs and challenges faced
by the community through prior literature. With this preliminary
information, Nussbaum’s [43] initial list of capabilities are revised
and adapted to the community at hand.

After the initial capabilities are determined, an empirical in-
vestigation is held to first involve the community of interest and
stakeholders. Individual interviews or focus groups with commu-
nity members can act as a starting point for exploratory studies to
determine where more conceptual work is needed. This community
involvement should be aimed at defining various capability charac-
teristics, similar to what Jacobs describes as “norms”. In CSD, norms
are prescriptive objects, where the specification of a norm drawn
from a capability is what adds additional context from the com-
munity onto the abstractness of capabilities [28]. Van de Poel [68]
further describes “end-norms” as those important to design; norms
referring to the objectives, goals, or constraints in the creation of de-
sign artefacts. In CSD-Cascade, these are surfaced as the following
characteristics: (1) capability priorities, outlining what the greatest
needs and gaps communities have with their capabilities, (2) capa-
bilities expressed as corrosive disadvantages and fertile functionings
through the lack or realization thereof, and (3) the conversion factors
required to transform a capability into a functioning.

With a richer understanding of the community’s capability char-
acteristics, the design requirements can then be defined. These
design requirements are then checked back on the norms and capa-
bilities determined from prior investigations to confirm they satisfy
the current understanding of stakeholders’ needs. Afterwards, the
design requirements are evaluated through further community
involvement in a technical investigation: prototype or proof-of-
concept evaluations, in-field or diary studies, etc. This process is
intentionally iterative, where after characteristics have been de-
termined from an initial set of interviews, they can be further
refined through additional empirical investigations (e.g. co-design,
town halls). After evaluating design requirements through a tech-
nical investigation, the cycle can be restarted and adapted to sub-
communities and more.

This workflow takes inspiration largely from Jacobs’ capability
hierarchy [28], a modification of Van de Poel’s [68] value hierar-
chy, initially proposed by Oosterlaken [46]. In Jacobs’ hierarchy,
capabilities are translated to norms and norms to design require-
ments through the process of ‘specification’: design requirements
fulfill the norm and norms fulfill capabilities ‘for the sake of’ each.
This translation process involves verifying that the norm or design
requirement is both appropriate and sufficient at addressing the
capability or norm within the community context [68]. Engaging
in translation allows researchers to go from abstract notions to
concrete features incrementally and arrive at a state in which pro-
totyping and further community involvement can be done.

Justification. Value-Sensitive Design (VSD) and Capability-Sensi-
tive Design (CSD) share a commitment to embedding ethics in
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Figure 1: Our proposed workflow for CSD-Cascade, building upon Jacobs’ capability hierarchy [28] to include corrosive
disadvantages and fertile functionings from Wolff and de-Shalit [74, 75] and give a structured set of steps to the design process
for future iterations.

technology, but they diverge in how to define and operationalize
the “object” of ethical concern. Jacobs [28] notes how VSD focuses
on abstract values (e.g., autonomy, privacy), creating challenges in:
(1) obscuring the voice of the practitioner, (2) mutually conflating
what is valued by stakeholders with what ought to be valued, and
(3) lacking a normative foundation to manage value trade-offs. In
adapting Nussbaum’s Capability Approach [39] as a normative
basis for ethics, Jacobs’ CSD accounts for these pitfalls by granting
practitioners a source of theoretical justification for values and their
conflicts.

However, CSD as amethodology actively faces challenges around
capability sufficiency (whether design requirements are sufficiently
accounted for by norms; e.g., how much autonomy/privacy is eno-
ugh?), capability conflicts in design requirements, and multistability
(i.e., the same capability can take on different, sometimes incompat-
ible, meanings across contexts and stakeholders). For example, in
community health technologies, “autonomy” may be interpreted by
clinicians as encouraging independent self-management, while for
recent immigrants it may mean having culturally trusted guidance
rather than making decisions alone. These shifting interpretations

make it difficult to translate norms into concrete design require-
ments, especially in marginalized settings.

Jacobs argues that CSD practitioners are able to address the
problem of sufficiency though iteratively retracing the capability
hierarchy through conceptual, empirical, and technical investiga-
tions and stakeholder consultation. Our workflow accounts for this
by introducing iterative reflection: after design requirements are
created from findings, and checked against the various characteris-
tics, the process enables further community consultation to further
refine characteristics, or even the wording used for capabilities if
needed. Sufficiency is also achieved by enforcing evaluation through
a technical investigation such that design requirements are checked
against characteristics, and additional empirical investigations can
take place if sufficiency is not met.

With respect to capability conflicts and multistability, we claim
our addition of corrosive disadvantages and fertile functionings
aids in managing these challenges. By seeking out these concepts in
empirical investigations, practitioners are able to draw out the un-
named relationship between capabilities that they were not aware
of prior. By having these disadvantages and advantages named,
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practitioners can more easily understand and visualize where capa-
bility conflicts in design requirements arise.

4 Case Study: The Newcomer App
In this section, we describe a case study of using the CSD-Cascade
method on the creation of the Newcomer App, a resource navigation
mobile app for newcomers.

4.1 Designing for Newcomers
Research demonstrates that immigrants are generally healthier than
the local population upon arrival; however, across every immigra-
tion category, the longer they live in the country, the more their
health deteriorates. This phenomenon of arriving with a health
advantage and losing it over time is called the “Healthy Immigrant
Effect" (HIE) [12], which has been found in North America, Europe
and Australia [9, 30, 35, 63]. Diverse factors contribute to declining
health outcomes among immigrants, such as income levels, official
language proficiency, circumstances of arrival (e.g., refugees who
experienced oppression, conflict, violence and persecution), unfair
treatment or discrimination, health literacy, ability to integrate, and
secure meaningful and fulfilling employment [71]. In applying the
HIE, we recognize that this phenomenon is not uniform across all
newcomer groups. Our participant recruitment considers nuanced
stories of individuals with different migration circumstances (im-
migration pathways), socioeconomic status, language proficiency,
country of origin, etc.

These reasons motivate us to design the Newcomer App, a re-
source navigation mobile app for addressing social determinants of
health, and using our CSD-Cascade approach throughout the design,
development and evaluation process. This project, supported by a
local non-profit partner organization, spanned two years between
May 2023 and April 2025 from conceptualization to field deploy-
ment, and involved participatory design with newcomer-serving
organizations and over 100 newcomers in 9 different languages. In
this section, we will describe the study phases, participants, and our
experience applying CSD-Cascade to different phases of creating
this technology.

4.2 App Overview
The Newcomer App is a multilingual app for both Android and iOS,
designed as a resource navigation and planning tool, keeping the 12
capabilities contextualized for newcomers and their corresponding
categories at the core of the design. The app was programmed using
React Native and Django, and supports ten languages through the
integration of Meta’s Seamless language model [7].

The home tab displays a welcome message on the top, an up-
coming days of significance, easy access to key phone numbers and
websites useful for newcomers (Figure 2a), and a list of posts regard-
ing tips, events, and organizations. The search tab (Figure 2b) allows
users to search for all services, events, and activities by through
a directory or a search bar in their own language. The plan tab
enables users to create customized plans without or with assistance
from a chatbot (Figure 2c). The ask tab allows the users to ask a
chatbot open-ended questions, discuss one of their planned actions,
or learn more about an event, organization, or activity (Figure 2d).

There is another option in the ask feature where users are able to
chat in real-time with another person in their respective preferred
language. Finally, the saved tab (Figure 2e) allows users to save any
posts for future references and displays statistics about addressed
capabilities (i.e., capabilities that newcomers have considered, ei-
ther through planning or reading/saving posts).

4.3 Study Phases and Participants
The Newcomer App was created through multiple stages, includ-
ing a semi-structured interview with newcomers (Phase 1a) and
representatives from health and social service providers (Phase 1b),
co-design session with both newcomers and representatives from
newcomer-serving organizations (Phase 2) and an 8-week in-field
evaluation (Phase 3).

We conducted a conceptual investigation to identify stakehold-
ers and revise our initial list of capabilities. We determined our
primary community would be newcomers within the region our
partner organization supports, further defined as those who are 18+
and immigrated to Canada in the last 5 years. Indirect stakehold-
ers for this project were determined to be members of settlement
agencies and health or social service organizations that support
newcomers in the recruitment region. Newcomers were recruited
primarily through flyer distribution at places newcomers generally
visit or seek support (e.g. settlement agencies, community centers,
medical clinics, places of worship) and in-person events targeted
towards newcomers (e.g. Newcomer Family Days, Multicultural
Festivals, Information Nights, English Conversation Circles). To
converse with participants who speak little to no English, we used
an on-demand interpretation service called VOYCE [72] during the
recruitment process and hired professional interpreters to attend
the interviews.

Both newcomers and organization representatives were recruited
to take part in semi-structured interviews (Phase 1). For Study 1a,
we interviewed 50 newcomers (male = 17, female = 32, 1 prefer
not to say) from 18 countries and 9 immigration pathways (i.e.,
the formal legal process, such as the Refugee Settlement Program,
Study Permit, etc.). One limitation of this study is the gender im-
balance in our sample, produced by a self-selection bias of our
recruitment strategy. Our participants included protected persons,
permanent residents, temporary resident workers and students.
We conducted the majority of our sessions in small groups (18
sessions, 2-3 participants, 2 hrs), while the remaining were con-
ducted one-on-one (13 sessions, 1 hr). For the group interviews, we
clustered participants of similar ethnicity and language to leverage
common cultural ground and build trust during these sessions. For
Study 1b, we interviewed 16 members of 13 organizations who
primarily support newcomers. We conducted the majority (14) of
the interviews in a one-on-one format (1 hr) and one session with
two participants (2 hrs), all in English. Prior to the interview, each
participant read and signed a consent form, and answered a short
demographic survey. All interview sessions were audio-recorded.
We began the interviews by asking participants to describe their
background and general experiences as newcomers or organization
members serving newcomers.
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(a) Home (b) Search (c) Plan (d) Ask (e) Saved

Figure 2: The Newcomer App is used for finding resources and creating action-based plans based on capabilities that consists of:
(a) a home screen that shows newcomer-specific articles, events, and organizations, (b) a search screen that allows users to
search and find events, articles, and organizations, (c) planning workflow that shows a list of plans to accomplish and a list of
accomplished actions, (d) ask workflow that allows user to ask or type a question and have a conversation with a chatbot or
another person in their preferred languages, (e) saved screen displaying statistics and saved content.

In the second phase of the study, we continued the workflow’s
cycle through a co-design session. The co-design process was or-
ganized into two parts, with part 1 taking 60 minutes, and part 2
taking 90 minutes. Both parts of the session involved collaborative
brainstorming though various group activities to surface challenges
related to newcomer settlement, and technological solutions to
overcome them. A total of 29 participants took part, comprising
22 newcomers and 7 representatives from newcomer-serving or-
ganizations. Participants were formed into groups of 4 to 6 from
different backgrounds for collaborative ideation and dialogue, and
seated at a table with a facilitator from our research team. Prior
to the start of the session, participants read and signed a consent
form, and were given a brief agenda of the session, outlining each
part and the duration.

To evaluate the final version of the Newcomer App, we recruited
42 newcomers (female = 28, male = 14) from 12 countries who are
18+, immigrated to Canada in the last 5 years, and living in the
region where the study was conducted to take part in an in-field
evaluation. Participants were to use the developed Newcomer App
in their daily lives for a total of 8 weeks, planning at least one action
per week to address a capability they care the most about. Prior
to usage, participants read and signed a consent form, answered a
short demographics survey, and were given instructions on how
to install and use the application in a group training session. After
the 8 week period, participants were invited to answer a post-study
survey to share their general experience of using the Newcomer
App. In addition, participants took part in a follow-up interview
session, which aimed to elicit deeper insights into how they engaged
with the app to pursue their most valued capabilities, the plans they

formulated, and the actions they successfully carried out. These
interviews lasted approximately 30 to 45 minutes.

When necessary, materials were translated by professional trans-
lators in each newcomer’s preferred language, and discussion com-
ponents were conducted in up to nine languages, including English,
based on our participants’ preferences and supported by profes-
sional interpreters. We worked with local organizations support-
ing newcomers to determine an appropriate type of and monetary
amount for remuneration. Across all studies, participants were paid
approximately $25 an hour for their time and contributions.

5 Application of CSD-Cascade: Methodologies
and Findings

In the CSD-Cascade framework, there are three important steps for
translating needs to design requirements, which is the identifica-
tion of capability priorities (i.e., what are important to newcomers),
fertile functioning and corrosive disadvantanges (i.e., what capa-
bilities have the most cascading effects on other capabilities) and
conversion factors (i.e., what factors are most influential in enabling
people to turn resources into actual functioning). In this section, we
talk about howwe derive and refine these concepts in the newcomer
context in order to generate requirements and evaluate outcomes.

Elicitation: Capability Board as a Methodology. To elicit this
information, we introduce a new design tool called the capability
board, as shown in Figure 3b and 3c, which was used to guide the
semi-structured interviews (Study 1a and 1b). For Study 1a, we
created CSD cards that include (a) ten capability cards (see Fig. 3a),
(b) navigation cards, representing what newcomers did (e.g., par-
ticipate in a program, workshop, course, or event) or where they
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(a) Ten capability cards (b) Newcomers capability board (c) Organizations capability board

Figure 3: An example of our setup with CSD cards and capability boards used during the interview sessions: (a) our ten capability
cards, (b) a capability board of a newcomer participant in Study 1a, and (c) a capability board of an organization participant in
Study 1b.

sought help to address a capability, and (c) experience cards, repre-
senting whether their experience in addressing the capability was
positive (✓ cards) or negative (✗ cards). The capability cards were
adapted from similar cards proposed by Steen [64] and Javornik
et al. [29]. During the brainstorming activity, each newcomer first
ranked five capability cards that were most important to them
and placed them on the capability board. They then used experi-
ence cards to describe how each capability was affected in either a
positive or negative way after immigration. After that, they used
navigation cards to write down what they did or where they found
help to address each of the ranked capabilities. Finally, they used
experience cards to write about the successes and challenges in
their attempts to address each capability. Newcomers also shared
personal stories relating to the notes they wrote on the cards. For
Study 1b with organization members, we used a similar set of CSD
cards. The major difference was the introduction of service cards
instead of navigation cards, representing the services the organiza-
tion provides for each ranked capability, where experience cards
now represent their ability to deliver these services to newcomers.
The procedure is identical to Study 1a, except that we end with a
discussion of potential technology solutions that would aid organi-
zations in providing services to newcomers. The list of questions
and tasks that guided the brainstorming sessions can be found in
Table 1 (with newcomers) and Table 2 (with organizations.)

Analysis. We transcribed approximately 100 hours of interview
data and analyzed them using a mixed coding method, e.g., de-
ductive and inductive coding, using NVivo [44]. We developed a
codebook with (1) an initial set of codes corresponding to the ten
capabilities (our ten capability cards), (2) three conversion factors
from Capability Theory: personal, social, and environmental to
relate with a capability code, and (3) capability valence: negative
(where the lack of a capability negatively impacts other capabilities)
or positive (where the possession of one capability improves other
capabilities) in order to address the Corrosive Disadvantages and
Fertile Functioning) In addition, we analyzed the content of all the
capability boards created by our participants.

5.1 Capability Priorities and Gaps
Our approach in characterizing capability priorities and gaps is
to understand what capabilities are most important to newcomers
individually, but also how capabilities have evolved (i.e., whether
it got better or worse) as a result of their transition to Canada.
In general, when applying CSD to marginalized populations (e.g.,
becoming a single parent, retiree, veteran, etc) these two pieces of
information would be likewise useful to collect.

To determine these priorities, we used the data from the capabil-
ity boards and performed a weighted rank aggregation [3] using
the PyFLAGR [2] library to understand in aggregate how newcom-
ers and organization participants rank capabilities (Table 3). We
then categorized and counted all the experience cards to see which
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Background Questions
Can you share a little bit about yourself and your family?
Why did you decide to settle in Canada?
Brainstorming Exercise
Here is a set of capability cards that represent different capabilities that are important to well-being.
Please pick 5 cards that represent the capabilities that are most important to you.
Using a “service card”, please write down some services that you looked for or used to achieve
each of these capabilities that are important to you, and the method you used to find these services.
Sharing Session
Can you briefly share what’s on your capability board?
During your transition to Canada, how much have you relied on other [participant’s cultural group, e.g., Syrian],
e.g., friends, people from cultural organizations?
Application Discussion
We are trying to design a new app to help newcomers find health and social services in the region.
What would you imagine this application to do that would be helpful for newcomers?
How would you be most likely to hear of an app like this? What are some ways in which this app can be advertised
to reach the most newcomers?

Table 1: Interview Guide for Newcomers (Study 1a).

Background Questions
Can you describe your organization - what kinds of services it provides, and what
mission drives the organization?
How would you define the word “newcomers” from your organization’s point of view?
Brainstorming Exercise
Here is a set of capability cards that represent different capabilities that are important to well-being.
Please pick 5 cards that represent the capabilities that your organization is trying to promote.
Using a “service card”, please write down some services that your organization provides
to promote these capabilities.
Sharing Session
Can you briefly share what’s on your capability board?
Application Discussion
What would you imagine this application to do that would be helpful for newcomers and organizations that serve
newcomers?
How do you envision the people in your organization to use such a newcomers app?

Table 2: Interview Guide for Organizations (Study 1b).

Voter
(Capability)

Newcomer
Rank Score Organization

Rank Score

Receive Care and Support 1 38.80 2 12.00
Feel Safe 2 34.95 1 13.83
Have a Healthy Lifestyle 3 25.10 3 10.5
Have Social Connections 4 24.95 5 8.39
Be Who I Want to be 5 21.50 6 8.33
Enjoy Culture 6 20.30 4 8.67
Have Control Over Political and Material Environment 7 17.85 8 5.28
Express Feelings 8 17.35 7 7.89
Enjoy and Protect Nature 9 16.50 10 0.00
Play 10 13.70 9 5.11

Table 3: Rank aggregation of the ten capabilities by 50 newcomer participants and 16 organization participants [3]
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capabilities have improved (✓ cards) or declined (✗ cards) for new-
comers after their move to Canada. For organization participants,
we counted the experience cards to understand the frequency of
their successes and failures in providing newcomer-specific support.
The navigation cards were coded for each capability and analyzed
to generate themes of coping strategies that newcomers adopted
during their settlement period. Our findings show that the capa-
bilities newcomers value are highly individualized. However, we
found an alignment between newcomer and organization priorities.
Similar to newcomer participants, organization participants priori-
tize Feel Safe, Receive Care and Support, and Have a Healthy Lifestyle
as the top three capabilities that their organizations promote or
support.

5.2 Corrosive Disadvantages and Fertile
Functionings

We also analyzed capabilities to understand the inter-dependencies
between capabilities, so that we can identify the few capabilities
that have the most positive impact (i.e., fertile functioning) and neg-
ative influence (i.e., corrosive disadvantages) on other capabilities.
Two of the authors first independently identified all participant
quotes that mention two or more capabilities, and coded which
capabilities are mentioned and what effects (negative or positive),
if any, one capability has on the other capabilities. We ran Cohen’s
𝜅 to determine the inter-rater reliability between the two authors
and found a moderate agreement [36], 𝜅 = 0.737, 𝑝 < .001.

Corrosive Disadvantages. Figure 4 shows these relationships:
namely, the head capability of an arc was mentioned by partici-
pants to be negatively affecting the tail capabilities, and the weight
of the arc denotes the number of such mentions. We identified
two main corrosive disadvantages: Have Control over Political and
Material Environment and Have Social Connections.

Lack of Control over Political and Material Environment. Not hav-
ing control over one’s material environment, such as lack of em-
ployment, can have detrimental effects on other capabilities. With
foreign credentials not being recognized, newcomers often have to
take jobs that are irrelevant to their expertise, affecting their self-
identity (Be Who I want to be). Volatile work conditions (e.g., not
knowing “what will be tomorrow" (N15) and lack of control over
work locations/hours) compounded by high cost of living hurts
newcomers’ ability to Play (N21, N40, N42) as well as their physical
and mental health (Have a Healthy Lifestyle). Facing discrimination
due to status (N18, N42), or language and ethnicity (N17, N18, N40),
some newcomers (N40) see discrimination as being inescapable
because it is happening at their place of employment, on which
they depend.
Lack of Social Connections. Not having social connections, whether
professional, personal, or familial, can put newcomers at a disadvan-
tage in their ability to Receive Care and Support. Many newcomers
(N16, N17, N25, N8) discussed how not having family or friends
in Canada made it harder for them to get access to government-
supported care and peer support. As N8 said, “We didn’t know one
person that would even say [to us], ‘how are you doing?’, ‘are you
guys good?’ There was [no one] to check on you, ... even if you

were dying.” A lack of social connections also negatively impacts
one’s ability to find employment and housing (N27, N44), i.e., af-
fecting Have Control over their Political and Material Environment.
In the other direction, not having work and housing can make it
more difficult to gain social connections in the first place. As N27
explains, “If you work from home, if you don’t have colleagues,
then there are not a lot of ways to meet people”, creating a nega-
tive feedback loop between the two capabilities (as seen in Figure 4).

Fertile Functionings. Figure 5 shows these relationships in a
similar manner: the head capability of an arc is mentioned by par-
ticipants to be positively affecting the tail capabilities, and the
weight of the arc denotes the number of such mentions. Having
Social Connections is overwhelmingly the most fertile capability, as
indicated by the number of outgoing arrows and the thickness of
those arrows.

Having Social Connections. In creating and forming professional
connections, newcomers were able to feel less discriminated against
and learn more about equity and diversity (N41, N48), a key aspect
of the capability of Be Who I Want to Be. Having various kinds of
social connections helped newcomers Express Feelings more often
and more openly. Having the ability to speak with family (N43),
friends (N5), or neighbors (N7) helps newcomers to have an outlet
for expression and sense of belonging. Newcomers were able to
use various kinds of social connections to help them Feel Safe in
their new environments. N5 relied on her spouse, who had lived
in Canada for 10 years, to find a safe neighbourhood to live in.
Other newcomers (N37, N48) used various contacts from their post-
secondary institutions to navigate potentially unsafe situations
(e.g., St. Patrick Day’s street parties) about which they have little
knowledge. Social connections enabled newcomers to not only stay
in touch with one’s own culture (N39 and N46), but also learn about
other cultures (N4, N17, N25, N36) (Enjoy Culture).

Social connections are crucial for satisfying basic needs during
settlement. Newcomers with existing connections in Canada (N1,
N34, N44, N50) have an improved ability to obtain housing, jobs,
and legal documentation (Have Control Over Material and Political
Environment). N44 connected with family, who lives outside the
local region, for employment advice, prompting her to “do [that]
core certification course ...to get the jobs in the bank.” N6 was made
aware of NPower, a tech career mentoring program, through friends.
Through online (N39, N47, N49, N50) and in-person (N17) ethnic
group connections, newcomers were able to secure housing.

Having social connections can positively impact newcomers’
ability to Have a Healthy Lifestyle. N49 leveraged connections with
family and friends as incentives to cook good food and go for walks.
Exercise clubs enabled newcomers (N4, N11) to learn the “correct
way of exercising or running" and to “build physical health". N50
leveraged community connections to learn about physical health
benefits eligibility. Having social connections also creates oppor-
tunities to Receive Care and Support, such as accessing healthcare
(N1, N5, N9, N26, N32) or food (N39). For N1, navigating the sys-
tem was made easier by her brother acting as a guide, driving her
everywhere and directing her to different places for different needs.
Meeting neighbors (N7, N37, N44), new friends (N15, N48, N49),
community members (N1, N2, N7, N10, N45, N46, N48), or tutors
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Figure 4: Graph visualizing the relationships between corrosive capabilities and the capabilities they disadvantage

(N14, N15) helps with health navigation. The ESL teacher of N15,
for example, taught him how to find a family doctor or get help
from the community center; he adds, “It’s really simple ... [except
if] you don’t know what you should do in some situations.” N37,
N38, and N41 all found care through connections with faith-based
organizations.

Finally, social connections helps newcomers in small ways to
Enjoy and Protect Nature and Play. N15 and N43 learned from new
connections about the rules and regulations related to garbage
and recycling. Various hobbies such as gardening (N9), camping
(N14), ice skating (N48), and arts and crafts (N45) were all facilitated
through social connections.

5.3 Conversion Factors
To determine conversion factors, we aimed to further understand
the capabilities that newcomers prioritized and the challenges they
faced in trying to maintain these capabilities during their settlement
in Canada. In coding this data, the inter-rater reliability between
two of the authors (25% data coded independently by second author)
shows a moderate agreement [36], 𝜅 = 0.779, 𝑝 < .001. Similarly, we
aimed to understand which capabilities organizations prioritized
when they structure their newcomer programs and services, and
the successes and challenges they encountered in the delivery. The
same two authors independently coded the data (25%) which shows

a moderate agreement [36], 𝜅 = 0.72, 𝑝 < .001. A list of conversion
factors for each capability can be found summarized in Table 4.

Some key conversion factors were found across capabilities. One
such was having proficiency in the local language or access to
interpreters that speak the newcomer’s language. With respect
to the capability of Receive Care and Support (noted by N1, N11,
N28, N27, N41, N33, N50), N1 and N50 discussed the importance of
interpreters for explaining their symptoms accurately, while N11
mentioned how being proficient in a shared language helps them
“make good use of the medical care”. For Feel Safe, N26 communi-
cated that “the best thing to protect yourself is to learn the language;
this way you can defend yourself and understand what people are
talking [about] nearby”. With respect to Have a Healthy Lifestyle,
N11 found it would be easier “to get involved in certain physical
activities, especially group activities, or try to sign up for anything”
if they were proficient in a shared language.

Another shared conversion factor was an understanding of social
norms for the both the local community newcomers join and those
prescribed by the broader society. For Enjoy and protect nature, new-
comers were able to understand social norms for waste disposal,
with N20 “making sure the waste items are properly separated
[for recycling]” and “picking up waste" when they see it. Related
to Express Feelings, N19 was able to learn the social norm around
help-giving, and came to perceive that local people value privacy,
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Figure 5: Graph visualizing the relationships between fertile functionings and other capabilities they aid in turning to func-
tionings

independence, individualism, and “self-oriented” care. Understand-
ing how others wish to receive aid can help newcomers learn how
they can express their feelings effectively. N1 discussed how learn-
ing social norms helped them with the capability of Have Social
Connections: in particular, local norms about when it is appropriate
to call or show up at people’s houses.

5.4 Deriving and Refining Design Requirements
To design the app, we incorporated findings from interviews, co-
design, and an iterative design process with intermittent usability
evaluation to first derive an initial set of design requirements, then
refine them by making each requirement more concrete, and arrive
at a final set of application features.

Deriving Design Requirements from different sources of in-
sight. At the end of each interview in Study 1a and 1b, we briefly
discussed what potential technological solutions to the mentioned
problems could look like, and subsequently coded our data for the

technology used or proposed for addressing newcomers’ challenges.
These discussions surfaced four broad categories of requirements
newcomers wanted in the application: (1) access to local and proce-
dural knowledge, (2) forming connections, (3) expressing oneself or
communicating, and (4) “managing the big picture”. Jointly using
the capability characteristics described in previous subsections and
broad requirement categories from newcomer input, we were able
to derive a set of design requirements—the major needs that the
app aims to address—for our technology.

Access to Local and Procedural Knowledge. The understanding of
local and societal social norms was a key conversion factor men-
tioned by newcomers within the interview. To convey these norms
to newcomers, we require the app to give access to local and pro-
cedure knowledge and information. By giving newcomers access
to knowledge usually held by locals to the region, they are able
then to understand where they can contribute to and receive from
the broader community. In discussions with newcomers, features
such as details on conservation areas, parks, sites and trails, and
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Capability Conversion Factor What does the factor enable?
Receive Care and
Support

Language proficiency (Personal) Ability to explain symptoms, ask questions and advocate for
oneself

Access to proper care at the proper time (e.g. short and flexible
wait time, having access and choice to doctors) (Environmen-
tal, Social)

Ability to experience better health and care for children and
other family members

Feel Safe Language proficiency (Personal) Ability to understand local news sources, feel more secure
Effective public services (e.g. transit, emergency, supportive
housing) (Social, Environmental)

Ability to improve one’s mobility and access to essential loca-
tions

Be who I want to be Freedom of expression (Personal, Social) Ability to feel less discriminated and protected for one’s iden-
tity

Freedom of religion and access to places of worship (Social,
Environmental)

Ability to practice one’s religious or spiritual beliefs with a
local community

Enjoy and protect
nature

Abundant outdoor public green spaces (Environmental) Ability to appreciate nature’s beauty in one’s own time

Understanding of environmental protections and norms (e.g.
recycling bins, composting) (Social)

Ability to make an individual positive difference towards the
planet

Enjoy Culture Access to multi-cultural experiences (e.g. cultural food stores,
community centres) (Social, Environmental)

Ability to retain one’s cultural roots while experiencing local
and other cultures

Express Feelings Access to help with local community organizations (e.g. vol-
unteer positions, clothing donation boxes) (Environmental)

Ability to obtain a sense of belonging within a broader com-
munity

Understanding of local norms (Social) Ability to know where and how one can effectively contribute
to my community

Have a Healthy
Lifestyle

Language proficiency (Personal) Ability to engage in local fitness programs and group classes

Access to a wide range of physical activities (e.g. outdoor
paths, affordable gym memberships) (Social, Environmental)

Ability to practice self-care year-round

Have Control over
Material and Political
Environment

Language proficiency (Personal) Ability to form better connections in order to secure employ-
ment or understand housing

Recognition for previous foreign credentials (Social) Ability to find and meet requirements for work that is mean-
ingful towards oneself and future career mobility

Have Social
Connections

Language proficiency and an understanding of social norms
(Personal, Social)

Ability to have more open and easier forms of communication
with local communities

Access to local affinity groups and community spaces (Per-
sonal, Environmental)

Ability to form deeper connections with others based off of
shared interests, identity, or location

Play Access to local events and recreational activities (Environmen-
tal)

Ability to relieve stress and have fun

Table 4: Conversion factors discussed by participants in the interview study, separated by the categories of personal, social, and
environmental.

whether these spaces are family-friendly (N6, N11, N14) help to-
wards Enjoy and Protect Nature. To Receive Care and Support, N4,
N9 and N16 wanted more transparency, such as information about
doctors’ educational backgrounds, languages spoken, estimated
wait times, patient ratings, etc. Other participants (N3, N4, N6, N11,
N15, O1, O5, O13) highlighted the need for simplified explanations
of procedural information (e.g., how to seek medical support, how
to prepare for a Canadian winter), looking for a ‘one-stop-shop’
platform for newcomer information (N17, N38, N42, and N43) to
Have Control Over Material and Political Environment.

Forming Connections. A key fertile functioning surfaced in inter-
views was the capability to Have Social Connections, with it’s ability
to have a positive cascading effect on every other capability once
realized as a functioning. To aid the conversion of the most fertile
capability, we require the app to have features that enable form-
ing local, cultural, and professional connections. When discussing

features with newcomers, they primarily mentioned this in terms
of capabilities such as Play, desiring centralized information about
local activities, including festivals and concerts (N21, N25, N40).
They further highlighted the importance of real-time updates and
a user-friendly interface, suggesting features like maps, listing of
upcoming events, explanations of associated costs, and safety rat-
ings for family-friendly events. Currently, newcomers have mixed
success seeking advice from people they can relate to, using social
media platforms like Facebook (N14, N27), WhatsApp (N7, N8, N16,
N17), Instagram (N42) to form/maintain social connection.

Expressing Oneself or Communicating. Having language proficiency
in the local language or access to services in a language newcomers
are proficient in was found to be a major conversion factor across
half of the capabilities without accounting for positive cascading
effects. Thus, we require the app to be both multilingual and sup-
port alternative interfaces for newcomers to aid in communication
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and self-expression, and seek support though the application in a
comfortable manner. In interviews, many participants (14 newcom-
ers and 4 organization members) discussed features to help with
accessing content and services in the language of their choice. Two
of our participants (N32, N33) in fact had difficulties reading the
translated documents and relied solely on verbal communication
with the interpreter during the focus group, highlighting the need
for a conversational interface feature (e.g., translation of spoken
speech) in newcomers’ preferred language. N38 and N39, in par-
ticular, would envision using such a feature to connect with their
faith-based organizations. Consequently, by enabling newcomers to
express themselves (Express Feelings) comfortably, such translation
support would also bolster capabilities such as Be who I want to be,
Enjoy Culture, Social Connection and Receive Care and Support.

Managing the Bigger Picture. Last, the Newcomer App aims to sup-
port all of the previously mentioned categories and beyond though
features to “manage the big picture”. Many newcomers were seeking
step-by-step guides and checklist systems (N26, O2, O3) to support
a variety of needs from survival (Feel Safe) shelter (N1) and basic
furnishing (e.g., mattresses) (N43), legal documentation and other
essential services (N27, N37), preparing for resumes/certifications
(N43, N44) and ways to find employment (N20, N21, N29, N37)
(Have Control Over Material and Political Environment). Thus, we
require a checklist or similar life management system to act as a
unified method to realize conversion factors and activate the fertile
functionings of capabilities.

Making Design Requirements Concrete through Co-design.
After the initial design requirements were defined, we conducted
a co-design session to both confirm our findings and refine our
requirements through concretizing topics related to each capability
on the Newcomer App.

To elicit concrete topics and design features, we used a new set of
more “concrete” capability cards based off of feedback from Study 1
participants and ran two participatory activities with both newcom-
ers and members of organizations supporting newcomers centred
around these capability cards. In part 1, newcomers and organiza-
tion members engaged in affinity mapping [33] their challenges.
They first thought of and wrote down on sticky notes challenges
in any events, programs, courses, activities, etc. that they had per-
sonally experienced or something that had helped them in their
journey as a newcomer or in supporting newcomers (see Figure 6a).
This was followed by sorting, grouping, and naming similar notes
under each of the 14 capability cards. Finally, participants were
asked to write down on sticky notes the ways they would prefer
find and filter the various services, discuss potential features, and
make any changes to the mapped notes in front of them. In part 2,
newcomers and organization members were separately prompted
to imagine possible solutions to overcome newcomer settlement
challenges with the use of technology though an enactment (role-
playing) [13] exercise. To do so, we shared a rectangular-shaped
piece of cardboard that looked like a tablet/computer with each
group of newcomers or organization members. This represented
a potential tool that could solve any challenges the participants
shared during session 1. The participants held it in turn, thought
aloud, and listed possible solutions on sticky notes and paper to

address each challenge. Finally, this was followed by sorting and
grouping these sticky notes as potential solutions to the relevant
challenges under each capability card (see Figure 6b).

Overall, findings from the co-design session aligned with our
interview study, only under our newly worded capabilities. As a
corrosive disadvantage, lacking the ability toHave social connections
impairs one’s ability to Find meaningful work (N10, N12) or Build a
home (N3, N7, N10, N20) (both capabilities previously merged as
Have Control over Political and Material Environment), where with-
out Canadian references or co-signers, many newcomers struggle
to find employment or reliable housing respectively. The conver-
sion factor of “Access to proper care at the proper time” for both
Have good physical health andHave emotional well-being (previously
merged under Recieve Care and Support) was found in discussions
of short and flexible wait times for doctors (N1, N3, N4, N10, N11,
N20, O1), specialists (N11, N19, O2), and emergency departments
(N10).

As our characterizations matched between studies, we then used
resources discussed by participants to outline general content topics
per capability the app must include for plans, organizations, events,
and articles. Table 5 outlines each capability, the topics clustered,
and an example resource and related topic for each capability. All
capabilities but one were assigned topics; Be who I want to be did
not have any clear topics from our findings to subdivide it.

Feature Specification for the Newcomer App. With both a
general set of design requirements and concrete topic requirements
for the Newcomer App, we were able to develop features in the app
that directly meet both.

In the Newcomer App, features related to local and procedural
knowledge are expressed through the content found throughout
the app: brief, newcomer-friendly information about local organiza-
tions (Figure 7a), articles about key topics related to their transition
(Figure 7b), and quick access to local numbers and contacts in their
daily lives. This content must be about a wide range of topics within
each capability in line with those outlined in co-design, and must be
easily accessible; making the Newcomer App a true ‘one-stop-shop’
for users.

In order to form connections, the Newcomer App contains an
up-to-date repository about local events both tailored towards new-
comers and accessible to the broader public (Figure 7c). When ac-
cessing an event page in the app, they are able to see time, location,
and links to the host’s website in order to sign up to attend. Addi-
tionally, users can save these events for future reference and access
it on the saved page. Popular social media groups for newcomers
are also surfaced as ‘organizations’ to enable online connections
for those who find it useful.

For language proficiency, a conversational interface was realized
by the “Ask” page of the Newcomer App, where users could talk
about various pieces of content, including articles, organizations, or
events by text or voice, in any language of their choice. Additionally,
the entire app was created to be multilingual, supporting 8 of the
top non-English languages located in the region for all content,
interface buttons, and other features (Figure 7d).

Giving newcomers the ability to “manage the big picture” was
actualized through the “Plan” feature, a capability-driven planner
connected to all parts of the app. All plans were tied to a parent
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(a) Part 1 - Table 2: Newcomer challenges grouped and categorized by each
capability

(b) Part 2 - Table 3: Proposed technological solutions categorized by each capa-
bility

Figure 6: Some examples from our participant tables during the co-design session

Capability Topics Example Resource
Be safe and secure Place of Living, Financial, Safety services, Security Access to police (N18), for Safety services
Have good physical health Healthcare, Recreational Finding a trustworthy family doctor (N1, N4, N5, N6, N12,

N18, O1), for Healthcare
Have emotional well-being Professional support, Support groups, Regulation Access to counselling services in my native language (N5),

for Professional support
Have social connections Interpersonal, Professional Newcomer mentorship programs (N12), for Professional

(connections)
Be mobile Accessibility, Transportation services Getting a monthly bus pass (N1, N5, N6, N17), for Trans-

portation services
Be who I want to be - Set goals and ways to achieve them (N3, O1)
Enjoy cultural experiences Own culture, Local culture, Other cultures Access to local multicultural centres (N21), for Own cul-

ture
Seek justice and equality Community Advocacy, Government Services, Navigation Join groups and associations that support equity, inclu-

sion, and human rights (N1, N2, N6), for Community Ad-
vocacy

Play Indoor, Outdoor Access to recreation centres (N1, N6), for Indoor
Participate in politics and com-
munity building

Politics, Community building Volunteer with a food bank (O2), for Community building

Find meaningful work Career development, Finding a career Engage in volunteer work (N6, O1), for Career develop-
ment

Build a home Renting, Financial awareness, Financial security and
growth

Access to financial education (N1), for Financial awareness

Enjoy and protect nature Adventure and recreation, Connect with nature Access to parks and lakes (N18, O2, O15)
Maintain connection to my
home country

Connection, Resources Plan weekly video calls with parents (N6, N10), for Con-
nection

Table 5: An outline of what resource topics content in the application must cover in order to satisfy a capability’s norm.

capability, grounding their actions and helping them reach their
needs. Plans suggested to newcomers by the research team have
recommended organizations, events, and articles linked to each (Fig-
ure 7e), and each plan (and its related content) can be discussed in
a conversational interface on the “Ask” page in their own language.

5.5 Addressing Capabilities in Practice: Field
Deployment of the Newcomer App

After the final version of the Newcomer App was developed from
the design requirements and characteristics defined in interview
and co-design, a field study was conducted to discover its ability to
address capabilities in practice. All meaningful application usage
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(a) Organization Detail (b) Article Detail (c) Event Listing (d) Language Picker (e) Suggested Plans

Figure 7: Various features of the Newcomer App aligned with the derived design requirements: (a) organization details (b)
articles tailored towards newcomers, (c) event listings, (d) a list of languages the app can be navigated in, and (e) an example of
content related to a suggested plan.

over the time course of the field study (e.g., creating or complet-
ing a plan, searching for and accessing content) was logged in a
secure database and used as a part of our analysis. From the post-
study interviews, we transcribed approximately 10 hours of data
and analyzed it using Thematic Analysis [11]. Of the original 42
participants from the field study, 3 participants were dropped due
to inactivity, and only a total of 32 participants completed both the
post-study survey and interview. Hence, any application data was
taken from the 39 active participants, and our thematic analysis was
based off of the 32 participants whom completed both post-study
procedures. Guiding questions from our post-study interviews can
be found in Table 6.

5.5.1 Addressing Capability Priorities and Gaps in Practice. New-
comers in our study were able to use various features of the app
in order to address some of their individual capability gaps and
priorities in an effective way. In searching for content, the most
common queries were related to Play and Explore (previously Play),
with participants such as N27 seeking social activities.

In the planning feature, newcomers were able to address capabili-
ties through the pursual and completion of capability-driven actions.
Several (11 out of 32) participants pursued physical activity goals
(supporting Have Good Physical Health, previously Have a Healthy
Lifestyle from our original capability list) by engaging in exercise-
related actions such as joining a gym, attending aerobics or Zumba
classes, or maintaining home-based workouts (N2, N4, N5, N6, N7,
N25, N27, N34, N35, N39, N40). Other participants planned actions
to Have Social Connections, with participants attending local events,
game nights, or visiting community centers to meet new people
(N4, N5, N6, N13, N27, N34, N35, N39, N40). In addressing basic
needs and access to support services (Manage Basic Needs, previ-
ously Have Control Over Political and Material Environment), several
participants reached out to local employment agencies, healthcare

providers, or food and housing assistance services (N4, N5, N6, N27,
N34, N40). In terms of health and wellness (Have Good Physical
Health and Improve Emotional Well-Being, previously Recieve Care
and Support), actions ranged from scheduling massages to health
checkups, healthy eating, or practising yoga and mindfulness (N5,
N6, N7, N13, N35, N39, N40). These patterns of actions highlight
the diverse and individualized strategies newcomers use to satisfy
their needs for all parts of their lives.

5.5.2 Addressing Conversion Factors and Fertile Functionings in
Practice. The capability-driven planning feature developed for the
app, and the requirement for it to “manage the big picture” was, at a
meta level, aiming to aid newcomers in accessing conversion factors,
and enabling the positive cascading effects of fertile functionings. In
discussions with newcomers about their experiences using the app
to meet capabilities, we found that the majority of participants (20
out of 32) were able to use the suggested contents within the app to
create concrete plans for activities that aligned with their capability
goals. N35, who migrated from Bolivia, found a restaurant as a
suggestion she wanted to try out. “I didn’t even know that we have
a nice Korean restaurant ... I should go and try out”. N34 shared,
related to the capability Have Good Physical Health, “... the app
helped me to book [the workout class], to have it as my plan. That
way I was more intentional, and I was able to go for those”. N5
used the app to search and read an article about the importance of
volunteering, and then continued to search for nearby organizations
looking for volunteers. While many participants directly used the
suggested plans, others, such as N35, used themmore as inspiration.
Instead of following the exact suggestions, she created personalized
plans after reviewing them:

“[The suggestion] gives you a better idea of how to
make a ... plan by your own. That’s why I used to pick



Accounting for (Dis)advantages in Capability Sensitive Design for Marginalized Communities CHI ’26, April 13–17, 2026, Barcelona, Spain

Post-study interview
In this app, we try to get you to focus on specific capabilities and plan actions for them.
Can you tell us one capability that you have planned actions for. Did it go well or not, and why?
Tell us about a capability that improved in the last two months. Can you please explain how?
Does the app have anything to do with this change?
What are your favourite features in the app and why? What feature did you find most frustrating and why?

Table 6: Guiding questions from our follow-up semi-structured interviews (Study 3).

first the suggestions plans, and then I can make my
own plans according to that.”

Several participants described how the app’s recommendations
supported them in moving from suggestion to concrete plan, and
ultimately to deliberate action. For N4, the app’s prompt to visit the
Farmers Market transformed prior awareness into action. This ex-
perience was framed as both a discovery and a turning point: “This
was not the first time that I was hearing about it, but after the app
prompted me, I went ... Nowwe regularly go to the Farmers Market.”
Similarly, N9 shared how the app supported her in accessing em-
ployment services through the planner. This shows the connection
between information and intentional follow-through as N9 shared,
“I found some employment services... I tried reaching out to them...
that was one thing that the app helped me with the planner.” New-
comers were thus able to not only discover new conversion factors
as expressed through plan suggestions, but additionally complete
the plan, converting the capability into a functioning and benefiting
from any fertile advantages.

Across all newcomer participants, 436 plans were created, 344
plans were completed, with 309 (89.8%) reported as “helpful” in sup-
porting the capabilities. Figure 8 outlines the degree each capability
was helped by newcomers’ completed actions, where based off of
the initial capability chosen for the completed plan, the plan was
marked as helpful for the same capability, marked as helpful for one
or many different capabilities other than the initial one, and plans
not marked as helpful towards any capability. Notably, Have Good
Physical Health was the capability with most plans completed and
marked as helpful at completion for the same capability. This aligns
well with our initial top priorities newcomers had in interviews
(Receive Care and Support and Have a Healthy Lifestyle which Have
Good Physical Health evolved from), showing how newcomers were
able to address their top needs through the application’s features.

Additionally, capabilities were expressed as fertile through the
completion of a plan when one was marked as helpful for other
capabilities in addition to the initial one. A total of 43 completed
and helpful plans were found to be fertile, where Figure 9 displays
the proportion of how many plans per initial capability were noted
as fertile compared to all helpful plans towards the initial capability.
From this data, we found that the top fertile capabilities in this
study were Have Social Connections (29.17% of plans fertile), Have
Good Physical Health (23.26% of plans fertile), and Care for others
(19.0% of plans fertile). This data also aligns well with our initial
studies, where social connections was found as the most fertile
capability.

5.5.3 Addressing Design Requirements in Practice. In its deployed
form, the Newcomer App met the design requirements outlined

by previous phases. However, many newcomers pointed out areas
of improvement with respect to content or functionality. Several
participants expressed a desire for additional planning supports,
including daily checklists and goal-tracking features, that could
simulate a form of behavioural accountability. Additionally, N34
suggested integrating features that foster social accountability: “...if
possible, having it like a challenge, like I can invite friends. And
then my friend and I are competing to support each other’s planned
actions for the week”. This suggests a desire for additional oppor-
tunities to meet the broad design requirement of forming social
connections, tying it into the central goal-setting functionality of
the app to enhance user motivation and persistence.

6 Discussion
The notion of capability is central to Capability Sensitive Design
(CSD), yet most prior HCI work has treated capabilities as discrete
outcomes to be supported by technology. CSD-Cascade as a method-
ology takes a different perspective, examining how capabilities
interact in practice through the explicit introduction of corrosive
disadvantages, fertile functionings, and conversion factors within
the investigations themselves. Implementing our workflow with a
newcomer population, we identified interdependent characteriza-
tions of capabilities that shaped both the design process and the
value of the resulting technology.

6.1 Extending CSD to include Disadvantages
and Functionings

While Capability Sensitive Design (CSD) has been considered as
a promising approach for embedding values and well-being into
technology design [1], recent work also points to challenges in
its practical application. For example, Van de Poel et al. [70] show
how language barriers constrained participation in a CSD process
with local farmers, yet these barriers were treated as isolated issues
rather than as expressions of a broader system of interconnected ca-
pabilities. In practice, capabilities interact: enhancement in one can
enable others (fertile functionings) or undermine them (corrosive
disadvantages). For example, in our newcomer study, improving
access to language learning also enhanced social integration (fer-
tile functioning), while financial instability undermined access to
both healthy food and mental well-being (corrosive disadvantage).
Basic CSD offers a strong foundation for translating abstract val-
ues into concrete design requirements, but without systematically
accounting for these cross-capability effects, the design process
risks overlooking systemic barriers and enablers. Prior CA-inspired
HCI work [6, 18] has demonstrated the value of focusing on ca-
pabilities in marginalized contexts, but has tended to stop short
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Figure 8: Plans completed based off of the initial capability chosen, and whether the completed plan was marked helpful
towards the initial capability, marked helpful towards only different capabilities, or marked not helpful overall.

Figure 9: Plans completed based off of the initial capability chosen, showing the proportion of plans marked helpful towards
the initial capability and ones that included additional relevant capabilities.

of tracing their interdependencies or mapping how disadvantages
propagate across domains. Similarly, Participatory Design (PD) ex-
cels at surfacing user priorities but often lacks a structured frame-
work for connecting those priorities to broader social determinants
of well-being [26]. User-Centered Design (UCD), while powerful
for usability and individual experience, focuses primarily on user

needs for a given system, not the social context in which those
needs arise. CSD-Cascade bridges these approaches by preserving
PD’s community engagement, UCD’s attention to usability, and
CSD’s normative grounding—while adding a systematic layer for
identifying and addressing cross-capability interactions.
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Our design process demonstrated that capabilities are neither
static nor singular in expression. Initial discussions often surfaced
broad aspirations (e.g., “stay healthy,” “feel connected”), but only
through iterative engagement did more nuanced and context-spec-
ific understandings emerge (e.g., “access to affordable winter cloth-
ing” as a precondition for both physical health and social partic-
ipation). Recognizing and deliberately designing for these cross-
capability dynamics shifts the role of technology from addressing
isolated problems to supporting interconnected pathways of well-
being. For HCI practitioners, this means treating each design choice
as part of a network of social, material, and institutional factors
that shape how a community can use and benefit from a system.

Importantly, the design process itself benefits from explicitly
mapping these interdependencies early, allowing teams to antici-
pate how changes in one area could cascade into others. This shifts
the focus from delivering a static “solution” to enabling adaptive,
interconnected systems that evolve with community needs. By ap-
proaching capability building as a collective and iterative process,
designers can create technologies that are resilient, contextually
grounded, and more likely to sustain long-term impact.

6.2 Implementing CSD-Cascade in Practice with
Marginalized Communities

Our study highlights that extending CSD with explicit attention
to disadvantages and functionings can inform future HCI research
with marginalized groups.

First, we suggest beginning with broad capability elicitation—
using participatory workshops, interviews, or probes—to surface
the aspirations and barriers communities face. Rather than treat-
ing these capabilities as static, researchers should iteratively re-
fine them across multiple engagements, allowing the nuances of
lived experience to emerge over time. Second, mapping fertile func-
tionings and corrosive disadvantages offers a structured way to
identify interdependencies across domains. We found that visual
mapping exercises, where participants reflected on how one barrier
or resource affected another, supported both co-analysis with the
community and the research team’s design reasoning. For exam-
ple, if we consider disability-centered HCI, mapping could high-
light how access to assistive technology can enhance employment
and independence (fertile functioning), while inaccessible tran-
sit undermines both (corrosive disadvantage). In rural healthcare
contexts, improved connectivity might enable telemedicine and
reduce isolation, but financial precarity could still block access to
consistent care. Finally, using these mappings in design requires
combining different methods. Explicitly combining Participatory
Design’s community-driven priority and CSD’s normative framing
in CSD-Cascade enabled us to situate technology design within
broader systems of social determinants. For researchers, this means
designing not only for immediate functionality but also for the
effects technologies may generate across interconnected aspects of
well-being. For instance, a digital employment tool for newcomers
should not only match job listings but also surface related enablers,
such as childcare or transportation resources, that are necessary
for job access.

By framing design conversations around both disadvantages and
functionings, we see how one capability (e.g., access to education)

depends on others (e.g., reliable transportation, mental health sup-
port), and how improving one can unlock gains in several others.
This iterative reasoning process allowed us to identify leverage
points—places where small design changes or policy shifts could
produce outsized benefits—that would have remained hidden under
traditional CSD or other design frameworks. Our findings suggest
that extending CSD in this way is not just a conceptual exercise,
but a practical necessity when working in contexts where multiple,
interdependent barriers shape technology use. This approach may
help future HCI work move beyond isolated interventions and to-
ward designs that meaningfully shift the conditions that sustain
inequity.

In CSD-Cascade, many of the capabilities were initially expressed
through content, such as articles, events, and suggestions tagged to
specific capabilities. However, to go beyond that and truly aid the
community with “managing the big picture”, we designed function-
alities like the goal planner, category-based search, and contextual
prompts to scaffold user action toward improving those capabil-
ities. For example, the “Plan” feature not only lists goals related
to ‘Have Good Physical Health’ but also supports users in select-
ing relevant actions, scheduling them and tracking completion. In
practice, these goals were not only able to meet the user’s capa-
bility needs, but exhibit the same cascading effects theorized in
empirical findings. However, we recognize that not all capabilities
were equally integrated into the interactive functionalities of the
application. While capabilities such as ‘Find meaningful work’
and ‘Play and explore’ were covered by application features (i.e.
the “Plan” feature), ‘Have social connections’ and ‘Maintain home
country connection’ were expressed primarily through the app’s
content, enabling newcomers to make social connections through
local events and digital groups. Beyond content, integrated features
such as virtual “speed-friending” or more direct lines of communi-
cation with organizations could expand newcomers’ capability to
have these connections; these were explored in our design process,
however were deemed infeasible due to the lack of organization
bandwidth to host such events or support multilingual content
moderation. This opens a space for further work to ensure that
capability-based frameworks are not only represented in content
curation, but also embodied in the core features and user pathways
of the app.

6.3 CSD-Cascade as an End-to-end Methodology
Many works employing participatory methods with marginalized
or equity-deserving groups tend to derive design [4, 15, 37, 57] or
engagement [25] recommendations based on either empirical (e.g.,
co-design) or technical (e.g., field evaluation) investigations [56].
In CSD-Cascade, we instead cover the entire process of the design,
development and evaluation cycle, from capability board-supported
interviews to field deployment. This end-to-end application of CSD
enables design requirements to be iteratively re-defined to align
with the community’s core values (e.g., how they prioritize capabili-
ties) and evaluation metrics (i.e., what does it mean for their capabil-
ities to have been improved). If a technical comparison between an
existing app and app developed through CSD-Cascade were to take
place, additional community engagement (e.g., interviews) must
take place to account for unique features and construct a mapping
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between the existing app’s features and capabilities of interest to
the community. In this way, CSD-Cascade as a design methodology
provides a feasible direction for improving PD, which has been crit-
icized by Harrington et al. [27] to be adopting “corporate” design
thinking with equity-deserving groups through the decentering of
community interests. Rather than applying a particular evaluation
metric or benchmark in a technological study, CSD-Cascade as an
end-to-end methodology uses community-defined metrics of ca-
pability priorities, gaps, and inter-dependencies surfaced through
empirical investigations to evaluate effectiveness of technological
solutions.

Many Canadian provinces have invested in “digital frontdoor”
apps that help newcomers navigate their new life in Alberta (e.g.,
“Welcome toAlberta”), Saskatchewan (“Welcome to Saskatchewan”),
BC and Manitoba (e.g., “Arrival Advisor”) and Ontario (“ArriveON”).
These digital frontdoor apps typically provide educational or infor-
mational materials and a customized checklist of services to visit
and things to do based on an initial questionnaire. The purpose of
this paper is not to focus on benchmarking against existing new-
comer tools, but to introduce a new capability-based framework
for designing newcomer technology. Although one can use general
benchmarking metrics (e.g., number of services visited by newcom-
ers) to compare newcomer tools, as already mentioned, the CSD-
Cascade perspective advocates for the use of community-derived
metrics (e.g., the extent to which the highest priority capabilities
are addressed). Our recommendation is that future work focusing
on benchmarking should use both general and community-derived
metrics for comparing solutions with equity-deserving groups.

7 Conclusion
This work extends Capability Sensitive Design by the creation of a
framework, CSD-Cascade, to provide both a structured workflow
and extend capability characteristics previously discussed in theory.
By explicitly incorporating the concepts of corrosive disadvantages
and fertile functionings as characteristics surfaced by empirical
and technical investigations, we were able to better account for the
inter-dependencies between capabilities found within marginalized
communities. Through our collaboration with newcomers in the
creation of the Newcomer App, we showed how CSD-Cascade sur-
faces systemic leverage points and concretizes design requirements
to help HCI practitioners apply CSD to design for community health
and well-being technologies. Designing for marginalized communi-
ties means designing for systems, not just individuals—by tracing
how capabilities interact and addressing them in practice, we can
create technologies that not only meet needs but go beyond and
enhance their functioning.

Acknowledgments
This work was supported by the NSERC Discovery Grant RGPIN-
2023-03402, Graham Seed Fund, and KW4 Ontario Health Team
Project Grant. Thank you to all of our newcomer and organization
participants who participated in all phases of the study and provided
valuable feedback about their experience.

References
[1] Adinawa Adjagbodjou and Geoff Kaufman. 2024. Envisioning Support-Centered

Technologies for Language Practice and Use: Needs and Design Opportunities

for Immigrant English Language Learners (ELLs). In Proceedings of the 2024 CHI
Conference on Human Factors in Computing Systems (CHI ’24). Association for
Computing Machinery, New York, NY, USA, 1–15. doi:10.1145/3613904.3642236

[2] Leonidas Akritidis. n.d.. https://www.kaggle.com/code/lakritidis/rank-
aggregation-with-pyflagr. Accessed: 2024-03-04.

[3] Leonidas Akritidis, Miltiadis Alamaniotis, and Panayiotis Bozanis. 2023. FLAGR:
A flexible high-performance library for rank aggregation. SoftwareX 21 (2023),
101319.

[4] Hanan Khalid Aljasim and Douglas Zytko. 2022. Foregrounding Women’s Safety
in Mobile Social Matching and Dating Apps: A Participatory Design Study. Proc.
ACMHum.-Comput. Interact. 7, GROUP (Dec. 2022), 9:1–9:25. doi:10.1145/3567559

[5] Sabina Alkire. 2005. Why the capability approach? Journal of human development
6, 1 (2005), 115–135.

[6] M. Anastassova, S. Paneels, Verena Fuchsberger-Staufer, Christiane Moser, and
J Lozada. 2013. The Capability Approach as an Evaluation Framework for ICT
for Older Adults. In Proceedings of the AAL Forum 2013. New Tools for Health,
Linköping, Sweden, 119–122.

[7] AI at Meta. n.d.. Seamless Communication.
https://ai.meta.com/research/seamless-communication/.

[8] Foster Osei Baah, Anne M Teitelman, and Barbara Riegel. 2019. Marginalization:
Conceptualizing patient vulnerabilities in the framework of social determinants
of health—An integrative review. Nursing inquiry 26, 1 (2019), e12268.

[9] Morton Beiser. 2005. The health of immigrants and refugees in Canada. Canadian
Journal of Public Health 96 (2005), S30–S44.

[10] Susanne Bødker and Morten Kyng. 2018. Participatory Design That Matters—
Facing the Big Issues. ACM Trans. Comput.-Hum. Interact. 25, 1 (Feb. 2018),
4:1–4:31. doi:10.1145/3152421

[11] Virginia Braun and Victoria Clarke. 2006. Using Thematic Analysis in Psychol-
ogy. Qualitative Research in Psychology 3, 2 (Jan. 2006), 77–101. doi:10.1191/
1478088706qp063oa

[12] K. Bruce Newbold. 2005. Self-rated health within the Canadian immigrant
population: risk and the healthy immigrant effect. Social Science & Medicine 60,
6 (2005), 1359–1370.

[13] Lisa Carlgren, Ingo Rauth, and Maria Elmquist. 2016. Framing design thinking:
The concept in idea and enactment. Creativity and innovation management 25, 1
(2016), 38–57.

[14] Alessandra Cenci and Dylan Cawthorne. 2020. Refining value sensitive design:
A (capability-based) procedural ethics approach to technological design for well-
being. Science and Engineering Ethics 26, 5 (2020), 2629–2662.

[15] Zhanming Chen, Alisha Ghaju, May Hang, Juan Fernando Maestre, and Ji Youn
Shin. 2025. Designing Health Technologies for Immigrant Communities: Ex-
ploring Healthcare Providers’ Communication Strategies with Patients. In Pro-
ceedings of the 2025 CHI Conference on Human Factors in Computing Systems
(CHI ’25). Association for Computing Machinery, New York, NY, USA, 1–19.
doi:10.1145/3706598.3713782

[16] Rutger Claassen. 2011. Making capability lists: Philosophy versus democracy.
Political studies 59, 3 (2011), 491–508.

[17] Rutger Claassen. 2011. Making Capability Lists: Philosophy versus Democracy.
Political Studies 59, 3 (2011), 491–508.

[18] Mark Coeckelbergh. 2011. Human development or human enhancement? A
methodological reflection on capabilities and the evaluation of information tech-
nologies. Ethics and Information Technology 13, 2 (2011), 81–92.

[19] David A Crocker. 1992. Functioning and capability: The foundations of Sen’s and
Nussbaum’s development ethic. Political theory 20, 4 (1992), 584–612.

[20] Ana Maria Bustamante Duarte, Nina Brendel, Auriol Degbelo, and Christian Kray.
2018. Participatory Design and Participatory Research: An HCI Case Study with
Young Forced Migrants. ACM Trans. Comput.-Hum. Interact. 25, 1 (Feb. 2018),
3:1–3:39. doi:10.1145/3145472

[21] Salma Elsayed-Ali, Elizabeth Bonsignore, and Joel Chan. 2023. Exploring Chal-
lenges to Inclusion in Participatory Design From the Perspectives of Global
North Practitioners. Proc. ACM Hum.-Comput. Interact. 7, CSCW1 (April 2023),
130:1–130:25. doi:10.1145/3579606

[22] Batya Friedman and David G. Hendry. 2019. Value Sensitive Design: Shaping
Technology with Moral Imagination. MIT Press, Cambridge, MA, USA.

[23] Bessie Gebarski. 2021. Working with Street Children through Capabilities Cards.
In Minding the Gaps and Challenging the Change in Social Work. International Re-
search in Poland under Erasmus Mundus ADVANCES. Wydawnictwa Uniwersytetu
Warszawskiego, Warsaw, Poland, 53–76.

[24] Björn Sören Gigler. 2015. Development as freedom in a digital age: Experiences
from the rural poor in Bolivia. World Bank Publications, Washington, DC, USA.

[25] Oliver L. Haimson, Kai Nham, Hibby Thach, and Aloe DeGuia. 2023. How Trans-
gender People and Communities Were Involved in Trans Technology Design
Processes. In Proceedings of the 2023 CHI Conference on Human Factors in Com-
puting Systems (CHI ’23). Association for Computing Machinery, New York, NY,
USA, 1–16. doi:10.1145/3544548.3580972

[26] Kim Halskov and Nicolai Brodersen Hansen. 2015. The Diversity of Participatory
Design Research Practice at PDC 2002–2012. International Journal of Human-
Computer Studies 74 (Feb. 2015), 81–92. doi:10.1016/j.ijhcs.2014.09.003

https://doi.org/10.1145/3613904.3642236
https://www.kaggle.com/code/lakritidis/rank-aggregation-with-pyflagr
https://www.kaggle.com/code/lakritidis/rank-aggregation-with-pyflagr
https://doi.org/10.1145/3567559
https://doi.org/10.1145/3152421
https://doi.org/10.1191/1478088706qp063oa
https://doi.org/10.1191/1478088706qp063oa
https://doi.org/10.1145/3706598.3713782
https://doi.org/10.1145/3145472
https://doi.org/10.1145/3579606
https://doi.org/10.1145/3544548.3580972
https://doi.org/10.1016/j.ijhcs.2014.09.003


Accounting for (Dis)advantages in Capability Sensitive Design for Marginalized Communities CHI ’26, April 13–17, 2026, Barcelona, Spain

[27] Christina Harrington, Sheena Erete, and Anne Marie Piper. 2019. Deconstructing
Community-Based Collaborative Design: Towards More Equitable Participatory
Design Engagements. Proc. ACM Hum.-Comput. Interact. 3, CSCW (Nov. 2019),
216:1–216:25. doi:10.1145/3359318

[28] Naomi Jacobs. 2020. Capability sensitive design for health and wellbeing tech-
nologies. Science and Engineering Ethics 26, 6 (2020), 3363–3391.

[29] Jana Javornik, Mara A Yerkes, and Erik Jansen. 2019. Ask rather than assume:
the capability approach in the practitioner setting1. In Social Policy and the
Capability Approach. Policy Press, Bristol, UK, 107–124.

[30] Steven Kennedy, Michael P Kidd, James Ted McDonald, and Nicholas Biddle. 2015.
The healthy immigrant effect: patterns and evidence from four countries. Journal
of International Migration and Integration 16 (2015), 317–332.

[31] Dorothea Kleine. 2011. The capability approach and the ‘medium of choice’:
steps towards conceptualising information and communication technologies for
development. Ethics and Information Technology 13, 2 (2011), 119–130.

[32] Amna Liaqat, Carrie Demmans Epp, Minghao Cai, and Cosmin Munteanu.
2023. Exploring Collaborative Culture Sharing Dynamics in Immigrant Families
through Digital Crafting and Storytelling. Proceedings of the ACM on Human-
Computer Interaction 7, CSCW2 (2023), 1–29.

[33] Andrés Lucero. 2015. Using Affinity Diagrams to Evaluate Interactive Prototypes.
In Human-Computer Interaction – INTERACT 2015, Julio Abascal, Simone Barbosa,
Mirko Fetter, Tom Gross, Philippe Palanque, and Marco Winckler (Eds.). Springer
International Publishing, Cham, 231–248.

[34] Nussbaum Martha. 1988. Nature, Function, and Capability: Aristotle on Political
Distribution. Oxford Studies in Ancient Philosophy "Suppl" (1988), 145–184.

[35] James Ted McDonald and Steven Kennedy. 2004. Insights into the ‘healthy
immigrant effect’: health status and health service use of immigrants to Canada.
Social science & medicine 59, 8 (2004), 1613–1627.

[36] Mary L McHugh. 2012. Interrater reliability: the kappa statistic. Biochemia
medica 22, 3 (2012), 276–282.

[37] Valentina Nisi, Paulo Bala, Vanessa Cesário, Shuhao Ma, and Nuno Jardim Nunes.
2025. Speculating Migrant Possible Worlds through Magic Machines. Proc. ACM
Hum.-Comput. Interact. 9, 7 (Oct. 2025), CSCW324:1–CSCW324:31. doi:10.1145/
3757505

[38] Martha C Nussbaum. 1992. Human functioning and social justice: In defense of
Aristotelian essentialism. Political theory 20, 2 (1992), 202–246.

[39] Martha C Nussbaum. 1997. Capabilities and human rights. Fordham L. Rev. 66
(1997), 273.

[40] Martha C Nussbaum. 2000. Women and human development: The capabilities
approach. Vol. 3. Cambridge University Press, Cambridge, UK.

[41] Martha C Nussbaum. 2004. Beyond the social contract: capabilities and global
justice. An Olaf Palme lecture, delivered in Oxford on 19 June 2003. Oxford
Development Studies 32, 1 (2004), 3–18.

[42] Martha C Nussbaum. 2006. Capabilities as Fundamental Entitlements: Sen and
Social Justice. In Capabilities Equality. Routledge, London, UK.

[43] Martha C Nussbaum. 2006. Frontiers of Justice: Disability, nationality, species
membership. Harvard University Press, Cambridge, MA, USA.

[44] NVivo. n.d.. https://lumivero.com/products/nvivo/. Accessed: 2024-01-02.
[45] Ilse Oosterlaken. 2012. Inappropriate artefact, unjust design? human diversity as

a key concern in the capability approach and inclusive design. In The capability
approach, technology and design. Springer, Dordrecht, Dordrecht, Netherlands,
223–244.

[46] Ilse Oosterlaken. 2015. Human Capabilities in Design for Values. In Hand-
book of Ethics, Values, and Technological Design. Springer, Dordrecht, Dordrecht,
Netherlands, 221–250. doi:10.1007/978-94-007-6970-0_7

[47] Laura Parson. 2019. Considering Positionality: The Ethics of Conducting Research
with Marginalized Groups. In Research Methods for Social Justice and Equity in
Education, Kamden K. Strunk and Leslie Ann Locke (Eds.). Springer International
Publishing, Cham, 15–32. doi:10.1007/978-3-030-05900-2_2

[48] Mariana Piva da Silva, James Angus Fraser, and Luke Parry. 2023. Capability fail-
ures and corrosive disadvantage in a violent rainforest metropolis. Geographical
Review 113, 1 (2023), 91–111.

[49] Giorgia Pozzi and Michiel De Proost. 2025. Keeping an AI on the Mental Health
of Vulnerable Populations: Reflections on the Potential for Participatory Injustice.
AI and Ethics 5, 3 (June 2025), 2281–2291. doi:10.1007/s43681-024-00523-5

[50] Xiang Qi and Junnan Yu. 2025. Participatory Design in Human-Computer In-
teraction: Cases, Characteristics, and Lessons. In Proceedings of the 2025 CHI
Conference on Human Factors in Computing Systems (CHI ’25). Association for
Computing Machinery, New York, NY, USA, 1–26. doi:10.1145/3706598.3713436

[51] Emanuele Ratti and Mark Graves. 2021. Cultivating Moral Attention: A Virtue-
Oriented Approach to Responsible Data Science in Healthcare. Philosophy &
Technology 34, 4 (Dec. 2021), 1819–1846. doi:10.1007/s13347-021-00490-3

[52] Ingrid Robeyns. 2005. The capability approach: a theoretical survey. Journal of
human development 6, 1 (2005), 93–117.

[53] Ingrid Robeyns. 2017. Wellbeing, Freedom and Social Justice: The Capability
Approach Re-Examined. Open Book Publishers, Cambridge, UK. doi:10.11647/
OBP.0130

[54] Ingrid Robeyns and Morten Fibieger Byskov. 2025. The Capability Approach. In
The Stanford Encyclopedia of Philosophy (summer 2025 ed.), Edward N. Zalta and
Uri Nodelman (Eds.). Metaphysics Research Lab, Stanford University, Stanford,
CA, USA.

[55] Manika Saha, Stephen Lindsay, Delvin Varghese, Tom Bartindale, and Patrick
Olivier. 2023. Benefits of Community Voice: A Framework for Understanding
Inclusion of Community Voice in HCI4D. Proc. ACM Hum.-Comput. Interact. 7,
CSCW2 (Oct. 2023), 325:1–325:26. doi:10.1145/3610174

[56] Herman Saksono, Carmen Castaneda-Sceppa, Jessica A. Hoffman, Magy Seif
El-Nasr, and Andrea Parker. 2021. StoryMap: Using Social Modeling and Self-
Modeling to Support Physical Activity Among Families of Low-SES Backgrounds.
In Proceedings of the 2021 CHI Conference on Human Factors in Computing Systems
(CHI ’21). Association for Computing Machinery, New York, NY, USA, 1–14.
doi:10.1145/3411764.3445087

[57] Joshua Paolo Seguin, Delvin Varghese, Misita Anwar, Tom Bartindale, and Patrick
Olivier. 2022. Co-Designing Digital Platforms for Volunteer-led Migrant Com-
munity Welfare Support. In Proceedings of the 2022 ACM Designing Interactive
Systems Conference (DIS ’22). Association for Computing Machinery, New York,
NY, USA, 247–262. doi:10.1145/3532106.3533544

[58] Amartya Sen. 1992. Inequality Reexamined. Oxford University Press, Oxford,
UK.

[59] Amartya Sen. 1993. Capability and well-being. The quality of life 30 (1993),
270–293.

[60] Amartya Sen. 1999. Commodities and Capabilities (none ed.). Number
9780195650389 in OUP Catalogue. Oxford University Press, Oxford, UK. https:
//ideas.repec.org/b/oxp/obooks/9780195650389.html

[61] Amartya Sen and SM McMurring. 1980. The Tanner Lectures on Human Values:
Vol. I. Cambridge University Press, Cambridge, UK.

[62] Amartya Sen and Amartya Kumar Sen. 1997. Resources, values and development.
Harvard University Press, Cambridge, MA, USA.

[63] Gopal K. Singh, Alfonso Rodriguez-Lainz, andMichael D. Kogan. 2013. Immigrant
Health Inequalities in the United States: Use of EightMajor National Data Systems.
The Scientific World Journal 2013, 1 (2013), 512313. doi:10.1155/2013/512313

[64] Marc Steen. 2016. Organizing design-for-wellbeing projects: Using the capability
approach. Design Issues 32, 4 (2016), 4–15.

[65] Cristian Timmermann, Frank Ursin, Christopher Predel, and Florian Steger. 2021.
aligning patient’s ideas of a good life with medically indicated therapies in
geriatric rehabilitation using smart sensors. Sensors 21, 24 (2021), 8479.

[66] Mario Toboso. 2010. From Disability to Functional Diversity: ICT and Amartya
Sen’s Approach. In Emerging Digital Spaces in Contemporary Society: Properties
of Technology, Phillip Kalantzis-Cope and Karim Gherab-Martín (Eds.). Palgrave
Macmillan UK, London, 102–104. doi:10.1057/9780230299047_17

[67] Mario Toboso. 2011. Rethinking disability in Amartya Sen’s approach: ICT and
equality of opportunity. Ethics and Information Technology 13 (2011), 107–118.

[68] Ibo van de Poel. 2013. Translating Values into Design Requirements. In Phi-
losophy and Engineering: Reflections on Practice, Principles and Process, Diane P
Michelfelder, Natasha McCarthy, and David E. Goldberg (Eds.). Springer Nether-
lands, Dordrecht, 253–266. doi:10.1007/978-94-007-7762-0_20

[69] Susan van der Veen, Lotte Asveld, and Patricia Osseweijer. 2024. Designing
Bio-Based Value Chains for Social Justice: The Potential of Capability Sensitive
Design. Energy Research & Social Science 117 (Nov. 2024), 103724. doi:10.1016/j.
erss.2024.103724

[70] Susan van der Veen, Lotte Asveld, and Patricia Osseweijer. 2024. Designing
bio-based value chains for social justice: The potential of Capability Sensitive
Design. Energy Research & Social Science 117 (2024), 103724.

[71] Zoua Vang, Jennifer Sigouin, Astrid Flenon, and Alain Gagnon. 2015. The healthy
immigrant effect in Canada: A systematic review. Population Change and Life-
course Strategic Knowledge Cluster Discussion Paper Series/Un Réseau stratégique
de connaissances Changements de population et parcours de vie Document de travail
3, 1 (2015), 4.

[72] Voyce. 2023. https://web.voyceglobal.com/. Accessed: 2023-09-12.
[73] Nina Wallerstein, Michael Muhammad, Shannon Sanchez-Youngman, Patricia

Rodriguez Espinosa, Magdalena Avila, Elizabeth A Baker, Steven Barnett, Lorenda
Belone, Maxine Golub, Julie Lucero, et al. 2019. Power dynamics in community-
based participatory research: A multiple–case study analysis of partnering con-
texts, histories, and practices. Health Education & Behavior 46, 1_suppl (2019),
19S–32S.

[74] Jonathan Wolff and Avner de-Shalit. 2007. Disadvantage. OUP Oxford, New York,
NY, USA.

[75] Jonathan Wolff and Avner De-Shalit. 2013. On fertile functionings: A response to
Martha Nussbaum. Journal of Human Development and Capabilities 14, 1 (2013),
161–165.

https://doi.org/10.1145/3359318
https://doi.org/10.1145/3757505
https://doi.org/10.1145/3757505
https://lumivero.com/products/nvivo/
https://doi.org/10.1007/978-94-007-6970-0_7
https://doi.org/10.1007/978-3-030-05900-2_2
https://doi.org/10.1007/s43681-024-00523-5
https://doi.org/10.1145/3706598.3713436
https://doi.org/10.1007/s13347-021-00490-3
https://doi.org/10.11647/OBP.0130
https://doi.org/10.11647/OBP.0130
https://doi.org/10.1145/3610174
https://doi.org/10.1145/3411764.3445087
https://doi.org/10.1145/3532106.3533544
https://ideas.repec.org/b/oxp/obooks/9780195650389.html
https://ideas.repec.org/b/oxp/obooks/9780195650389.html
https://doi.org/10.1155/2013/512313
https://doi.org/10.1057/9780230299047_17
https://doi.org/10.1007/978-94-007-7762-0_20
https://doi.org/10.1016/j.erss.2024.103724
https://doi.org/10.1016/j.erss.2024.103724
https://web.voyceglobal.com/

	Abstract
	1 Introduction
	2 Related Work
	2.1 Capability Approach and Capability Theory
	2.2 Capability-Sensitive Design
	2.3 Application of CSD in Practice
	2.4 Participatory Design Methodologies in HCI

	3 CSD-Cascade: A Proposed CSD Workflow for Marginalized Populations
	4 Case Study: The Newcomer App
	4.1 Designing for Newcomers
	4.2 App Overview
	4.3 Study Phases and Participants

	5 Application of CSD-Cascade: Methodologies and Findings
	5.1 Capability Priorities and Gaps
	5.2 Corrosive Disadvantages and Fertile Functionings
	5.3 Conversion Factors
	5.4 Deriving and Refining Design Requirements
	5.5 Addressing Capabilities in Practice: Field Deployment of the Newcomer App

	6 Discussion
	6.1 Extending CSD to include Disadvantages and Functionings
	6.2 Implementing CSD-Cascade in Practice with Marginalized Communities
	6.3 CSD-Cascade as an End-to-end Methodology

	7 Conclusion
	Acknowledgments
	References

