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ABSTRACT
The term "digital divide" indexes a body of research at the
intersection of digital technology and social equity, includ-
ing research on inequality that criticizes and recapitulates the
original concept. Based on a qualitative study at a commu-
nity literacy center serving resettled refugees and immigrants,
we show that the digital divide framework rests on a distribu-
tive logic, one that implies that distributing access to digital
technology constitutes a form of social equity. Because this
framework only considers valorized goods, skills, and uses,
research has frequently ignored the startup, maintenance, and
affective costs we found accompanied digital access for our
participants. To account for these costs, we propose a theo-
retical adjustment to the digital divide framework, one where
design is an act of configuring both costs and benefits together.
We argue that considering such costs enables HCI researchers
to engage more effectively with host communities in the non-
innocent work of confronting inequity.

Author Keywords
Equity; social justice; digital divide; digital access;
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CCS Concepts
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INTRODUCTION
The HCI community has a long-standing interest in the in-
tersection of concerns about social justice and equity with
digital technology (e.g. [4, 21, 53, 61]). A digital divide is a
commonly-used framework for research done at this intersec-
tion (e.g. [33, 65, 77]). Typically, a digital divide is defined
as a deficit between two groups of people, where one group
is lacking in some aspect of digital access. For example, Red-
miles et. al. note that "Previous research has established the
existence of a digital divide: an access, skill, and knowledge
gap in digital literacy between lower- and higher- SES popula-
tions," [59]. Even when researchers do not use the term digital
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divide explicitly, the deficit framings it names are common.
While it is important for research to identify inequities, we find
that the framing of a digital divide obscures costs and harms
unique to interventions seeking to help resource-constrained
populations. A digital divide (or divides, if more than one has
been diagnosed) functions according to a distributive logic:
digital access becomes a good that can be distributed to both
fix past harms and prevent future harms [18]. However, addi-
tional divides continue to appear with different permutations
of deficits assigned to demographic groups [29, 74]. No mat-
ter how digital artifacts and skills are distributed, disparities
that are portrayed as technical, rooted as they are in social
inequalities, persist, making the digital divide a slippery frame-
work [69]. We consider that the theoretical constructs of HCI
itself may be limiting our means of addressing digital inequity.
A digital divide framework lends itself to a constrained solu-
tion space of distributing digital access, which rarely produces
equity. This paper shows how the framing of "closing" [46]
digital divides through distribution of digital access is inade-
quate to account for the costs that come along with benefits to
digital connectivity. We chose to center our paper around the
digital divide concept because we seek to engage not only with
the latest iteration or critique of the concept, but with the body
of work as a whole. While there has been a proliferation of
theoretical concepts and models that have amended the digital
divide as it was originally defined [20, 29, 32, 69], we find the
term useful for drawing together a long line of research [74].
We acknowledge the nuance that has been developed by sub-
sequent research; however, we focus on an underlying issue
that persists across these evolutions.

Based on qualitative research we conducted at a community
literacy center in the US, we seek to reframe digital divides
and acquisition of digital access as a bundle of costs and ben-
efits. Through our analysis of over a year of observing and
participating in resettled refugee and immigrant populations’
acquisition of digital access, we find that digital divide fram-
ings work to hide a variety of costs to participants that come
with the benefits of connectivity.

A digital divide framework is often applied to minoritized and
resource-constrained communities, including the immigrant
and resettled refugee community we study here [1, 15]. With
growing numbers in forced and willing migration around the
world, a community of HCI researchers has begun to study
and design with immigrants (e.g. [14, 35, 80]), undocumented
immigrants (e.g. [5, 27, 30, 49]), and resettled refugees (e.g. [3,
15, 16, 36]). We contribute to the empirical understanding of
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the unique challenges shared by these communities, especially
those around language learning. At the same time, we use our
empirical findings to question the digital divide and the logic
of distributive access upon which it relies.

This paper makes significant contributions to research in HCI
in two ways. First it contributes empirical fieldwork in an
understudied context of community adult education with a
resource-constrained population of resettled refugees and im-
migrants. Second, we contribute an analytical angle that is
currently underutilized within the body of theory and models
of digital divides and digital inequality: the lens of cost associ-
ated with newly gained access. This allows us to highlight the
importance of a few cases of work that we term subtractive
engagements, where technologists intervene to more appro-
priately configure the benefits and costs of access. Such en-
gagements, which can provide crucial outcomes for members
of resource-constrained communities, are foreclosed when
costs are not explicitly considered in work at the intersection
of technology and structural inequality. Our analytical angle
also allows us to see that technological access always extracts
value from its intended beneficiaries, therefore design engage-
ments that seek to distribute access must always consider the
configuring of costs as well as benefits.

RELATED WORK

Regarding Digital Divides
The concept of the digital divide originated in a 1995 survey by
the US Department of Commerce, where certain populations
were determined to be information "have nots" who lacked
access to "the riches of the Information Age" [18, 51]. This
concept has persisted over time and over different information
and communication technologies (ICTs), from pre-Internet
personal computers through Internet access, mobile devices,
social media, and more. Divides have been identified at the
level of individuals, households, schools, communities, coun-
tries, and regions. Early work focused on socio-demographic
quantifications of the so-called digital divide and tended to
portray access as a monolithic concept [74].

While digital divides work well as a framework for diagnosing
inequalities, researchers have pointed out shortcomings in this
framing. Policy researchers pointed out that for digital media,
as well as older media, divides in "penetration" shrank without
intervention as prices dropped [17]. Researchers criticizing the
binary nature of a divide have documented nuances in desire
to use ICTs and degrees of use not captured in the framework
of a digital divide, painting the picture of a spectrum "ranging
from the truly unconnected, to evaders and drop-outs, to inter-
mittent users, to home broadband users" in the case of Internet
access [7]. Researchers also located divides beyond physical
access, such as Hargittai’s identification of a "second-level
digital divide" in skills and uses [32]. In a review of literature
seeking to understand factors influencing "differentiated use,"
Sims finds that researchers reached a consensus attributing
digital differences associated with social inequality to skills,
literacies, and cultural or technical capital [20, 69]. Sims
proposes instead a "differentiating practices" approach to un-
derstanding different groups’ uptake of digital media, studying

how digital media practices interact with other negotiations in
an individual’s presentation of identity in context [69].

In addition to missing many nuances, the digital divide hovers
between theory and empirical reality. Many papers present
digital divides as an empirical reality, backed up by statis-
tics and other published work. Yet they are a metaphor and
theoretical construct describing demographic differences in
a normative light [69]. While the deficit model of a divide
suggests additive solutions to address the issue, it does not
lend itself to considering how we might subtract things and
situations that are causing harm. Design for digital access is
portrayed as being able to both fix past harms and prevent
future harms, as prior critiques have pointed out [18]. Dig-
ital divide frameworks position technical intervention as a
good, masking costs to the community being designed for and
justifying intervention [69].

Digital divides do important work in diagnosing social in-
equity relating to digital technology. We continue to engage
with this concept as encompassing the revisions and recapitu-
lations that have followed it because following Sims’s critique,
we worry that merely updating to a preferred term leaves cer-
tain assumptions of the digital divide intact and reproduces
structural inequality [68]. While prior advancements to digi-
tal divide literature have included the concept of expenses in
maintenance [29, 76], the consideration of expenses is used
to identify a new digital divide [29] or to explain an aspect
of differential material access that leads to further inequali-
ties in the skills, usage, and material outcomes of technology
engagement [76]. Our work seeks instead to highlight costs
that necessarily accompany newly gained digital access in
interventions for social equity, addressing an underlying gap
in the literature.

Digital Divides in CHI
Within CHI proceedings and extended abstracts, the digital
divide has consistently appeared since the early 2000s. This
work has identified important social inequities tied to digital
connectivity and reported on designs for digital access as a
means to address inequalities. Here we seek to characterize
the ways digital divides are used in HCI literature to push on
how the framing constrains the way we address inequity. In
a review of literature keyworded by the term "digital divide,"
we find that digital divide framings are used in HCI literature
to construct a problem that also doubles as an opportunity for
intervention with interface design and other HCI-related ap-
proaches. We show that digital divides, despite being diverse,
always portray a difference between two specific groups, with
one group being deficient in technology and sometimes in
other aspects. Technology is typically proposed as a solution
to mitigate harms from digital deficits.

Among CHI papers mentioning "digital divide" in the title, ab-
stract, or as a keyword, the most common grouping of people
puts "developing" groups are on the "other side," [2, 13, 34, 40,
41, 42, 46, 58, 67, 71, 75]. Developing groups were specified
as entire countries, or at the scale of regions and communities.
Developing groups on the other side of a digital divide were
often also described as rural. A smaller cluster of papers and
authors named older adults as being on the "other side" [48,



50, 63, 64]. Another cluster of papers portray a divide deter-
mined by socioeconomic status, particularly within the United
States [26, 29, 59, 78]. While flexibly applicable to different
populations, digital divides always do the work of positioning
one group as deficient in a binary categorization.

Across all of the groups, the deficits portrayed were primarily
focused on the general access to digital technology, including
both hardware and particular software applications like social
media [2, 13, 34, 46, 48]. More specifically, these technologi-
cal deficits included possession of [50, 64, 75], infrastructure
for [40, 71, 75], technical and language skills to use [13, 40,
59, 67, 75], comfort/willingness to engage with [13, 48], and
ability to maintain digital technology [29]. Other deficits are
often presented alongside these digital deficits. These include
lack of libraries [46], information [34, 78], social capital [26,
78], diverse friends [26], schooling [41], agency and devel-
opment [67], curricular material [34, 71], world language
proficiency [42], security [59], and jobs [78]. One article
pointed towards on the design side, noting certain groups did
not receive sufficient attention from the HCI community [58].

Technological interventions of varying specificity are then
proposed to mitigate harms that are presented as stemming
from these deficits. For digital divides that are constructed
between those behind on "development", harms are often por-
trayed as the perpetuation of poverty [67], stated as "barriers
to economic empowerment," [41] and widened "economic
gaps for future generations" as children are unable to "suc-
cessfully compete in the global economy," [34]. Many papers
describing divides between different groups portray the harms
of a digital divide as missing out from the "technology and
the benefits it can bring" [64, 65]. Papers about development
specifically mention the "power of the Internet" [13] and the
"information revolution" which has "improved our quality of
life [in the First World]" [58, 75]. Papers addressing digital
divides for older adults also point to a lack of connection as a
harm [48, 50]. More specific harms were also discussed, such
as a lack of self expression [40], late and missed assignments
for students [29], security and privacy breaches [59], incorrect
job search information [78], and isolation [26].

Opportunities for design were presented throughout the pa-
pers reviewed, from generic suggestions to already-prototyped
designs. Many papers reported usability suggestions as oppor-
tunities for design to address digital divides [34, 46, 50, 58,
64, 65, 67]. Non-interface design suggestions were commonly
made [29, 41, 42, 75, 78]. In addition to design recommenda-
tions, several papers report on prototypes that were designed
to help bridge a digital divide, such as a device to help el-
derly individuals communicate with family members [48], a
printable surrogate computer use system [13], and an input
device for Indic languages [40]. Theoretical suggestions [2]
and implementation suggestions [71] were also included as
ways to address digital divides.

While the framework of a digital divide can be useful in in-
dexing work that aims to address disparities for minoritized
communities, we hope to inspire HCI researchers and practi-
cioners working toward equity and social justice [21] to reject
deficit framings that mask the costs of digital access.

Resettled Refugees and Undocumented Immigrants
Recent work has begun to focus on the understudied popu-
lations of resettled refugees and undocumented immigrants.
Much of this work has focused on designing novel artifacts
with and for the population. Researchers have applied methods
for codesign with teenage members of these populations [24,
56], designed ubiquitous computing applications to help with
adjustment [3], and prototyped applications to help resettled
refugees share information digitally [36]. Hsiao and Dillahunt
looked specifically at how digital technology supports immi-
grant populations in building social capital, with recommenda-
tions for technology design [35]. Researchers have also turned
to low-tech solutions to help migrant day laborers overcome
emotional barriers to digital technology use [27, 28].

Some work has begun to study the role of digital technol-
ogy in the lives of vulnerable resettled refugees [15, 16] and
undocumented immigrants [5, 30, 49]. These studies have
helped to illuminate ways in which technology can provide
benefits by facilitating connection and communication [5, 15,
16, 30]. Several studies also find ways technology can be
harmful for these vulnerable populations by exposing them
to surveillance [30, 49] and pressures to stay connected even
when connection deepens trauma [15, 16]. These papers have
focused on a lens of security and drawn on more short-term
interview data. We contribute to this small but important body
of work with a longer-term engagement that brings theories of
digital divides and digital access to bear rather than theories of
security. Several papers also discuss the digital divide vis a vis
resettled refugee communities; however they use it to report
demographic differences in digital connectivity [1, 9, 15, 25].

METHODS
Data for this study was collected at a community literacy center
in a Midwestern city in the US between 2017-2018 over 16
months. The first author was embedded at the literacy center as
an English and technology teacher during the data collection
period. It was understood among the staff and students that she
was conducting research on digital connectivity for minoritized
communities. She had become acquainted with key members
of the organization through another research project in which
the literacy center was a community partner. All participants
in the study were recruited during classes. Observations and
interviews were designed to be minimally disruptive to the
normal functioning of class. Following other HCI papers using
qualitative methods (e.g. [19, 38]), we draw on both interview
and ethnographic observation data.

Field Site
The literacy center provided free English as a Second Lan-
guage (ESL) classes for adults. Many students were recently
resettled refugees, who were referred to the center by resettle-
ment agencies. At the time of the study, the primary groups of
resettled refugees were from Bhutan, the Democratic Republic
of the Congo, Iraq, Afghanistan, and Syria. Some students
had only experienced a few years of dislocation due to a recent
conflict, while others came from regions of protracted conflict
and had lived in a refugee camp for up to 20 years, such as
those from Nepal [66]. Several students were asylum seekers



from Venezuela. Other students had immigrated to care for
their grandchildren, often coming from China and Russia.

Education and literacy levels varied, both in English and in
the students’ primary language. Some students had postgrad-
uate degrees and professional careers while others did not
complete elementary school and were not literate in their pri-
mary language. Most students were either looking for a job or
working entry-level jobs. Our students commonly worked as
housekeepers or kitchen staff at local hotels and restaurants.
Students had varied goals for coming to class at the literacy
center. Many wanted to learn enough English to function in
daily life and find a job. Others wanted to improve academic
English and hoped to attend community college or become re-
certified in their profession. An older adult mentioned that they
considered coming to English class as much an opportunity to
socialize as a learning opportunity.

The first author had become acquainted with the literacy center
and some of its staff as a research assistant on a previous
project in which the literacy center was the community partner.
Upon getting back in touch with the literacy center, she learned
that the literacy center had received a donation of several iPads
but that the devices were locked in the teacher’s office due
to lack of bandwidth and confidence of teachers to use the
technology with the students. We used the online flashcard
application Quizlet to make class content available for digital
practice. The first author uploaded images and recorded audio
for vocabulary sets and ran weekly lunch-hour sessions at the
literacy center so students could practice English on the iPads.
The sessions evolved when students asked to use Quizlet on
their own phones, and then asked for more general help with
using their phones. Although the session was listed as "iPad
class" on the schedule, it became a drop-in session where
many students asked for help with their own devices while
others continued to practice on Quizlet with the center’s iPads.
Putting class content on Quizlet made it possible for students
who were not literate in English to practice outside of class
time. Students with long bus commutes could practice on
the bus, and students who could not make it to class for long
periods of time could review at home. The drop-in technology
class was able to fulfill the desire of the teachers at the center
to help students both practice English online and become more
technically literate. In addition to the "iPads class", the first
author also taught the Advanced ESL class.

Data Collection
The primary data source for this paper is a set of three group
interviews conducted during ESL classes with adult English
language learners. Each group interview lasted between 30
minutes and 1.5 hours and was conducted in English. Inter-
views were conducted during class time in the classroom, with
a separate activity prepared for students who did not want to
be interviewed. None of the students who came to class on
interview days opted not to be interviewed. We elected to con-
duct group interviews in English due to the ability of English
language learners to aid each other in translation and commu-
nication in a common language [16]. 15 total students were
interviewed, with 8 from the Intermediate level and 7 from
the Advanced level. Participants’ ages ranged from 23-80.

Participant Country of Origin Age Group English Level

1 China Over 60 Intermediate
2 D.R.C. 30-60 Intermediate
3 D.R.C. 30-60 Intermediate
4 Mexico 18-30 Intermediate
5 Mexico 30-60 Intermediate
6 Mexico 30-60 Intermediate
7 Philippines 30-60 Intermediate
8 Russia Over 60 Intermediate
9 Afghanistan 30-60 Advanced
10 Brazil 18-30 Advanced
11 Iraq Over 60 Advanced
12 Japan Over 60 Advanced
13 Nepal Over 60 Advanced
14 Russia Over 60 Advanced
15 Venezuela 30-60 Advanced

Table 1. Participants, recruited from Intermediate and Advanced ESL
classes, came from a variety of countries and age groups.

Participants’ countries of origin included Afghanistan, Bhutan,
Brazil, China, the Democratic Republic of the Congo, Iraq,
Japan, Mexico, the Philippines, Russia, and Venezuela. Partic-
ipants ranged from having arrived in the US several months
before the interview to being in the US for over 20 years.

We explained the purpose of the interview as well as how
the interview results would be used. When necessary, we
translated this information to students’ native languages to
ensure participants were fully informed before deciding if
they would consent to be interviewed. We worked to ensure
that participants would also benefit from the process of being
interviewed. We introduced technology-related vocabulary
during the beginning of the class, such that being interviewed
allowed participants to practice the vocabulary. We took time
during interviews to explain any vocabulary or grammatical
questions that participants wanted help with.

These semi-structured interviews focused on how students
accessed mobile technology, how they felt about mobile tech-
nology, and how they were using mobile technology. We
did not collect any sensitive data or personally identifying
information. The interview questions were approved by the
supervising teacher at the literacy center for being comprehen-
sible and appropriate to ask the students. All interviews were
audio recorded and transcribed.

In addition to the interviews, we draw on detailed field notes
taken while the first author was at the literacy center. In addi-
tion to 16 months of weekly "iPads class" sessions, the first
author taught 42 two-hour advanced ESL classes and observed
40 classes taught by other teachers. When not in classes, the
first author met with other teachers regarding technology is-
sues. She recorded informal conversations about technology
in the classroom and the students’ technology use. Most inter-
actions with students were conducted in English. For students
who spoke minimal English, we used gestures, demonstra-
tions, drawings, guesswork, translation through other students,
and occasionally digitally mediated translation. This was the



Figure 1. Students practice English with the literacy center’s iPad dur-
ing the technology class held by the first author.

norm for teachers at the center communicating with students
who were less fluent at English. The first author also speaks
Chinese (Mandarin) and Spanish fluently, so she had some
in-depth conversations with students in their native languages.
Throughout the paper, interview participants are referred to by
their number in Table 1. Following Burrell [11], we take an
expanded notion of the field site, one where participants and
researchers together draw out the shifting boundaries of place
and the complex negotiations of power relations.

Data Analysis
We conducted qualitative analysis on the transcripts of the
interviews and the field notes from the ethnographic obser-
vations. We followed an iterative and inductive coding pro-
cess [38, 60]. Initial open coding included more granular
themes such as "constant updating and learning." Subsequent
iterations yielded higher-level codes such as "technology ages
quickly", with themes being drawn out in the final iterations
of coding to correspond with different kinds of costs that we
encountered at the literacy center. An ethnographic approach
beginning with open coding is appropriate for our contribution
of retheorizing a framework such as the digital divide, as open
qualitative approaches create "opportunities to examine the
validity of existing theories of digital inequality and to provide
grounds for revised theorizing," [69].

FINDINGS
We present findings around three high-level themes that
emerged from the data to illustrate how gaining access and
skills to use technology are not adequately theorized by the
bridging of a digital divide. First, before any benefits to digital
connectivity could be realized, participants faced high startup
costs. Newly-gained access is not just about distributed de-
vices, connectivity, or skills, as digital divide framings suggest,
but also entails extractions through costs borne by users and
their social networks [18]. Second, difficulties maintaining
access show that the process of staying connected digitally is
ongoing, not solvable with a one-time intervention. Finally,
participants themselves expressed ambivalence and anxieties

about the increasing place of smartphones and digital connec-
tivity in their lives, dispelling the digital divide’s directionality
of distributing positive outcomes. The three categories of costs
that emerged from our study are not exhaustive but reflect what
we encountered. We share some detailed and contextualized
examples from our fieldwork to illustrate each theme, while
presenting categories of analysis and perspectives with which
designers can think across different contexts.

As we worked with students to practice English on their and
the school’s digital devices, the students felt they benefited
from being able to practice outside of class and use audio fea-
tures. Students also expressed appreciation for digital technol-
ogy in their daily lives, particularly for facilitating both dias-
poric and local connections. These findings reflect prior work
on immigrant populations and digital technology [5, 12, 15,
16, 54]. However, we focus our analysis on the costs that came
with digital access, which in the literature are often ignored.
Coles-Kemp et. al.’s work is an exception, although they ana-
lyze negative consequences of the role of digital connectivity
through the lens of negative security and "disbenefits" [15, 16].
This trend of focusing on benefits is also reflected in wider
ICTD literature, as Wyche et. al. point out: "While technolo-
gists have been quick to embrace the mobile phone as an ICT
that can benefit the poor, there has been far less attention de-
voted to the problems inherent in these devices’ design," [81].
In this paper we take the focus off of confirming findings
around benefits of digital technology, not to deny these, but
to contribute a more balanced account and draw attention to
extractions from already resource-constrained populations.

Startup Costs
We use the category of startup costs to describe costs partic-
ipants faced before being able to benefit at all from digital
connectivity. Wyche et. al. found similar "antecedent con-
ditions" for HCI and ICTD projects, noting that "if women
struggle just to add airtime to their handsets, it is unclear how
they can take advantage of [ICTD] services," [81]. Startup
costs we observed were drawn not only out of participants
themselves but also from their networks. Pooled resources
such as those of the literacy center were drawn up in the pro-
cess of gaining access for the first time.

Hardware
Hardware is a prerequisite for benefiting from access to digital
connectivity. While some students, such as retired adults with
no income, had few resources to be extracted for hardware
purchase, extractions to enable initial access were subsidized
through the participants’ social networks. Many students at
the literacy center received their devices from family members
who had relatively greater resources. For example, several
older, retired students reported receiving their smartphones
from their children secondhand after the child bought a newer
phone. P15, an asylum seeker from Venezuela, reported that
he used an old backup phone that was at his brother’s house.

The literacy center helped to subsidize the preliminary cost
of hardware for students who could not afford to own a digi-
tal device. Staff at the center successfully applied for grants
that were earmarked for technology hardware purchases, ex-
panding the center’s iPad collection. Preliminary expenses of



hardware are often subsidized because of their visibility and
one-time nature. Aside from the availability of used devices
in the participants’ personal networks, charitable donors pre-
ferred to sponsor the purchase of new digital devices for the
literacy center, often in the frame of mind of promoting equity
via device distribution.

Internet Connectivity
With a device in hand, participants still needed to connect to
the Internet. Students had to pay for cellular data to practice
English on their devices on the go, or had to pay for wifi to do
so at home. While some students were able to afford this cost
or share it among extended family members and even neigh-
bors (P9), many students could not afford cellular data and
did not understand how it worked. When teaching students
how to practice English outside of class time using their own
devices, we also warned students that using mobile data could
be expensive, especially if students had a small data plan or no
plan at all. We guided students to take advantage of free inter-
net access at public libraries as one way to help students who
did not have the resources to meet the preliminary expense of
internet connection. Facilitating access would have certainly
been more harmful than helpful if students accumulated mo-
bile phone bills they could not afford. Wyche et. al. also found
that their participants in Kenya owed high airtime fees to their
telecom company, resulting in digital connectivity being far
more beneficial to the company than the participants [81].

Data and storage were tradeoffs and extractions that we negoti-
ated when trying to create digital opportunities for students to
practice class materials. To avoid incurring high data costs for
students, we debated providing content with videos that the
students could download while on wifi and then watch later
without wifi. But the students often had cheaper devices with
less storage. Filling up the storage with videos would leave no
room for other needed functions of their phones.

Allowing students to use the wifi at the literacy center was a
point of contention among teachers and staff. Officially the
policy was not to allow students to use the wifi, since overuse
of the already modest-bandwidth internet at the center slowed
down internet for teachers and staff. The startup costs of
internet connectivity required navigating tradeoffs and the use
of limited pooled resources.

Advertisements
Having overcome the preliminary costs of hardware acquisi-
tion and internet connection, students often still had to face the
preliminary expense of advertisements before being able to
benefit from their digital connectivity. Financially constrained
students were not able to pay for the ad-free version of Quizlet,
the platform we used to practice English at the center. There
were also various free online resources for English learning
that we wanted the students to benefit from, but these pages
were saturated with advertisements.

As the first author was trying to guide the students on how
to use the sites, she was confused about where to click to
do the activity. The page was a maze of advertisements, as
illustrated in Figure 2. It was difficult to figure out even for
a native English speaker and someone with a degree in a

Figure 2. Advertisements made this free online English practice website
difficult to navigate. Most students attempted to use the green Start Now
button at the left of the screen, which was actually an advertisement.

computing related field. Advertisements extracted students’
attention and accidental clicks. The costs of advertisements
were also reflected in the work of Wyche et. al. in their finding
that vulnerable Kenyan mobile users faced confusing ads that
extracted their already constrained resources [81].

Maintenance Costs
Once achieved, digital access was easily lost. Jackson et. al.
have argued for the foregrounding of maintenance and repair,
particularly in resource-constrained contexts [39]. Our partici-
pants struggled with aging and broken devices, as Gonzales
found with lower-SES university students [29]. Beyond being
unable to pay for maintenance or an up-to-date device, partic-
ipants had particular challenges stemming from their status
as English language learners. Extractions were ongoing, as
participants and their supporters had to continue to give up
money, time, energy, and emotional capacity to keep using
digital technology [18].

Obsolescence
Students struggled with owning obsolete technology that was
defective and lagging. P7 shared how his laptop worked so
slowly that he did not use it for anything important:

Sometimes it said warning your laptop needs to restart
and you need to do like this but like I can’t wait so I just
power off. Yeah especially it’s very noisy and it’s loud.
Sometimes it takes 30 minutes, one hour... I will not use
that one [if] I have any important things because it takes
me time... even if I connect to the Wi-Fi, it takes long
before it starts, like for example I press the Google, I
have to wait first at least 15 minutes...

P2 chimed in with frustrations about having to wait for hours
at a time for his laptop to update. He also experienced delays
with his phone: "When I used my phone is going slowly, slow-
ing down too much, when I press you look like five seconds or



10 seconds to go ahead, that is a problem." A student from
Haiti stated that she did not have any interest in learning new
skills on her phone because it was not a good phone. Many
students received their phones as hand-me-downs from family
members. Older devices quickly age out of functionality as
smaller storage and computing capacity cannot run a much
newer and heavier operating system, and battery life fails. An
old hand-me-down phone that barely works for a few months
can quickly become completely dysfunctional.

In addition to having to pay for maintenance and new(er)
devices, participants also struggled with the constantly chang-
ing learning curve. As devices, operating systems, and inter-
faces change quickly, participants had to keep learning and
re-learning new skills to continue to use the technology. De-
scribing a second-order digital divide based on a deficit in
skills [32] fails to illustrate that staying up-to-date with skills
is an ongoing process. P14 expressed frustration with the need
to keep up with ever-changing technology: "But it’s one cell
phone, other cell phone, but each every time, it need you learn
it." Even after initial access was achieved via one particular
version of software and hardware, the fast cycle of obsoles-
cence meant students had to start again with purchasing a
still-functional device and learning updated skills. At the liter-
acy center level, obsolescence also hindered continued access
to benefits of digital connectivity. The laptops at the literacy
center, which consumed money and staff time to acquire, were
rarely used because they often not operational. Teachers did
not have spare time before class nor did they want to waste
class time on watching laptops update.

Social Support
Participants often lost capacity to benefit from digital connec-
tivity due to tenuous social support. Many participants relied
on support from their social networks to stay connected. As
they were often in need of help for both digital and nondigi-
tal ends, we found that participants were reluctant to ask for
additional help. This meant long periods of disconnection
for many of our students. Language barriers hampered their
ability to problem-solve independently to regain connectivity,
adding to the fragility of the participants’ digital access.

Many participants experienced long interruptions to access and
waited until their next class at the literacy center to get help
with reconnection. P14 had gotten her tablet set up in Russian
by her daughter. At one point P14 accidentally changed the
language of her tablet to English. P14 became unable to use
the tablet or change back the language since she could not read
much English. She went without it for a week until she could
make it to class and a teacher helped her revert the language.
P14 told us she did not want to bother her busy daughter about
her tablet troubles, even though she experienced many daily
frustrations from the interrupted access. In another example,
an older student from China told us that her daughter was
very impatient, so she was afraid to bother the daughter about
technological breakdowns. This student would often forget
the steps to do something on her iPad. After we worked on
one English practice set in class, she would not remember the
steps to navigate to another set, so would wait until we met
again. Another student, a middle-aged woman from Syria,

had Quizlet as a recently visited tab on the internet browser
on her phone. Once she used other apps on her phone and
the icon was no longer there, she did not know how to return
to the Quizlet site. This student told us that she had hoped
to practice English on her phone while she was away from
class for several weeks, but did not not want to ask her short-
tempered teenage daughter for help. With relatively less tech-
savvy members in their network, and being in a position of
feeling like they are always asking for help, participants were
more likely lose connection for an extended period of time
when something went wrong.

Some participants who had more prior experience with tech-
nology and were more fluent in English could manage in-
terruptions to digital access on their own. For example, P3
told us, "Two years ago... my phone isn’t working. I called
the company. The company give me other phone. Now it’s
good, it’s good. I have no problem." For most participants,
however, maintaining access in the face of malfunctions in
technology was more challenging. Participants had to rely on
family members or resources at the literacy center to maintain
their access. When P14’s phone was not working, both she and
her daughter had to make phone calls and store visits to fix the
problem. This was stressful to P14, and extractive of her and
her daughter’s time and energy. Teachers often stayed after
class or during breaks to provide impromptu help to students
who had experienced a breakdown with their technology in
this manner. In this way, costs to maintaining access were
often distributed across a participant’s support network.

In ICTD literature, intermediaries are individuals in a com-
munity who have more high-resource language literacy and
technology literacy, or individuals from outside the community
who possess those skills [22, 62]. The intermediary translates
and manipulates the device for the user, and the user is newly
able to access information or services [62]. The idea of an
intermediary for a single technology device has been expanded
in work by Dombroski et. al., as they consider how food assis-
tance outreach workers serve as service mediators, enabling
access to an entire service that is tied up in technological sys-
tems [22]. Extending the idea of brokers from ELL literature,
researchers have documented how children of ELL parents
act as information brokers to help their parents search online
for information [82]. When acting as information brokers,
children leverage their skills in technology literacy, search
query formation, synthesis, evaluation of trustworthiness, and
translation to help their parents find information that often has
significant impact on the family’s well-being [82]. We found
that intermediation in many forms supported the digital access
of our participants. For our participants, access demanded
double the labor for a single transaction. From a digital di-
vide perspective, this labor is unaccounted for. Reliance on
intermediated access meant that connectivity was lost when
social support was no longer available, and continued requests
for intermediation felt costly to the participants’ relationships
with the people who helped them.

Affective Costs
After satisfying the initial costs to gain access and maintain
it, participants gained many benefits including being able to



connect with their families and friends abroad, find informa-
tion, navigate and take the bus more efficiently, pay bills, and
enjoy entertainment. However as previous studies have be-
gun to show, the role of digital technology is not all positive.
Coles-Kemp et. al. found participants felt controlled and
overly reliant on their phones, with phones becoming a source
of stress [15, 16]. Digital divide frameworks paint the value
of increased digital connectivity as a positive, especially for
resource-constrained populations. Elsewhere in HCI litera-
ture researchers are attending to how people want to limit or
leave certain uses of technology [6]. Our resource-constrained
participants experience the same concerns about meaningless
technology use and feelings of addiction or loss of control [44].

Feeling of Addiction
One theme that arose from our participants was a feeling of
addiction and dependence on their phones. P7 brought up
the topic on his own when we asked about what the students
wanted to learn how to do on their phones. P7 asked how to
limit his phone use in a day, mentioning that he felt addicted
to his phone. He expressed that although he thought excessive
phone use "is not good for me," he felt he could not stop. In
response to this ask, the interviewer described apps that could
monitor screen time as a way to limit phone use. Another
participant in the group interview, P2, replied that he had
already downloaded such an application but he still spends a
lot of time on his phone and feels addicted to it, saying: "Yes,
I use every day... I don’t [use] my phone when I sleep only,
but when I don’t sleep, I use every time, at work... I send
message[s]." One of the teachers mentioned that she and her
husband had resolved to turn off their phones and put them
away in a basket from dinnertime until the next morning. P2
replied, "So I can’t do that. That’s not possible to me." P7
expressed that he had tried to do something similar but could
not commit to it. He replied "Maybe I will try that because I
try to start but still cannot."

P14 described her feeling of dependence on her phone: "But
now, I don’t understand how [to] live without it, but it [has]
all information, and all internet, all time, and wifi at home,
but it’s very complicated." Without naming addiction, she ex-
pressed a feeling of powerlessness with such heavy reliance on
technology that she did not understand well and found difficult
to keep up with. This aligns with prior work showing resettled
refugee participants experienced a sense of dependency and
lack of control as they felt there was "’no alternative’ to being
intimately connected with the mobile phone," [16].

Participants expressed appreciation for younger members of
their family helping with technology. But they were also
concerned that young people were becoming addicted to their
screens. P14 was exasperated that her grandchildren would
take her phone and hide it by the table to play games all day.
P14’s daughter did not normally allow the children to play
games for long periods of time but P14 felt less able to control
her grandchildren’s screen time. Coles-Kemp et. al. also
found that resettled refugee participants were concerned about
"parenting children’s mobile phone use," [16].

Distraction
An inability to concentrate and distraction from otherwise im-
portant tasks was a frequent concern of participants regarding
their relationship with digital devices. Distraction from digi-
tal connectivity is well-documented in resource-rich contexts
such as in large corporate workplace settings [45]. We find
distraction to be a concern among our participants as well.

P7 gave the example of missing an appointment from being
too engrossed in his phone, reflecting on his ambivalence
towards phone use, as it both helped him and caused him to
feel addicted and distracted.

It makes you addict, you know and you can’t concentrate
like for example let’s say you’re applying [for] a job
and you have an appointment and if you miss it because
you’re very busy to your phone even though that your
phone it helps you like to wake up because there is an
alarm clock, but you’re very busy using it ...playing a
game so I don’t know...

While acknowledging the benefits of digital connectivity such
as through the alarm, P7 felt that there were costs in the form
of being distracted and addicted to playing games, with con-
sequences such as missing an appointment. After meeting
the preliminary and maintenance costs, staying connected was
costly of attention and often seemed to monopolize attention.
P7 also mentioned that since his "mind [is] always on [the]
phone," he often does not respond when his husband tries to
talk to him in person, causing a strain on their relationship.

Participants grappled with the distraction cost that came with
the benefits of digital study tools. P2 commented, "You lose
something when you see notification, notification or a message.
When you read a book, there is no notification." Being able to
study interactively was a benefit of digital connectivity, but it
came with the cost of distracting notifications and messages
that hindered participants’ progress in studying.

Distractions from phone use could be a cost to work perfor-
mance. P2 mentioned that "sometimes it’s not okay" that he
is always on his phone because looking at the phone during
work could put him in a bad mood: "Because when you work,
there is some message, bad message if someone sent for you,
sometimes you can be crazy. You take your time to read, to
text someone when they send you a bad message."

Participants commented on the opportunity costs of spending
so much of one’s attention on digital devices. P8 lamented
the way people miss out on looking at their surroundings and
talking to other people:

When I take bus, I look on the people. They sit like a
robot, it is very bad because we must talk with people,
look out the window. Because a phone helps to me but I
no all day look. No, we must watch sky, flowers, trees,
dogs. In America very beautiful, there are very beautiful
buildings... But we robots, look.

While also acknowledging that the phone helps her, she felt
that other ways of interacting and attending to one’s surround-
ings were important and was troubled at their loss.



Interpersonal interaction was important to P2, and digital con-
nectivity brought convenience at a cost to in-person connection.
While P3 was appreciative that he could choose what movies
to watch on his computer, P2 placed a more negative value
on the solitary nature of viewing on a personal device instead
of the television: "So I don’t the movie on my laptop because
when I look myself, I don’t have fun but I look with my family,
we have fun." For P2, it was not worth the benefit of conve-
nience to sacrifice in-person interactivity. Coles-Kemp et. al.
also reported loss of intimacy as a result of the role of mobile
phones in the lives of resettled refugee participants [16].

P3 and P7 both expressed concern about using the phone for
entertainment purposes such as playing games or watching
movies in contrast to productive phone uses such as paying
bills and morally endorsed offline activities such as reading
the Bible: "Because before during ...my ...free time I like to
read a book like that, Bible, but now no because of the phone."
These participants were concerned about the opportunity cost
of spending time mindlessly on their phones.

DISCUSSION
Our findings demonstrated the stages of costs that accompany
digital access. Most of our participants benefited from prac-
ticing English digitally, making and maintaining connections
digitally, and other online activities. However, these benefits
were accompanied by startup, maintenance, and affective costs.
If the digital divide is a "gap" that can be "bridged" [48, 75] or
"closed" [46] via digital access, this framing is inadequate to
describe what we observed. As one respondent put it, "Maybe
for me cell phone makes me addict but sometimes it helps me."

In the subsections that follow, we present a reframing of the
digital divide to help account for the costs we observed in
the findings from our fieldwork. Rather than intervening to
"bridge" or "close" a gap, we propose designers frame engage-
ments aimed at equity and social justice as a configuration
of both costs and benefits among participants and their social
networks. Explicit acknowledgement of costs in engagements
aimed at social good and equity requires us to grapple with
the non-innocence of even the most well-intentioned and con-
siderate interventions. Grappling with this non-innocence
should not discourage engagement with minoritized communi-
ties but rather challenge designers to more carefully continue
addressing the real social inequities identified by digital di-
vide literature [31]. Ultimately we suggest that evaluation of
whether benefits are worth the costs should be an ongoing,
deliberative calculation made by participants themselves, a
process that can be supported by evolving HCI methods.

Design as Configuring Costs and Benefits
As we showed in the related work, digital divides are often
used within the HCI community to frame an opportunity for de-
sign, as an entry point and justification for intervention. Dom-
browski et. al. summarize the importance of framing prob-
lems in design for social-justice work: "The act of defining a
problem simultaneously creates the acceptable parameters by
which they can be addressed (i.e., solutions that contend with
the problem) by narrowing the focus of the potential design
solutions," [21]. Continuing to use a digital divide framework

to define the problem when engaging with minoritized commu-
nities constrains the kinds of approaches and focuses designers
may take. We support designers engaging to reduce inequity,
but rather than intervening to deliver "solutions" against a
deficit, we urge designers to view their work as configuring
both costs and benefits. Prior work has shown the extractions
of labor [18], the distributions of benefits that amplify social
inequality [81], and the negative security [16] that come with
digital connectivity for minoritized populations. For inno-
vation even in resource-rich contexts, Suchman and Bishop
point out that "innovation and change are inevitably costly
undertakings, and require associated commitments to their on-
going, long-term development," [70]. We push this further to
encourage designers to engage with costs as a necessary part
of gaining and maintaining access. We hope designers will be
mindful of the costs distributed, while being in open dialogue
with participants about such costs, rather than ignoring, divert-
ing, or otherwise failing to acknowledge them as an inherent
part of intervention. Rather than framing intervention as a way
to distribute good to disadvantaged populations, designers
concerned with equity can honestly acknowledge the startup,
maintenance, affective, and other costs that necessarily come
with digital access. In the domain of privacy, privacy calculus
considers costs and benefits at an individual decision-making
scale, e.g. [10]. The consideration of both costs and benefits
makes the act of disclosure value-neutral; similarly, we seek
to highlight that distributing digital access is not inherently
beneficial.

When approaching design as a configuring of costs and bene-
fits, it is important to consider how costs may be configured
across a network. In these cases costs may be less apparent
because they are extracted from the individual’s network rather
than the individual themselves. Most of our participants were
only able to achieve benefits from sustained digital connectiv-
ity because people in their network subsidized various stages
of costs. Many of the participants’ children, other family
members, and friends provided financial support, secondhand
devices, time, energy, and emotional support to meet the costs
of digital access. These findings are similar to prior work on
intermediated access [22, 62, 82]. While the ability for costs to
be subsidized was helpful for participants accessing benefits,
they often felt discomfort at owing so much to people in their
networks. This caused longer interruptions to access, such as
when participants did not want to bother family members for
help when they encountered a problem or forgot how to do
something. Designers need to recognize and acknowledge that
even when diverted across a network, costs are a necessary
part of design interventions. Such networked configurations
of costs should be made visible and explicit.

Reconceptualizing digital divide frameworks moves us away
from focusing on additive solutions. Pei and Nardi proposed
that sustainable impact in design with resource-constrained
communities could be improved with an assets-based approach
to design, where minimizing novelty and maximizing the use
of existing community assets lessens the high costs of addi-
tive interventions [55]. The shift to focusing on costs also
allows for subtractive engagements which are foreclosed by
a digital divide framework as a problem definition. Pierce



has advocated for the "intentional negation" or "undesign"
of technology as an active response that designers can take
regarding "concerns with the limitations and negative effects
of technology," [57]. As an example of how design can work
to configure costs, Wyche et. al. created videos to help first-
time, low-income mobile users unsubscribe from "premium
services" that resulted in costly consumption of their airtime
minutes [81]. This subtractive engagement would not follow
from a framing that placed the participants as deficient on
the "other side" of a digital divide, but ultimately was a more
helpful intervention for the participants.

Non-Innocent Engagement
It can be easy to consider costs associated with work for social
good as a reason to not engage, or to divert funds to different
opportunities. It is difficult to get funding to do charitable
work to help a resource-constrained community, so acknowl-
edging costs to the community is difficult. We need to be
more transparent and recognize that interventions are always
non-innocent, even when well-intentioned, done with care,
welcome by the community, and delivering desirable bene-
fits [31, 47]. Our hope in pointing out the costs that come with
digital access is not for designers to stop engaging with mi-
noritized communities or to discount the work of researchers
who have used the framework of digital divides. Rather we
want to push further the work that scholars have done on
diagnosing real and pressing inequities. Designers can ex-
press care for minoritized communities and a desire to ease
very real suffering and inequities while recognizing that care
also involves engaging with "the unhappy affects of staying
in the trouble" [47]. Confronting the costs that come from
one’s efforts to be helpful can be uncomfortable and disrupts
a narrative that emphasizes the good in technology for social
good [53]. Working through uncomfortable affect and contin-
uing to engage with minoritized communities are necessary to
more deeply work toward "a common livable world" [31].

Sambasivan notes that "it takes humility and even detach-
ment from pet ideas" to engage with "tough questions ... in
technology-for-social-good projects," [61]. One of the ques-
tions she poses is "What should we do if there are unantic-
ipated negative impacts?" We ask designers to engage with
this not as a hypothetical but as an inherent part of of a more
humble design practice. Costs should not automatically deter
engagement but should be configured consciously and consci-
entiously as a necessary part of the design process.

Evaluating Costs and Benefits
The unique ways in which minoritized communities may be
constrained in various resources (e.g. financial, attentional,
emotional, etc.) poses the question, how do we know whether
benefits are worth the costs in a design engagement? Ulti-
mately we advocate for designers to enroll participants them-
selves in determining what kinds of benefits they want and
what costs they think they should pay for them. This entails
making costs transparent to participants, including ways costs
may be subsidized by the participants’ networks. Such deter-
minations also need to be ongoing, as different opportunity
costs and changes in other aspects of participants’ lives may
result in a different willingness to continue to pay certain costs

for certain benefits. Crooks presents an example of this in the
form of a town hall discussion where students who labored to
provide and maintain access to a one-to-one tablet program in
a minoritized school evaluated the costs and benefits of their
digital access together [18].

Future work needs to find ways to bring HCI design methods
and theoretical contributions for designing with minoritized
and resource-constrained communities (e.g. [4, 14, 21, 23, 37,
53, 55, 61, 72, 73, 79]) together with a framing of design
that explicitly acknowledges costs. One area that would be
particularly rich for methodological evolution is the ongoing
evaluation of costs and benefits by participants, and how this
evaluation feeds into the design process. Erete et. al. have
discussed both the importance and difficulty of collaborating
with community members when setting goals for the outcome
of a design intervention [23]. Participatory methods such
as collaborative prototyping and scenarios can be adapted to
include an explicit focus on configuring costs and evaluating
costs against benefits [8, 43]. Future deployments of such
methods in situ will help to refine how design as configuring
costs and benefits can engage with issues of equity and digital
connectivity beyond divide and deficit frameworks.

CONCLUSION
This paper argues for a reconsideration of the digital divide,
a popular and multidisciplinary concept that has been useful
for talking about social inequities and technology. The digi-
tal divide surely owes some of its success to the way it both
acknowledges the persistence of inequality and raises hope
for its amelioration via access to powerful and seductive tech-
nologies. Tampering with such a pervasive and long-lived idea
is a risky proposition: the digital divide has usefully served
to draw attention to the way that benefits of digital access
have frequently conformed to historical topographies of power
and privilege. Likewise, the digital divide framework has
given many educators and technologists a means to enact a
vision of a more egalitarian world. Ultimately, our argument
to the HCI community is hopeful. Given its many decades
of experience in understanding how technology and people
relate and its proven commitment to exploring the needs of
minoritized communities, HCI is a field uniquely positioned
to retool and refine the promises of digital connectivity. As
Olson and Kellog write in a survey of nearly three decades
of HCI research, "The higher purpose of HCI, of course, has
always been understanding people and their contexts, how
technology interacts with both, and how and to what extent it
is possible to adapt technology to people, to their work, play,
and aspirations - rather than the other way around" [52]. Our
work here reaffirms a central commitment of HCI research, the
desire to support meaningful community in any form it might
take, using the always changing variety of computational tools
and platforms available to support learning, social equity, and
human flourishing.
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