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ABSTRACT

Based on an 18-month qualitative study that included the
creation and testing of design considerations and a
prototype location-based information system (LBIS), this
research provides empirical insight into the daily practices
of a wide variety of individuals working to address food
insecurity in one U.S. county. Qualitative fieldwork reveals
that nonprofit organizations in the food assistance ecology
engage in location-based information practices that could
be enhanced by the design of a LBIS. Two practices that
would benefit from a collaborative LBIS are 1) practices of
matching in which nonprofit workers help individuals who
are seeking assistance to food resources and 2) practices of
distribution in which nonprofit workers help organizations
access and deliver food resources to clients. In order to
support such practices across organizations the cooperative
design component of this research suggests that an LIBS
should: support the role of intermediaries who engage in
practices of matching and distribution; provide interactive
mapping tools that match resources to need; enable
organizations to control visibility over specific data; and
document work and impact. This research further suggests
that designers should explore the wide variety of spatial
patterns that must align and overlap such that ecologies of
nonprofit organizations might synergistically work together
to address pressing social needs.
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INTRODUCTION

A wide variety of organizations support delivery of food to
those in need. While food service organizations and those
they serve would benefit from coordination and
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collaboration among organizations, achieving this goal is
not easy. The variety of skills, information resources, and
technologies used to collect and aggregate information
about clients and food resources is diffuse and highly
varied. These services and programs are physically
distributed across a large geographical space with each of
these programs having specific eligibility requirements that
address different needs for clients. Furthermore, the
overhead of connecting and coordinating efforts across
organizations is significant. In a severely resource
constrained environment, in which there are not enough
people, computers, or food resources to meet everyone’s
needs, these organizations have been forced to specialize
their services and limit their scope geographically. This
approach results in a geographical, temporal, and human
jumble that clients, volunteers, and service professionals
navigate everyday. Matching food resources to those in
need is a heavily location-based endeavor. Location-based
information systems (LBIS) could enhance this activity and
provide much needed support to the food service ecology.

In this work, we present the results of an 18-month
qualitative research study in which we worked closely with
a variety of nonprofit organizations focused on issues
related to hunger. In the course of our empirical
engagement with these organizations, two key goals
emerged: first, they aim to match clients with information
and services concerning existing food resources in the
community; second, they attempt to infuse new food
resources into the community when possible. Due to the
highly location based yet fragmented nature of their work,
there is a substantial opportunity for location-based
information systems to assist in these goals.

In this paper, we outline findings from our qualitative
study, including specific location-based information needs
that staff and volunteers encounter. This overview is
followed by a discussion of our cooperative design
activities and design considerations for LBIS for hunger-
based nonprofits that resulted from these sessions. We close
with a discussion of the ways in which location-based
information must be reconsidered in light of the issues that
arose in our studies, in particular as part of design work for
LBIS for organizations providing location dependent
services.
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Contributions of this work are three-fold. First, we present a
set of issues that should be considered when designing
location-based information systems for ecologies of
nonprofit organizations oriented around an overarching
social need. Second, we highlight the ways in which the
need for inter-organizational support in severely resource-
constrained environments impacts the design of ubicomp
systems. Third, we describe how location, time, and
resources come together to create a kind of patchwork
spatiality. While not a traditional static 'map,’ such
spatiality is essential to model and engage with interactively
for a LBIS to support the hunger and food service
ecosystem effectively.

RELATED WORK

This work examines and proposes design considerations for
LBIS. Therefore, we situate and build off of two streams of
research -- information technology and nonprofits and
location-based information systems. First, we examine
information technology usage in and interaction design for
nonprofit  organizations within Human Computer
Interaction (HCI). Then, we examine prior studies of LBIS,
focusing on representations of location.

Technology Use in and Design for Nonprofits

Nonprofit organizations often have several key challenges
associated with using technology. Predominately, these
organizations work in low-resource settings (e.g., [16, 29]).
This situation is often referred to as the “organizational
divide.” This term suggests that disparities exist between
organizations that can and cannot use technology to further
their mission [13, 14, 20]. Limitations in the ability to
productively engage with technological resources hinder
the capacity of organizations to collaborate in service of a
shared mission [25]. This literature also highlights the
volatile nature of the volunteer workforce. The technical
skills and expertise within a particular organization’s
volunteer workforce constantly shift, thus creating the need
for continual retraining [30, 32].

Organizations that serve vulnerable, marginalized
populations, such as the homeless and victims of domestic
violence, often work in constrained environments [7, 15,
18, 24, 33]. Typically, interaction design in these spaces
seeks to amplify efforts of these service providers while
balancing the needs of the nonprofit organization and its
clients (e.g., [15, 33]). Such work focuses on the needs of
the marginalized and is helpful in revealing the unique
challenges these organizations face.

Like the sites of prior research, the organizations we
examined experienced varying constraints in terms of
technical skills, equipment, and access to infrastructure.
Thus, the literature in this space helped frame how we
thought about designing for such nonprofits. In particular,
we were attuned to the sensitivities between nonprofits and
their clients. We add to this body of literature by presenting
design considerations for location-based information
systems for hunger-based nonprofits.

520

UbiComp’13, September 8-12, 2013, Zurich, Switzerland

Location-Based Information Systems

Location has been a focal point for research in ubicomp
from its beginning. Extensive work has resulted in
techniques to sense and represent location. This work has
typically focused on locating people and sensing their
activities [5, 23], often via Wi-Fi and GPS-enabled
smartphones. However, projects focused on sensing specific
items exist as well [34]. People have talked about the social
importance of specific spaces [6] and developed means by
which to infer social importance in addition to specific
geographic location [3].

The increase of location-sensing technologies has coincided
with growing body of work on privacy and location-
disclosure (e.g., [4, 10, 12, 27]). However, this work is
predominantly focused on end-user consumer scenarios.
Taking a somewhat different perspective, Troshynki et al.
reframe traditional conceptions of privacy in location-based
systems by arguing for an analysis of the shifting
accountabilities location-based systems engender [28]
across individuals and organizations.

In tandem with work highlighting ways in which location-
information can change organizational and social practices
[21], new systems and research projects are building on the
increasing availability of location information to enrich
user-experiences in contextually appropriate ways. This is
particularly notable in the proliferation of location-based
smartphone apps and mobile social media [11, 26]. This
work builds on successes in detecting location by using this
information to provide end-users with new experiences.
What remains under-examined, in our view, is the potential
of these technologies for organizations whose missions are
fundamentally location-centric.

Location plays a key role in helping the hungry find food,
and connecting under-utilized food sources to food
distribution centers. However, the nonprofits in our study
present some specific challenges to the currently
predominant approaches to location. For example, the
physical location of a nonprofit may be less important than
its mobile food distributions sites — which only exist at
certain times and places. Likewise, these food resources
may only be accessible to individuals within certain
geographical areas (either due to distance or eligibility
requirements of a specific program). As such, in this paper
we build on existing work to think not only about the ways
in which location might impact social practices, but also
about the role of location in aligning the need and
constraints of providers and recipients.

QUALITATIVE FIELD STUDY

We used qualitative empirical and design methods to
understand the challenges and opportunities facing
organizations that serve people who are food insecure.
Specifically, we undertook a qualitative field study, in
which we performed participant observations, shadowing,
and formal and informal interviewing. We then began a
cooperative design phase of our research focused on the
creating a location-based information system. Finally, we
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conducted an additional interview study to validate and
refine our design considerations.

Over a period of 18-months, we conducted a qualitative
field study with a diverse set of food-related nonprofits
specifically focused on local food sustainability and food
access for vulnerable populations. These organizations
included two food banks, two organizations assisting with
food-specific programs for vulnerable populations, and one
religiously affiliated organization. Organizations were
located in both urban and suburban settings. Across these
sites, we conducted 32 interviews and over 30 hours of
observation. Interviews included questions about daily
practices, technology use, and interactions with clients and
other nonprofits. Observations focused on the daily work
practices of individuals working in these organizations. In
addition, we observed 10 inter-organizational meetings,
taking detailed field notes during approximately 17 hours of
meetings. Meetings focused on finding ways to collaborate
amongst organizations, educating each other on topics
around food security, and developing new methods to help
local communities.

LOCAL FOOD SERVICE NONPROFITS

This research focuses on nonprofit organizations working
toward a shared mission of supporting a specific
underserved population -- local community members in
need of food assistance. These organizations deliver highly
specialized food-related services in a limited geographic
area that is generally county or city wide. Services range
from preparing and serving hot food to clients to collecting
and delivering food resources to other -client-centric
nonprofits. Likewise, client interactions range across the
nonprofits we studied, with some working daily with clients
and others never interacting directly with the food insecure.
These nonprofits tend to work together in formal and
informal capacities. Various nonprofits will set up food-
related programs together or simply maintain an awareness
of each other’s services so they can direct clients to other
appropriate resources when necessary.

The Problem Space

The participants in our qualitative study all reported use of
location-based  information.  However, how  such
information was used and the form it took varied based on
the particular work needs, resources, and constraints of
various organizations. Our field study allowed us to look
across these differences and identify two goals that are
fundamental to the missions of all of the nonprofits we
studied and currently stretch the capacities of these
organizations. Each goal could be served by the creation of
LBIS tailored to this population. Before moving to our
work of design considerations for these LBIS, we outline
the problem space and empirically ground these findings
through detailed profiles of specific stakeholders.

Goal 1: Nonprofits need help matching clients to food

The nonprofits we studied seek to alleviate hunger through
a variety of food resources and attempt to match available
resources to specific clients’ needs. Services range from
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providing clients immediately accessible food items—such
as goods from a food pantry—to assisting clients in
registering for longer-term government programs, such as
the Supplementary Nutrition Assistance Program (SNAP)
or the Special Supplemental Nutrition Program for Women,
Infants and Children (WIC). Such programs often have
complicated regulations, eligibility requirements, and
require clients to show up at specific times and places for
registration, which may hinder program entry. The ability to
access and utilize these resources thus requires a level of
expertise that can alienate those with limited education,
literacy, and social resources. In response to this
complexity, hunger-based nonprofit organizations act as
intermediaries to support people getting the food resources
they need [8].

Clients themselves have particular needs and preferences
that must be understood and modeled in any information
system designed to support the food resource delivery
process. At a rough level, need is delineated between
emergency food needs and supplemental food needs, with
the term “emergency” indicating that the individual needs
assistance very soon, usually within a day. Clients often
also have dietary restrictions, ethnic preferences, or
preparation preferences. For example, individuals living in
hotels might not be able to cook food, thereby requiring
food that can be consumed without a lot of additional
preparation. When designing systems to interact with such
hunger-based nonprofits and communities, the complexity
of how food resources are defined and understood by
multiple stakeholders must be accounted for within the
designed artifacts.

Finally, those wishing to support organizations that provide
food resources must also navigate a complex delineation of
acceptable donations, locations, and times for drop-offs. For
example, food resources in our fieldwork were often
delineated in the following categories: hot and prepared
foods, short term foods (like fresh produce, dairy, and other
foods requiring refrigeration), and shelf-stable foods (like
canned and boxed items). These categories have semantic
meaning related to the length of time they can be stored and
how long it takes to reach the client and thus impacts the
organization’s ability to accept and process such items.
Therefore, in order to render food donations usable,
nonprofits must educate and organize those attempting to
provide resources.

Goal 2: Nonprofits need to connect with new sources of food
While food banks often provide a variety of physical food
items to other nonprofit organizations for distribution, the
food they distribute is a limited resource. Collectively,
nonprofit organizations experience difficulties serving their
client populations because food resources are limited and
demand continues to rise [1, 31, 35]. Tightening budgets
and limited food resources, may force food banks to restrict
the number of organizations they distribute to because they
have a limited amount of food to allocate.
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From a food bank perspective, one of our great
challenges and frustrations is that we never have
never have enough food to go around. We have to
limit how much each of our charities take. We have
a waiting list of 36-38 organizations that have
applied and want to be members of our food bank,
but we have to say, ‘Sorry, we don't have enough
food for you'. It seems both ironic and tragic that
we [as a food bank] would have to be so restrictive
in terms of the food we provide to people and to
other nonprofits.

— John', Executive Director of a Food Bank

These food shortages can be addressed in two ways. First,
nonprofit organizations can shift the burden away from
local resources by assisting clients with the process of
applying for governmental food assistance programs (e.g.,
WIC, SNAP) dedicated to alleviating hunger. Second, by
making connections between nonprofits and food donors,
such as restaurants with leftover food or farmers with
surplus crops, food banks can help infuse local
communities with previously untapped resources. However,
there are notable overheads for potential donors. Not all
nonprofits can accept and process “hot and prepared” foods
or fresh produce. Therefore, there is an opportunity to
facilitate donations by establishing a matching process
between potential donors and nonprofits to route donations
to the right time and place to meet current demands. In sum,
a multi-pronged approach is necessary to help nonprofits
connect with new sources of food that includes both
supporting participation in supplemental governmental
assistance programs and facilitating resource allocation
across the ecology of food providers and distributers.

Nonprofit Stakeholder Profiles

In this section, we use profiles to highlight information
usage and requests that occur within food assistance
nonprofit organizations. These profiles represent a blend of
personalities and experiences from our fieldwork. Each
profile is grounded in our empirical data, including
interviews and participant observation, but the details are
used in amalgamation to make the specifics of this complex
context accessible to our readers. One profile focuses on the
work of those within a nonprofit attempting to match clients
with food resources while the other takes the perspective of
someone working with a nonprofit oriented around
gathering food resources from the community. Both of
these stakeholders have location-based information
practices that could be enhanced by a collaborative LBIS.

These profiles reveal the ways in which various nonprofit
organizations are interconnected and the range of
information needs required to accomplish everyday tasks.
Further, they highlight how the lack of certain types of
information can cause informational Dbottlenecks,

" All names are pseudonyms.
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inefficiencies, and lost opportunities to serve populations in
need.

“The Secretary”

Susan, a retired teacher, is a volunteer at a community
center that provides food resource support for local
residents. When local residents call her community center
seeking food assistance, Susan provides information and
advice. Susan uses her knowledge about the various food-
resource programs and her working relationships with other
nonprofit organizations. Depending on the needs of the
client, she may recommend that the client come to the
community center to pick up food resources (usually called
“emergency assistance”) or recommend the client connect
with another person who can help him or her sign up for
supplemental nutrition programs. Susan also receives calls
from people looking to donate food resources. Depending
on the amount and type of food, Susan directs the donor to
donate to an organization that can make use of the food,
typically a local food pantry that directly services the
community. After each encounter, Susan records her
interactions and the type of assistance provided in a
notebook. Creating accounts of her work is important for
the community center because many donors and
government agencies require nonprofits to articulate their
community impact to receive resources.

In terms of location based information needs, secretaries
like Susan must assess the needs of the client on the spot,
match them with the appropriate nonprofit service agency,
and provide directions to that service agency. This type of
information work requires in-depth knowledge of the
variety of programs available. This includes understanding
eligibility requirements for multiple food resource programs
and knowing which types of resources organizations can
use at any given point in time.

“The Weekend Nonprofit Gardener”

On the weekends, George, an enthusiast gardener, leads a
small local nonprofit that harvests orchards and other local
produce. He is one of what are sometimes called food
rescuers or “gleaners,” harvesting his neighbors’ apple trees
or vegetable patches. George then donates, delivers, and
distributes the collected produce amongst several nonprofit
organizations that directly serve the local food insecure
populations — in this case, a food pantry and two soup
kitchens. Like other gleaners, George’s mission is to
decrease food waste through finding and distributing
underutilized food resources into the community.

In terms of location based information needs George must
connect with homeowners who want to have their property
gleaned. Beyond an initial introduction, this type of
nonprofit must also often provide ways for these
landowners to account for their donation and release the
landowners from liability for accidents that may occur
during gleaning activities. Second, the relatively short shelf
life of the harvested produce requires that these nonprofits
quickly find other nonprofit organizations, typically food
pantries, to process and distribute the produce directly to
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community members. Nonprofits directly servicing clients
place a high value on this fresh produce as it is in high
demand by clients. Gleaners fit a particular niche in the
nonprofit sector since larger organizations are often unable
to perform this work. These location-based practices require
not only location information, but also working
relationships that develop over time.

These vignettes highlight the relationship between the
different types of people and organizations addressing
issues of food insecurity and their unique location-based
information practices. Understanding the context of this
work and these relationships is prerequisite for designing
location-based information systems for this population.

COOPERATIVE DESIGN

Following our qualitative field study, we engaged in
cooperative design sessions to understand how particular
technologies might affect the goals and practices of
stakeholders in this arena. Working closely with three key
participants from two organizations, we co-sketched a
variety of potential design concepts to understand how
particular technologies might work within and across these
organizations. These sessions added nuance to our thinking
on how organizations work together to assist their local
communities. The result of these cooperative design
sessions included sketches and a functional prototype.
When working with low-resourced populations and
organizations with limited exposure to ubicomp systems, it
can be helpful to conduct interviews with a functional
prototype in hand. We thus conducted seven additional
interviews with hunger-based nonprofit workers from five
different organizations. During the interviews, we used our
prototype and sketches to solicit feedback on our design
concepts to further refine both our overall design
considerations and prototype specifically.

During these interviews, we engaged in concept validation
by requesting feedback on potential mapping application
designs to investigate how such technologies might play a
role in their work. We tailored our feedback requests
depending on the role of each participant.

DESIGN CONSIDERATIONS

In this section, we present four design considerations for
designing LBIS for nonprofit organizations and related
stakeholders who are focused on serving under-resourced
populations within their local communities. For each
consideration, we ground our results in empirical data and
share  concrete design examples. These design
considerations seek to enhance how organizations work
internally, serve clients, and collaborate with other
organizations to provide food resource assistance in their
local communities. However, each of these considerations
carries implications for the organic interactions and social
relations that occur within this nonprofit space. While not a
comprehensive list, we end each design consideration with
a brief discussion of possible tensions that should be taken
into account when designing in this arena.
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#1 Support the Role of Intermediaries

A variety of stakeholders play the role of an intermediary
between food resources and people in need [17]. In the
context of our work, these individuals play a critical role for
clients by stitching together customized sets of resources
from a variety of programs and organizations. For example,
intermediaries, such as food bank secretaries, might offer
advice to clients on how to navigate various organizations
and programs in order to secure food resources.

Intermediaries often connect community members to the
network of social support provided by the ecology of food
assistive nonprofits. Once the intermediary determines a
client’s needs, he/she will often provide additional
information to connect him or her to other assistive
organizations and programs.

If someone comes in for emergency food because
there's no food in their home, there's a whole lot
more need than just food. That one box of food --
although it might fill their stomach tonight, will it
help them much beyond that? If it only feeds them
for two maybe three days, then nothing has really
changed. That's why the key component to that is
getting them into advocacy programs. Let's find out
what's going on and help address the problem.

— Donna, Director of a Low-Income Family
Oriented Nonprofit Organization

These supplemental food programs assist community
members for longer periods of time while attempting to
address the client’s specific issues. This work often
includes finding and referring clients to programs located at
other organizations. Beyond interacting with clients,
intermediaries can also become hubs of information for
people seeking to donate food resources to nonprofit
organizations. Usually, individual donors looking to offer
resources may be from a smaller nonprofit or even an
individual unaffiliated with a nonprofit. In such scenarios
secretaries are in a position to connect these donors to
organizations that can use their resources. Such practices
suggest that designing for the intermediary benefits
multiple stakeholders, including community members,
potential volunteers, and other nonprofit organizations.

By explicitly designing with intermediaries in mind [19],
we can explore opportunities to better connect community
members with a network of social support. Given the
importance of these intermediaries to particular clients and
nonprofits alike, design should seek to strengthen how these
people can provide access, information, and resources to
multiple stakeholders.

First, by mapping currently existing locations of food
resources available to low-income individuals, a system
could provide intermediaries better understanding of
available resources. For example, a system that maps
currently available resources by location would support
intermediaries in matching people and food and encourage
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the discovery of new potential places that could assist
clients. Reducing the amount of travel to food resources
would lessen the potential for hardships and barriers
specific to the food insecure populations. Coupling these
data with complementary location services creates new
functionality. For example, using public transit information
helps find not just the physically closest services by
proximity but also the accessible locations that might best
serve clients’ needs. Further, it could help food advocates
and community members craft arguments to local
governments as to why public transit should be serving
particular locations.

To support the work of the intermediary through location-
based information system, designers must consider multiple
users and technological beneficiaries, including the
“intermediary” and the client seeking services. The variance
in the type of users presents an opportunity to design
interactions across multiple platforms, in which transactions
are partially handled by the client and partially by the
intermediary. Given that client populations often own
mobile phones® but not necessarily personal computers, a
system could allow a client to send location information
from the mobile device to the intermediary who could then
explore the feasible options and present them to the client.
This expansion of the accessible food options for the client
is made feasible through the work of linking multiple, but
previously disconnected, information systems.

To return to our profiles, clients often call Susan, the
nonprofit secretary, to request food assistance. After having
a quick conversation with the client about what assistance is
needed, Susan might learn that the client doesn't have a car.
During their conversation, the client could tell Susan his
current location. In turn, Susan could then use that
information to tailor her search results to recommend a
nearby food pantry that is accessible using public transit.
Susan is then able to provide her client information on the
food pantry’s location and hours of operation and the bus
route necessary to get to the food pantry. These client-
intermediary interactions benefit the client because
intermediaries like Susan often recommend a set of
programs that work well together to help fit the client’s
particular food needs. Even if clients are able to directly
access the LBIS, intermediaries have an informed and
intimate understanding of the often-complex rules and
regulations tied to various available services. Additionally,
intermediaries can sometimes provide solutions to the
underlying causes of the client’s need, possibly suggesting
services about which the client may not have been aware.

Of course, any design that attempts to support the role of
intermediaries must also consider the unique position such
people play in the ecosystem. In acting as boundary

?80% of adults living in households with less than $30,000
per year own cellphones and 43% own smartphones. [22].
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spanners and information brokers, intermediaries are most
successful when they are able to work at the margins
between established organizations—creating social capital
with diverse individuals, learning about potential loopholes
in existing services, and brokering alignments between
clients and various potential resources. Thus, any system
that formalizes these practices (such as an automatic
recommender system) at the cost of flexibility and
individual agency may end up damaging the ability of
intermediaries to perform this unique and valuable role.

#2 Match Resources to Need

Nonprofits face significant challenges in both matching
client needs with specific programs and building
connections between organizations that distribute food and
potential food donors. Thus, not only should LBIS systems
take the brokering role of intermediaries into consideration,
they should also foster communication among nonprofits
themselves. Ideally, a system would promote access to
information about various programs and resources, provide
avenues for investigating the services that others offer, and
incorporate the ability to broadcast information to others in
the ecosystem. Currently, even when programs are
identified, nonprofits have limited ability to know about, let
alone accommodate, a fellow agency’s ability to support
new clients.

To facilitate this coordination, LBIS could allow nonprofits
to indicate their location and business hours, details about
the various programs they offer, eligibility requirements
etc. A LBIS could also support individuals seeking to
donate food resources, such as our gleaner George, by
allowing organizations to indicate their food needs and
preferences, ability to process certain types of food, and
business hours during which that are able to receive food.
Finally, such a system could also let potential donors post
that they have excess resources they are willing to donate,
even if they lack the manpower or time to deliver those
resources.

The benefits of such a system for Susan are easy to
imagine. For example, if her nonprofit's soup kitchen has
temporarily run out of food she would be unable to provide
immediate aid for a young couple who just arrived and are
in need of assistance. While still informing them about
some longer-term services, Susan could use the LBIS to
locate a nearby organization and confirm that this location
still has food for the day. In addition, Susan could provide
the couple with information about the closest organization
to the address of a family member the couple will be
staying with in the upcoming weekend.

Before exiting the LBIS, Susan could also indicate that her
organization could use some additional food and adjust the
hours listed during which they accept donations -- assuming
she is willing to stay late if it means helping feed a few
more mouths. Meanwhile, George, our gleaner, frequently
donates surplus produce to nonprofits. He could use the
LBIS to find a donation site and find several locations
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(including Susan’s nonprofit) requesting additional food
resources. With a finite amount of produce, no gleaner can
donate to them all, but he might choose Susan’s because he
is familiar with her and knows she can quickly process and
distribute fresh produce to the local neighborhood. Learning
that Susan is short on food for the day George might also
calls his wife to see if the bakery where she works might
have any extra items at the end of the day that she can
deliver on her way home from work.

While publicizing resources and need might help streamline
how food is distributed to clients, making information
public carries potential burdens and accountabilities for
organizations that should be taken into consideration.
Supply and demand is difficult to mange: advertising
resources might send too many clients to an organization
while publicizing need might result in too much food.

In addition, aligning supply and demand in any network
involves more than simply managing a rational flow of
goods and services. Publicizing an over or under abundance
of resources can carry implications for how nonprofits
understand, assess, and orient toward each other. Nonprofits
often experience cyclical patterns of surplus of and need for
food resources. However, making these patterns visible
without sufficient orienting information might expose
organizations to inaccurate and potentially damaging
assessments of effectiveness or efficiency. Any LBIS
should provide organizations (and individuals) the ability to
contextualize their needs in a point in time — denoting how
long they expect to have resources, why they are looking
for assistance, etc.

#3 Control Visibility

Beyond the needs of their clients, nonprofit organizations
have their own needs and experiences to consider. While all
the nonprofit staff we interviewed expressed a desire to
serve as many clients as possible, these interviewees also
expressed concerns about being overwhelmed with more
requests for aid than they are able to support. For example,
concerns may arise about publicly posting location and
contact information online.

[Nonprofits] don't just publish this information ...
because they're often very small they can’t handle a
bunch of inquiries or a bunch of new clients so
they 're sensitive to sharing that information.

— Vanessa, Executive Director of a Client-Centric
Food Service Nonprofit Organization

For a nonprofit, controlling visibility is a means of
communicating (or not) the availability of aid. As
Vanessa’s quote demonstrates, these nonprofits have a
limited ability to manage unexpected influxes of clients.
Because visibility of information implicitly communicates
the availability of aid, information systems should allow
organizations as much control over this information as
possible. In addition to allowing certain information to be
locally private to a particular nonprofit, finer grain controls
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would allow organizations to control the visibility of
particular services and indicate current needs.

Returning to our profiles, imagine that Susan’s nonprofit
organization has joined a cross-organizational system to be
easily visible to other organizations and potential clients.
However, they have developed a backlog of clients and the
phone has not stopped ringing. Susan has a quick strategy
meeting with her volunteer coordinator where they decide
to update the organization’s account to indicate that partner
agencies should temporarily avoid sending them new
clients until things have settled down. In addition to
passively informing other agencies to send clients
elsewhere, Susan is also able to indicate that they could use
some extra volunteer support to man the phones in order to
let Susan’s team focus on working through the client
backlog.

Controlling visibility is especially important for smaller
organizations, because these organizations could benefit the
most from new technological and informational resources
but may be the least able to control how new technologies
impact them [14]. If improperly designed, LBIS could, in
fact, intensify disparities amongst nonprofits by designing
in ways that may unintentionally preference larger
nonprofits.

#4 Document the organization’s work and impact
Nonprofit organizations typically rely on private donations
and grants to fund their operations. Often, as a condition for
such funding, nonprofits must demonstrate how they have
previously created impact in their community and the
impact of any currently granted funds.

Creating accounts of impact can be quite difficult. Funding
sources often require measurement statistics that contrast
with the nonprofit’s own methods or even their overall
mission. One common incongruence comes when donors
and funders request “unduplicated numbers” — a count of
the unique clients served by a particular donation — as a
way of measuring impact of a particular program. However,
nonprofit organizations typically take a holistic view of
clients and may use multiple programs to assist an
individual client. Here, the nonprofit prioritizes the amount
of overall aid, rather than how specific donations break
down in terms of number of unique individuals served.

For example, the director of a nonprofit organization
running multiple concurrent programs described issues with
certain types of funding requirements that do not count their
assistive programs separately.

So for us, as [a large nonprofit] we run so many
different programs, how is that fair to even judge
what we do like that? So we give a client an
emergency box of food, but they have already been
counted for the fact that they’re in another
supplemental program and that they're getting
[name of a program] and we are assisting them with
all of these other programs such as family advocacy
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or summer tutoring. You know this all costs money,
but I can’t count them. And for us, that’s difficult
because we need the funding. That’s how we
survive.

— Elizabeth, Program Director of a Low-Income
Family-Oriented Nonprofit Organization

Given that creating accounts of how nonprofits work is vital
for securing funding, these findings suggest that wherever
possible, design should track the particulars of how
assistance is delivered. This would include client-nonprofit
interactions (i.e., where individuals seeking assistance are
coming from; where they are going; the type of assistance
delivered, etc.) and how food resources are distributed (i.e.,
type of food; amount of food; location of service provider,
etc.).

Tracking such information presents a design opportunity for
collaborative LBIS to produce novel ways to represent the
work and impact of different nonprofits collectively
working to address a social need. For example, George, the
backyard gleaner, could use such a system to track the
various locations where he donates food resources. Such a
system, if used collaboratively amongst nonprofits, could
also give George the information to show where the people
that benefit from his donations geographically live.
Similarly, Susan would have an easier time accessing
demographics of people served according to the various
food-assistance programs and resources she matches them
with.

Helping nonprofits find ways to track activities and
articulate impact could enhance their ability to position
themselves to potential funders and thus increase their
chances of receiving funding. Of course, competition for
funding can be fierce. Thus, the system must be sensitive to
how information about activities can impact organizations
and not presume that the system is neutral. The system
should allow nonprofits to tailor not only how their
activities are assessed and measured by the LBIS, but also
who has access to this information. Funding pools (e.g.,
government programs, private donors, institutions, etc.) are
limited and finite resources. Unfortunately, while nonprofits
may be on the same ‘side’ in terms of addressing a broader
social need, they are often in competition for their viability.
Thus, organizations would need authority over their own
data and rationalized accounts of impact.

DISCUSSION

In this work, we are interested in designing for the ebb and
flow of location information tied to time-based services and
organizations that work together to address the hunger
needs of their local communities. In what follows, we
discuss the information complexity and density in which
LBIS must engage to productively provide a platform for
action.

There are a wide variety of players and technologies
involved in any location-based information system (LBIS),
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from the databases and positioning systems, to the data
entry technicians, and the consumers of the information. In
terms of hunger-based LBIS, additional constraints of time
(due to spoilage on the one hand and the need of the hungry
on the other) and client eligibility (in terms of both
governmental and non-governmental programs) add to the
complexity of these data. Together these constraints create
a spatial patchwork in which organizational reach and
jurisdiction, hunger patterns, public transportation, food
spoilage, and the physical location of food resources and
organizations all overlap. Each of these components
produces different spatial and temporal patterns that the
staff of support organizations and their clients must
navigate. Locations of food production and distribution
shift, as do need and the location of hunger. Meanwhile,
some assistance programs address immediate need while
others set the stage for longer-term relationships with
assistance programs.

Our work aligns with prior literature understanding the
concept of “place” as sites of cultural production [9] and
organizational collaboration [2], but we further detail what
it means to understand place in terms of LBIS for hunger-
based nonprofits. By physically moving through geographic
space, delivering food resources, and supporting clients in
person, the volunteers and staff of the nonprofit
organizations we studied create places—zones within which
they work—from their lived experiences that go beyond the
standard views of spaces as locations within an LBIS [9].

In our analysis, these places can be characterized by their
multiplicity of purpose, ephemerality of resources, and
orientation towards goals. By multiplicity of purpose, we
refer to how physical locations often function, depending
on time and need, as sites for multiple programs and
services. For example, a church may offer soup kitchen
services all day, but only offer application assistance for
governmental nutrition programs in the evening. Thus the
articulation of information about programs and services
supersedes knowledge of a specific location. Meanwhile,
LBIS meant to address hunger-based nonprofits’ needs,
must contend with the ephemerality of resources. These
resources include physical resources (such as food and
physical space) and organizational resources (such as staff,
volunteers and their program knowledge), among others.
Resources may literally have a shelf life and an
organization’s capability to address the needs of its
community is largely based on their ability to harness these
constrained ephemeral resources. Lastly, these places can
be understood based on their orientation towards goals.
Places become a space where the objectives of community
members and nonprofits can be addressed and fulfilled.
Nonprofit workers and clients physically come together in
space to transfer resources.

This incredibly complex and nuanced view of these places,
however, is not being captured by current practices or
information systems. The nonprofit organizations that serve
the local needs of the food insecure largely rely on an
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assortment of paper-based and computerized information
systems, many of which use location as their key and some
that are organized by other means requiring translation into
locally meaningful knowledge.

Although it is tempting to imagine simply translating the
information currently stored in so many different formats
into a simple digital map, the kind of spatial patchwork we
saw created and navigated on a daily basis requires a
different approach. A digital version of the current
information systems would do much to improve the scale
and resolution of the data. However, such a system would
still be unable to recognize the temporal nature of a need or
of a resource and incapable of representing the emergent
spatialities created by everyday practice.

Instead, LBIS in this context require numerous views into
and across the data, at varying levels of visibility to other
organizations or to clients. Such a system could then serve
as a platform from which to develop new understandings of
the places and spaces in the local food resource ecology. It
could also become a valued communication tool to create
connections amongst organizations, enable effective
distribution of resources, and create participatory or
political engagements with this location-based information.

CONCLUSION & FUTURE WORK

The coordination of donations and distribution of food
resources in support of those in need requires leveraging
location-based information while coordinating amongst a
variety of actors. The ability to match clients with
information, services, and food resources can be greatly
improved through the use of a LBIS. The ability to
effectively gather and distribute food resources could be
similarly improved. However, the immense constraints of
facing under-resourced organizations with shifting needs
requires that the “location” in the LBIS represent the
somewhat fragmented and patched together zones of
influence and action we saw in our fieldwork.

In particular, our research indicates that the design of LBIS
for these settings must include consideration of four major
issues. First, these systems must support the role of the
intermediary by helping these intermediaries understanding
the availability of potential resources. Second, a LBIS must
match client needs to the available resources to enable
those people tasked with matching clients to various
resources and programs to determine client need and direct
individuals to appropriate resources—whether it be
immediate food assistance or help with applying for
governmental services. Third, LBIS must allow individual
organizations to control visibility of their organization, of
the places and populations they serve, and of their
resources. In this way, the information stored in the LBIS
could make legible various pieces of information in certain
ways for certain groups and in other ways for other groups.
Finally, LBIS must support accountability practices and
allow organizations to document who is receiving services,
what programs and donations are contributing to each
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client’s assistance, and how ‘impact’ can be measured
along various dimensions.

In this work we have described the need for, and constraints
around, location-based information in support of the
alleviation of hunger. This work builds on an 18-month
qualitative study, including the creation and testing of
design considerations and a prototype LBIS. This research
indicates the need to explore the notion of “location”
alongside other constraints and issues in the design of
LBIS, leaving open additional research to create and
evaluate such a system in practice.
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