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College students are primarily concerned with the price
and convenience of the food they choose to eat.
Environmental impact is not a consideration in their
food decisions. We present a web-based solution that
simplifies meal choices and addresses the perception
that home-prepared meals are inconvenient and
expensive. The solution provides a web service that
suggests convenient recipes that use local and seasonal
ingredients tailored to the user’s location. This
promotes sustainable food purchasing habits. The
solution uses a location-aware mobile device as an
example platform. The study presents the participatory
design process that informed the development of this
solution.
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Background: College food consumers
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Every day, people make choices about what to eat.
Often the decision is based on short-term factors like
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“Even when people have a
positive attitude or intention to
make sustainable food choices,
the perceived lack of
availability and inconvenience
can prevent them from actually
making sustainable food
purchases” [14].

convenience or price, with limited consideration of the
broader impact of that choice. Making sustainable
choices means considering factors outside of these
short-term effects. It means seeking out food produced
in your area, and learning which ingredients are inseason in your area.
This process can be intimidating for college students, a
population that is learning how to support itself. As
these young adults leave their parents' kitchens and
meal plans, they learn their own cooking and food
purchasing habits. These young adults are very
comfortable using new technology. They search the
Internet to answer questions and connect with friends
using social web services. We chose to focus on this
user population because they are forming purchasing
habits they will continue to follow in the future and are
comfortable using technology and web services in their
daily lives.
The choice of one food over another can impact the
health of a person, the health of the community, and
the health of the planet [5]. Common approaches to
reducing this impact include eating less meat and
eating organic, unprocessed local foods. Studies have
found that locally produced foods can be beneficial to
the environment, since the environmental impacts of
shipping and handling are often reduced [7]. Other
studies have had differing results [10]. The purchase of
locally produced foods can strengthen local economies
by circulating money within the community. Locally
produced foods also promote food security and
accountability [11]. These are important measures for
sustainability, in light of recent E. Coli and Salmonella
scares. There are also health benefits to eating locally
produced foods. In contrast, college-age students often
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eat take-out and fast food. The consumption of these
low cost and convenience foods is associated with
obesity and diabetes [2, 3]. College students cite a lack
of time, cost, and lack of food preparatory skills as their
primary reasons for "eating out" [4, 9].
Food purchasing decisions are often based on cultural,
psychological, lifestyle, and food trend factors [1].
However, even when people have a positive attitude or
intention to make sustainable food choices, the
perceived lack of availability and inconvenience can
prevent them from actually making sustainable food
purchases [8, 14]. In a study conducted with 50 college
students and recent college graduates, researchers
found that food choices could be accurately predicted
using a simple hierarchical model [9]. Across all
participants, the most important factors in food choice
were price, sensory appeal, and convenience, with
natural content and ethical concerns ranking sixth and
ninth out of nine defined values, respectively. College
students were not weighing all the factors to make their
decision; they were going down through a hierarchy
and made a decision based on the first advantageous
factor. With so many factors impacting food choice, the
research suggests that consumers will not consciously
make sustainable food choices if it requires complex,
time-consuming decision-making. People do not use a
heuristic process to independently weigh the
environmental impacts of food choices when a clear
advantage exists in cost, convenience, taste, or
nutrition.
Consumers can make choices about where to buy their
food without requiring a complex decision for each
individual food purchase. This can simplify the process
and incorporate broad environmental and ethical goals.
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For example, local markets, like Community Supported
Agriculture groups (CSAs), are one approach to
increasing sustainability in the food system [15]. CSAs
reduce the number of miles food travels between the
farm and plate, place a value on forming a relationship
with the grower, and can actually increase the variety
in the diets of their members [12]. However, CSAs
struggle to influence sustainable consumer behavior.
They have a limited reach, require their members to
travel to the pick up locations, and plan their meals
around harvests [13].

Problem Identification
The team surveyed 13 college students and interviewed
an additional six college students. Most participants
attended Iowa State University in Ames, Iowa, USA. No
other selection criteria were used, and we believe the
participants represent a broad cross-section of the
college student demographic. Some interesting, if not
unsurprising, trends were noticed when analyzing these
results.
Several themes emerged during the user interviews
and surveys. Analysis of user interviews and surveys
showed food purchase prioritization around time and
cost with an associated reluctance to prepare food at
home. The interviews suggest this apprehension
correlates to a perception of heightened effort and
time-commitment required to prepare one's food
versus typical convenience methods. Also it appears
that the time commitment and effort required for selfpreparation are often over-estimated due to lack of
knowledge on food preparation and location of local
food merchants. Our user analysis clearly indicates that
the lifestyles of Iowa State undergraduates do not
promote sustainable food consumption habits.
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However a significant proportion of users showed a
common desire to purchase local food items and make
sustainable food choices. Our analysis show users do
favor local food over processed food if time and cost
are consistent between options. Similar to Vermeir and
Verbeke, we found that even though our users favor
local food, they do not purchase it due to the perceived
inconvenience of both locating and preparing the local
ingredients. The team believes a streamlined homecooked meal preparation process, one reducing overall
time and cost, will facilitate the emergence of more
sustainable food consumption habits in our target
population and lead to lifelong attitudes towards
sustainable eating.

Envisioned Solution
Based on user interviews and surveys, our users need a
tool to make cooking at home more convenient by
providing them appropriate information on how to
acquire and prepare local food. This same tool could
also make suggestions for recipes that used ingredients
that are in-season and in close proximity to the user.
We propose a web service that provides a foundation
for a multitude of applications. This foundation would
integrate grocery store location and inventory data with
an online database of recipes. Applications would
leverage this service to provide a variety of solutions
for optimizing local food purchasing and preparation.
The service would need information about when
produce is in season for local areas, and the location
where other ingredients are produced. Local agricultural
extension agencies and websites publish data about
harvest seasons and locations of producers [6]. This
data would provide a starting point for the service.
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Local producers could then enter specific information
about what they have available. We also spoke
informally to experts familiar with the operation of food
markets and Point-of-Sale systems. The people we
spoke to were receptive to providing information about
the products they carried, but pointed out that there
were no existing solutions.

Selected screens from the lowfidelity first prototype

To explore the feasibility of the web service, we present
one application that uses the iPhone platform. The
application uses location-aware features to make local
food preparation more convenient. The application
provides suggestion of local or in-season recipes with
local directions and shopping lists. This application
addresses the three problems listed by our users for
food preparation. First, it provides comprehensive
knowledge of more sustainable alternatives for their
food preferences. Second, it integrates all required
information to prepare food into one point of access,
thus reducing cognitive workload on the user. This
along with the first feature will reduce the overall time
and effort perception of food preparation difficultly
indicated in our user analysis. Third, it provides
location-relevant recipe suggestions allowing the user
to acquire and prepare food with greater efficiency. We
believe that this application will simplify food choices to
allow for the integration of environmental impact
criteria. This tool will also promote home food
preparation and educate consumers of how inexpensive
and easy it can be to cook at home with local,
sustainable ingredients.

Design Process
To develop an interface for the iPhone application, we
used an iterative model of development. In these
iterations, we asked users to evaluate a new prototype
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using three tasks: gathering recipes, finding local
ingredients, and obtaining directions to those
ingredients. Four male and four female undergraduate
and graduate students evaluated our prototypes. Most
students attended Iowa State University and none were
iPhone users.
1) Concept creation
Based on users’ need for concise information, we
created a low fidelity paper prototype to help the user
find a convenient recipe and locate ingredients on their
way home. The prototype prompted the user for the
type of food, and their location and destination. It then
returned a list of recipes that used local or seasonal
ingredients. The user could then browse the ingredients
and preparation instructions for the recipe and obtain
directions to the suppliers of those ingredients on the
way home.
2) Paper prototype testing
Three users evaluated the prototype by walking
through the three tasks mentioned above. Several
obvious and unanimous issues emerged after only three
users evaluated the prototype. The users' cognitive
model of the application was inconsistent with the
operation of the application. The largest source of
confusion with the prototype was that users expected
that after entering the type of food they were looking
for on the first screen, the next screen would use that
information. Instead, the prototype prompted the user
for their location and destination. "I'm looking for
tacos, this is [used] for directions" one user said. After
users completed the tasks, they were receptive to the
purpose of the application. However, due to the
magnitude of the issues the users reported, we decided
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to proceed to the next iteration before asking for any
further evaluations.
3) Concept modification
The second prototype addressed the user confusion in
the first prototype while still meeting the users
requirements. The location-aware device pre-fills the
location of the user before prompting the user for the
type of food they were looking for. The user would still
be able to change their origin or add a destination if the
guess was incorrect or imprecise. It also separated the
shopping list from the recipe browsing, allowing a user
to add multiple recipes before getting directions to the
suppliers of the ingredients or using the application as
an interactive shopping list.

Selected screens from the highfidelity second prototype

4) Paper Prototype testing
Five users evaluated the second prototype based on
tasks that asked them to locate recipes using nearby
ingredients. The most significant issue with this
prototype was that users wanted to know which specific
local or seasonal ingredients that a recipe used. "It's a
friendly reminder that I'm doing the right thing," one
user said. Users also liked the shopping list that
collected ingredients that they needed to purchase to
make the recipes, but found several issues with its
presentation. Users expected the list would summarize
the ingredients required for multiple recipes, although
they also wanted to preserve the list of ingredients by
recipe. Some users expected the list to show an
accurate total cost based on purchasing full containers
of ingredients. Users reported that they would find this
application useful, and related their own scenarios
about when they would use the application.
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5) High-fidelity iPhone prototype testing
User feedback guided further modifications to a highfidelity prototype. It will clarify which local or seasonal
ingredients lead to a recipe's suggestion, and provide a
summary list at the top of the shopping list. Another
round of user evaluation will assess this prototype. The
results will lead to a final design and inform the general
requirements of the proposed web service.

Future Work
Our solution presented the development of an interface
for the iPhone platform. Further studies will be required
to modify the application for use with the different
screen sizes and different input mechanisms of other
platforms. Also some of the conventions presented in
this prototype are typical on the iPhone, and may not
be portable to other platforms.
The potential sources of information for the service also
require further research. We identified publicly available
sources that provide a minimum level of information for
the service. Additional interviews with local food
markets and producers would identify how those
stakeholders could participate in the service to provide
more detailed information about their products. Their
active participation in the service would lead to more
accurate recommendations for the users.

Conclusion
We followed a user-centered design process and,
because of that, we are confident that the use of the
application will promote sustainable food purchasing
habits. The team believes that the application will
increase the convenience of sustainable consumption,
and give people the opportunity to choose sustainable
ingredients by preparing more of their own local food.
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This represents a first step towards encouraging the
development of sustainable attitudes and habits.

Ames (Iowa), 2001.
http://www.leopold.iastate.edu/pubs/staff/ppp/food_mi
l.pdf.
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