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1. Introduction 
Imagine that you are going to the grocery store to get something for dinner. At the store you 

walk by the dairy products, and put a carton of milk in your cart, believing that you’ve run out. 

You get home, use some of the new milk in your mashed potatoes, and put the rest in the fridge. 

What you didn’t remember at the store, was that you had an almost full carton of milk in the 

back of the fridge. This one is now expired, and you have to discard it, thereby wasting a whole 

liter of milk. Grocery shopping and food preparation are necessary activities for most people, and 

we believe that, by using the app discussed in the following report, users will use less, spend 

less, and waste less.  

1.1 Idea 

Our idea is to make an application which can scan and create an overview over the comestibles 

that the user has at his or her disposal. The application will also be able to generate recipe 

suggestion based on the ingredients the user currently has in his or her kitchen, in order to 

prevent unnecessary organic waste. We believe that using what you already have at your 

disposal, rather than buying new food, will be both environmentally and economically beneficial, 

which is why we have chosen students as our primary user group. 

1.2 Goals 

Organic waste is a huge and global problem. While a billion people are starving worldwide, it is 

estimated that approximately one third of all the food that is produced is discarded (Larssen, L. I. 

& Eide, S., 2013). Numbers from earlier this year indicate that each Norwegian annually discards 

more than 46 kilograms of unnecessary organic waste, totaling to an amount of 350.000 tonnes 

worth 18 billion NOK (Ekeren, 2015). This is not only a colossal waste of resources, but the 

excessive amount of organic waste that causes a huge impact on the environment. 

Our main goal is to design an app that will encourage its users to produce less organic 

waste. Our vision is to make a contribution to better the environment, by utilizing sustainable 

technology in order to improve Norwegian food habits. We hope that by designing an app that 

creates an overview of what you already have bought, and gives you suggestions based on this, 

we can encourage users to utilize more of what they have rather than continuously buying new 

food items.  

1.3 Research question 

Similar apps to the one we envision do exist for Apple and Android in other countries, but no 

such app is available on the Norwegian market, with Norwegian products and bar codes, nor do 

any of the existing applications include both of the core functionalities of the app we envision: to 

scan and to generate recipes based on what you have already have. 

Our research question deals with how we can make an app that encourages sustainability 

and is both easy and desirable to use. Our app will only be functional and effective if used 

regularly, and therefore it is important for us to do research on what we, as designers, can do in 

order to create an app that the users can integrate into their daily lives without it requiring too 

much attention, focus, or work. The app should be used when the user purchases food products 

and when it gets thrown away, so we need to do additional research in order to find out how we, 

through the design of the app, can encourage continuous use. 
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2. Theory  
In order to gain a better understanding of the problem area, we have done extensive research so 

that we can better appreciate the possibilities and limitations of mobile technologies and the 

development of such. We have looked into relevant topics within the broader field of mobile 

technology development, including persuasive technology, sustainability through design, and 

context of use, amongst others. This section of the paper discusses the theory that our paper is 

grounded in.  

2.1 Research focus 

In “Mapping the landscape of sustainable HCI”, the authors discuss the various axes of 

difference identified in their review of existing literature in the field of sustainable 

HCI.  (DiSalvo, Sengers & Brynjardóttir, 2010, p.1978-1980). An axis of difference can be 

described as a spectrum with two opposite ends, in which research on sustainable HCI falls 

somewhere between the two extremes presented in the article. DiSalvo et. al. presents the several 

axes of difference, though we do not consider all of these relevant to our project. The ones we do 

consider relevant are whether the research focus is on improving vs. fundamentally changing 

lifestyles, the individual consumer vs. other users, groups or scales, and technology as an 

adequate solution vs. inadequate solution (DiSalvo et. al., 2010, p. 1979). We want to take the 

former of all of these approaches, by developing a technology that will support the individual 

consumer in his or her daily activity, albeit making these activities more sustainable. A fourth 

axis of difference identified by DiSalvo et. al. concerns whether designers and developers within 

sustainable HCI view the users as the problem or are looking to solve the users' problems (2010, 

p. 1979). In this case, we are torn, because we look at the users as a significant contribution to 

the problem, but at the same time we acknowledge that the users are a problem because of 

unsolved problems (i.e. unintentional overconsumption) in their own lives.  

 By identifying which ends of the various axes we want our research efforts to be most in 

line with, we have been able to focus our thoughts and ideas throughout the design process, and 

in this way this article has helped guide our research efforts.  

2.2 Persuasive technology  

In their review of the field of sustainable HCI, DiSalvo et. al state that persuasive technology 

comprised about 45% of the reviewed corpus (2010, p. 1977), which implies that this is the most 

researched topic within this field. B.J. Fogg, who is an expert in this field, describes persuasive 

technology as computers triggering certain social responses in humans, and that “at times people 

do respond to computers as though they were living beings” (Fogg, 2002, p. 89), meaning that it 

can change people’s thoughts and behaviors in predictable ways. In one of his other papers, “A 

Behavior Model for Persuasive Design” (2009), Fogg presents the Fogg Behavior Model (FBM) 

which states that behavior is a product of three main factors: motivation, ability, and triggers (p. 

1).  

The factor of motivation, according to Fogg, consists of three core motivators with two 

sides each: pleasure/pain, hope/fear, and social acceptance/rejection (p. 4). By utilizing these 

basic motivators, it is possible to persuade a user to behave in certain ways in order to either gain 

positive feelings or avoid negative ones. The ability factor is closely related to the simplicity of 

the design, as most people are resistant to learn new things. Fogg lists a number of factors that 
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designers should take into account when designing for simplicity (p. 5-6), such as time, money, 

physical effort, brain cycles, and social deviance (p. 6).  The motivational factor and ability 

factor rely on each other. A person being highly motivated doesn't need it to be easy, and if 

something is very easy you don’t need to be as motivated. According to Fogg, a behavior won’t 

occur without the third factor, a trigger. Triggers reminds you to perform a certain action at a 

certain time. A well placed trigger is used when motivation and ability is high. If a trigger is fired 

when motivation and ability is low a trigger will feel distracting and annoying (p. 3). 

2.3 Sustainability through design  

In “Environmental Sustainability and Interaction”, Mankoff et. al presents the concept of 

sustainability through design, or how designers can support sustainable lifestyles and decision-

making through technology (2007, p. 2123). The paper provides examples of sustainability 

through design on both the individual (making individual consumers aware of their 

environmental impact), group (designing systems that support deliberation and decision-making 

about environmental issues), and societal levels (technologies that support cultural change to 

make the population more ecologically aware). This is good to have in mind when undertaking 

projects such as this, as what we want to do is to build a design that encourages sustainability.  

2.4 Janus faced technology 

The expression “Janus-face” origins from the Roman god of doorways, Janus, who had one head 

with two faces facing the opposite ways (Dictionary.com, 2015). M. Arnold states in his article 

that “...technologies perform in Janus faced ways; that is, in ways that are ironic, perverse and 

paradoxical...”. An example of this is how heroin was used to cure morphine addiction, but at the 

same time this led to a new addiction to heroin. When connecting this to mobile technology, or 

as in Arnold’s article, to mobile phones, a good example he mentions is about being close, yet 

distant. By this he means that a person can be on one side of the world, but still be able to see his 

or her family on the other side, thanks to the mobile phone and its technology. In other words, 

this new technology led in two different directions at once, kind of like the Roman Janus. 

2.5 The mobile context 

The ISO9241-210 standard defines use context as “users, tasks, equipment (hardware, software 

and materials), and the physical and social environments in which a product is used” (2010), but 

as Tamminen, Oulasvirta, Toiskallio, and Kankainen points out, what actually constitutes context 

is widely debated, as many researchers consider the proposed definitions too vague or general to 

be of much use (2004, p. 135). 

In an attempt to make an improved definition of “context”, Aagre (2001) proposed the 

existence of three levels of context: architecture, practices, and institutions. In Aagre’s definition, 

architecture refers to the physical built environment, practices encompass the routines connected 

to a specific place, and institutions are structures of relationships and rules between people (p. 

181). As Aagre discusses further, it can be a challenge to define what context means when a 

mobile phone lets you interact with other devices in other places. The practices change, and so 

does the institutions. At the same time, the different physical places of your mobile phone is 

often changed, due to the fact that we carry it with us.  

Based on a survey of how mobile research was done in the early 2000s, Kjeldskov and 

Paay state that when the field was fresh, little weight was placed upon trying to understand the 
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mobility phenomenon in and of itself, which led to the assumption that context was of little 

importance for technology under development (2012, p. 69-70). A new survey, conducted by the 

authors seven years after the first one, concluded that the research within the field of mobile HCI 

had evolved and that nowadays significantly more weight is placed upon the importance of 

understanding the mobile context. Although, they also recognized that a significant disconnect 

between research aimed at engineering and research aimed at understanding, still existed back in 

2009 (p. 73).  

3. Methods 
The longitudinal review of research articles conducted by Kjeldskov and Paay claims that the 

field of mobile HCI has changed significantly over the past decade and is steadily becoming 

more multi-methodological, combining methods from different disciplines rather than relying on 

methods borrowed from engineering and laboratory experiments (2012, p. 69). Drawing from 

our shared background from interaction design and usability, and based on the steadily 

increasing multimethodology within mobile development, we decided that the best approach, in 

order to explore the users’ needs and requirements, was to triangulate various techniques. 

 We have chosen to do a mix of both user-centered and participatory design, as we believe 

that our users are “experts” when it comes to how an app should be designed and function in 

order to encourage use. This will also contribute to us coming closer to answering our research 

question concerning what we can do in order to make the application both desirable and easy to 

use for members of our target group. Though having a purely participatory design method would 

probably be the most beneficial approach with regards to answering the research question, we 

were not being able to involve the users through every decision and step of the design process 

due to time constraints. 

3.1 Brainstorming 

Early in our design process we had a brainstorming session in which several concepts and ideas 

were discussed. These thoughts and design ideas were written on a whiteboard and were 

eliminated by writing down and discussing the pros and cons for each of them. Finally, we had a 

vote, in which the concept of the app discussed in this paper emerged as the clear winner.   

After the main idea had been established, we engaged in a second brainstorming session 

in which potential functionalities for the application were suggested and debated, and we 

eventually agreed on the core functionalities. 

3.2 Questionnaire 

After we determined the main idea behind the app, we created and distributed an online 

questionnaire through social media. The explicit goal of the questionnaire was to gather more 

information regarding students’ behavior and habits when it comes to food, organic waste, 

grocery shopping, and recycling.  
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3.3 Workshop 

After the brainstorming sessions and an analysis of the responses to our questionnaire, we 

decided we would involve users in the next step of the design process. We chose to do this by 

conducting a formative user study in the form of a workshop, borrowing elements from 

workshopping, prototyping, and storyboarding, and adapting these techniques to our needs in 

order to explore the participants’ requirements.  

We managed to gather eight students and began the workshop by telling them nothing but 

the main idea behind the app: to make an app that would be able to utilize scanning technology 

in order to keep track of your groceries and generate recipes based on your current inventory. We 

chose to only explain the vague concept of the app to the participants, and not mention any of the 

added functionalities we had discussed during our second brainstorming session, because we 

wanted to explore what members of our target group considered most important in such an app 

without undue input or influence from us. 

After a brief round of introductions, we paired the participants into four groups of two people 

each, and asked them to discuss and come up with some possible functions for our application. 

The paired participants first wrote down the functions on paper, and once the discussions died 

down we asked the groups to write the functionalities they had come up with on the whiteboard. 

We also asked each of the pairs to present their ideas for both us and the other participants, as 

well as to elaborate on their ideas and discuss with us how they envisioned that each of the 

functions they had come up with would work in practice.  

Afterwards we gave each of the participants five post-it notes, and asked them to write 

down the five functionalities which they considered the most essential for the app and then rank 

them in prioritized order. 

 

 
Figure 1: Participants rating functions 
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In the second stage of the workshop, the participants received some cut-outs of cellphones, some 

clipart of various icons, glue, and pens, and were asked to design one or more of their favorite 

functions. Afterwards they explained these paper prototypes to us. Through their explanations 

and enactments of the prototypes they created, we gained a greater understanding of the needs of 

our focus group. 

 

 
Figure 2: Design stage of workshop 

3.4 Prototyping without users 

After conducting the workshop and analyzing the results of it, we held a meeting in which each 

of us designed four different paper-based low-fidelity prototypes. We decided ahead of time 

which of the functionalities we should design, based on the top-rated functionalities in the 

workshop, and then we spent a few hours individually drawing how each of us believed these 

functionalities should be implemented. Afterwards each of us presented our ideas to the other 

group members, explaining the design decisions and workflow, followed by discussions and 

comparison of ideas.   

The next step was to make one prototype final low-fidelity prototype which we all agreed 

upon. This would then become the basis for our high-fidelity prototype. This process was more 

time-consuming than we first anticipated, but it generated a lot of useful discussions and 

prompted further research in order for us to better understand design and design choices in 

mobile application.  
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Figure 3: Prototyping without users 

In order reach an agreement regarding the workflow and design, we used one of the whiteboards 

at school, because we had anticipated that we would have to erase and redraw a lot. We looked 

for similarities in the individually designed paper-prototypes and drew suggestion screens which 

we discussed and changed according to what we agreed about. This stage of the prototyping 

activity led to much debate regarding what would be the best workflow for the app, and 

reflection on how the app could be made more efficient by pushing as much functionality as 

possible into as few screens as possible.  

 After spending hours working out a general workflow that all the group members were 

pleased with, the next stage was to actually create a prototype based on the agreed workflow. In 

order accomplish this, we chose to use Photoshop, which led to a new round of discussions 

regarding the design details.  

4. Results and analysis 

4.1 Questionnaire 

We had 68 respondents to our questionnaire. Although we expected a certain amount of self-

serving bias, the raw results of the questionnaire confirmed what we already suspected, such as 

the fact that a lot of the respondents throw away expired food items and do not recycle organic 

waste. 42.6% of the participants claimed to have a complete mental overview of everything they 

currently had stored in their kitchen, and although we expected this number to be higher, it still 

leaves 57.4% admitting to not knowing the full extent of comestibles in their homes. We also 

asked the respondents if they sometimes buy food they didn’t realize they already had at home, 

and 80,9% answered affirmatively.  
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Figure 4: Pie diagram of responses to questionnaire 

Another aspect we wanted to gather knowledge about was how often the participants buy food. 

As stated in figure 3 83,8 % of the people answered that the do buy food each day or several 

times a week. This may suggest that people use unnecessary time buying groceries. We don’t 

know the reason why such a high number of our participants go to the store as often as they do, 

but a possible answer to this question is that they don’t have an overview for what they need in 

order to make a dish or don’t know what they can make from the ingredients they already have. 

Another question posed to the participants related to which kinds of food they threw 

away, and the results showed that 72.1% of the respondents answered that they throw away 

expired food, making food waste the largest category. 

 
Figure 5: Bar chart of responses to questionnaire 

These results suggest to us that there is a correlation between organic waste and food that 

is not used before it expires, potentially because people don’t always realize what they already 

have at home. Based on these result, we believe that there is an actual need for the app we 

envision, as it will both give the users an overview of what they already have, as well as make 

suggestions for how they may use the comestibles before they expire.  
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We also asked the participants where they are planning their meals. This question was in 

particular interesting later in the project to map out the context they find themselves in when 

actually using the app. Most of them are either at home (58.2%), in the store (41.8%), on the 

move (37.3) or at school/work (44.8%). This gives us four different contexts to work with while 

prototyping the app. 

 

 
Figure 6: Bar chart of responses from questionnaire 

4.2 Workshop 

We kept the low-fidelity prototypes that the participants had designed during the second stage of 

the workshop, the post-it notes in the participants’ prioritized orders, and the paper on which 

they wrote down the functionalities they came up with during the paired discussions. We used 

this information to discuss and decide which functionalities should be implemented in our app, 

and which were of lesser importance and could be implemented at a later date if time would 

allow it. 

4.2.1 First part 

 
Figure 7: Pie chart of functions from workshop 
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The diagram above is based on the analysis of the aforementioned post-it notes, and is a visual 

representation of how the participants rated them according to importance. Many of the 

participants included the same functions in their priority list. By giving each function on the list a 

score, where the first on each list got five points, while the last on each list got one point, we 

were able to analyze the participants’ priorities.  

The analysis of the first part of the workshop left us with a total of ten different functions, 

ranked after importance. Based on the results we divided the functions into four categories. 

Three of the categories were directly related to the main ideas behind the app, recipes, 

ingredients and registering food. The final category related to the social aspect, which we had not 

really considered before the workshop. Most of the functions were related to recipes, with 

information such as duration, difficulty and nutritional values. Many of the participants also 

included allergy filtration as an important function, which may indicate that the participants 

wanted a way to filtrate different kinds of recipes, like vegetarian, breakfast, lunch or recipes 

without allergens.  

 
Figure 8: Functions divided into categories 

One of the social functions proposed by the workshop participants was a “dinner event” function, 

in which the users would be able to invite friends to dinner events and the invitees could bring 

food items the host lacked. The idea behind this functionality was to both save money by sharing 

the dinner costs, and to use existing food items without having to buy new ones. In addition, 

many of the participants found it clever to include an option for the users to swap food with each 

other.  The idea was that, when the users had food they either didn’t like or food about to expire, 

they could easily exchange food with each other. This would also contribute to reducing food 

waste, which is one of the main missions of the app.  

However, the most popular function on the lists, was a push notification for when food is 

about to expire. By including such a functionality, the users would always get a reminder, and 

would be able to use the food items before expiration. Another function, though outside the 

categories, was the Tinder swipe function. This was considered more of a design idea than an 

actual function. The idea was, when deleting or rating food, this should be done by swiping. This 

function was inspired by how you like or dislike a person on the popular dating app Tinder.  
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4.2.2 Design session 

The following illustrates and describes some of the prototypes that were created by the 

participants individually during the workshop. 

 
Figure 9: Prototype made by participants from workshop 

The first screen of this prototype shows a list of the ingredients that the user has in his or her 

inventory, and each of the ingredients has an icon that denotes how close it is to its expiration 

date. In order to make the app social and fun, this user included an “Exchange with a friend”-

function, by which you would be able to trade food you don’t want or won’t be able to use by the 

expiration date, in exchange for other food items. The third screen shows a suggestion for how 

we could divide the different kinds of recipes, and the final screen is a suggestion on how a 

recipe page could look like. The recipe screen also includes a “Find a match”-button, that, when 

the button is pressed, will find a person amongst the user's friend that has ingredients you lack.  

 

 
Figure 10: Prototype made by participants from workshop 
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The prototype above shows a suggestion for the workflow for the “dinner event”-function that 

was proposed by the participants of the workshop. The user first browses and then selects the 

recipe he wants to make, followed by an overview of the ingredients he or she lacks in order to 

make the dish. The user is able to choose which of his or her friends he or she wants to invite, 

and what each of them needs to bring for the party, before sending an invitation to the event via 

Facebook. 

 
Figure 11: Prototype made by participants from workshop 

The first screen in this prototype shows a list over all the recipes the user can make based on the 

ingredients the he or she currently has. The recipe list also includes some information about the 

recipe, such as time and difficulty. This participant also found it important for the user to be able 

to get nutritional information about the dish, so this is included in the second screen. The third 

frame illustrates another design proposal for the aforementioned “dinner event”-function, and the 

last frame shows how the user can add products manually if the product doesn't have a barcode 

(as is the case with most fruits and vegetables). 

4.3 Prototyping without users 

Each of us started prototyping four different low-fidelity sketches of workflows and rough 

layouts, based on suggestions from our participants from the workshop. Afterwards we tried to 

bring all the sketches together to make one final low fidelity prototype.  

 One of the things we wanted in this prototype was to reduce the required interactions the 

user has to make. According to Nielsen and Budiu, interaction costs refers to number of atomic 

actions, such as clicking, scrolling or switching attention to new windows (2013, p. 80). Looking 

at our design we chose integrate menu options and filtering in pop-ups and slide-down, instead of 

having separate pages. 

 Another focus we had in mind was to reduce the unnecessary fillers on the site, 

displaying only what’s important for the user. As Nielsen and Budiu (2013) examine, mobile 

technology users often find themselves in a very rushed environment, using apps and websites to 

quickly find the information they are searching for, right away. They also found out that this can 

go both ways. Sometimes people use their mobile phones to relax and purposely waste time, 
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often when they are at home or having a break at school or work. As mentioned earlier we asked 

users what contexts they find themselves in when planning meals, which is when we partly want 

them to use our app. They answered that planning meals was often done on the move or in a 

hurry, at school, work or at home, which often indicates a more relaxed context. So, our users 

can find themselves both wanting a lot of information, and sometimes only what’s important. 

This presents us with two different use contexts. According to Nielsen and Budiu, the solution to 

this would be to defer secondary information. We have managed this by providing an “All 

recipes” button, which lets the users see all available recipes. 

Another design choice we made regarding the use context, was making it possible for the 

user to save their favorite recipes for future use. Imagine a student using our app at school, and 

finds a recipe he or she wants to use when coming home. The recipe can easily be stored for later 

use. This will also reduce the interaction cost exceptionally, whereas he or she can suddenly 

access everything from the home page. Another part of the app we briefly discussed was the 

possibility of adding a shopping list function. Here you would be able to not only type in what 

you needed, but you would also be able to add things directly from a recipe if there was 

something that lacked.  

In our second prototyping session we focused more on details in the design. We used a 

phone mockup in Photoshop to see what screen size we had to work with, and added text and 

pictures. We decided that the function for storing recipes should be represented to the user as a 

“like” or “heart”- This was based on “like-buttons” we often find in other apps, such as 

Instagram and weHeartIt. Each of the stored recipes would then be found at the front page of the 

app, easily accessible, to reduce work needed when being in the store, as well as when coming 

home to use the recipe. 

The main goal of our app is to improve the environment, and given that green is the color 

most often associated with the environment and ecological solutions, we chose to use green as 

the main color of our app. Green is also a gender-neutral color that is among the top four favorite 

colors of both men and women (Cao, 2015). According to a study conducted by Sokolova and 

Fernándes-Caballero green is also the color that attains the highest number of positive emotions 

(2015). We used the color scheme generator “Paletton” in order to find a color scheme with a 

pleasant shade of green as the primary color, and colors that corresponded well with this as our 

secondary colors.  Our discussions about the design eventually led us to Google’s guidelines for 

material design (2015), where we found recommendations for design in app creation, which we 

used to make informed choices regarding the app’s look and feel. 

 
Figure 12: Prototype made by group members 
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5. Prototypes and technology 

5.1 High fidelity prototype 

The next phase of our project would be to create an interactive high-fidelity prototype. We plan 

on using an online prototyping tool because it’s a quick and easy way to create a clickable 

prototype, as well as pinpoint both design choices and overall workflow.  

When this prototype is finished, we will start developing the core functionalities of the 

app. The core functionalities include, as mentioned earlier, scanning food items and generate 

recipes based on the scanned items. 

5.2 Usability testing 

Once we have a semi-functional high-fidelity prototype, we would like to conduct usability 

testing with users from the target group. The testing will determine whether further changes need 

to be made, and in that case what should be changed in order to improve the app. The findings 

from the prototypes must be implemented and retested before we go any deeper into the 

technical part.  

5.3 Platform/operating system 

The Android operating system is by far the largest in the world (Bie, 2015) in terms of 

distribution. We are therefore planning, in first instance, on developing the application for this 

operating system. In order to this we will use the developing tool Android studio. Once we have 

a fully functioning application, we are planning to develop a version for IOS.  

5.4 Scanning 

ZXing is an open source library for barcode scanning that can be implemented into Android 

applications. According to Gao, J. Z., Prakash, L. & Jagatesan, R. (2007, p.1), as more mobile digital 

cameras are being integrated on mobile devices, using barcodes to identify products is becoming 

an effective way to reduce the mobile inputs from the users. In this way user experience can be 

improved and can also contribute to a more universal design. As the front camera on 

smartphones are becoming better, with higher resolution and with more pixels, we are also 

planning to test if it is possible to use the front camera when scanning products. We envision that 

the smartphone will be placed on the table while the user hovers the product over the camera in 

order to scan it. We wish explore if this can contribute to a better user experience.  

5.5 Database and REST development 

If we find the time to work with this project after the course is completed, we will start to 

develop a beta app. When we go from a testing prototype to a beta test, we need to make an 

actual database. The database will have to contain multiple tables for several aspects of the app. 

One table need to contain information about the barcode so it can pair the information up with 

the name of an ingredient. The other tables will contain information about ingredients, nutritional 

values, the recipe and other information that will be displayed.  
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 This database needs to be accessed and displayed by an app which we will as mentioned 

develop in Android studio with the use of the Spring and REST frameworks.  

 
Figure 13: Illustration of the different templates 

 Using REST allows a modular way of programming where we make different templates 

which are handling the different parts of the app. The recipes are either displaying all the recipes 

or one recipe, as shown in the picture. The final result will be a bit more complex with filtering 

and a “show all” option, but this is how we will start developing, and the same goes for 

ingredients.  

5.6 Universal design 

Our target group are students, and the majority of students nowadays have a relatively good 

technological understanding. Still we want our app will be user-friendly and easy to use for a 

broader range of user. We have focused on making our app as intuitive and understandable as 

possible. The design will communicate necessary information to the user in an efficient manner. 

We have tried to design so that the app will be easy to understand, regardless of the user's level 

of experience, knowledge, or concentration capacity. In order to assure that our prototype is 

optimal in this regard, we will need to test it with actual users from both our user group and 

people outside of it, in order to gain ideas, perspectives and thoughts for improvement.  

Still there are some prerequisites the user need to have in order to be able to use the 

application. These necessities include having a smartphone, being able to read, and being able to 

touch the screen in order to interact with the application. It is a challenge to design for all kinds 

of users with different mental or physical disabilities. In a later stage of development, it will be 

possible to add, for instance, a speaker function or customizable font size to better support weak-

sighted users. However, this is something we have not been able to implement this semester, due 

to the time constraints.  

6. Discussion 
As mentioned in the introductory chapter of this report, our main research question deals with 

how we can make an app that encourages sustainability while still being both easy and desirable 

to use. We also wished to look into how a user can integrate the app into his or her daily life 

without it demanding too much focus, time, and attention, as well as how to encourage 

continuous use. We feel like we have partly been able to get answers to our research questions, 

through reading relevant parts of the curriculum, working with users from the target group, and 

fruitful discussions amongst ourselves about design and development. We would undoubtedly 

have been able to move closer to more succinct answers to the research questions if we had been 
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able to actually develop a high fidelity prototype for testing with users, but sadly we did not 

manage to do this due to the time constraints. The research questions can be broken into several 

key elements, which are outlined and discussed in the following sections. 

6.1 Encourage sustainability 

One of the most important terms from our research questions is the one regarding how to 

encourage sustainability. We learned, through the results of our questionnaire, that the kind of 

waste that the participants recycled the least, was organic waste. Our questionnaire by itself may 

of course not be representative for all students, but given the fact that organic waste is a problem 

in Norway, the responses to our questionnaire certainly indicate that students are part of the 

problem. This substantiates the need for something to encourage sustainability, which we believe 

our app can contribute to. 

During the design process we encountered many different dilemmas and design 

decisions. For example, one of the ideas we had for the app was to implement a shopping list 

function, in which you could add ingredients you lack for a recipe, directly into a shopping list. 

Our idea was that this would help the user plan meals and general grocery shopping. However, 

upon reading and reflecting upon Arnold’s article “The phenomenology of technology: the 

“Janus-faces” of mobile phones”, we realized that the implementation of various technologies 

may have the opposite of the desired result. The main idea of the app is to try to encourage users 

to behave more sustainably, but with the implementation of the shopping list function, we could 

risk that the user will spend more than he would without the list. The user might be inspired to 

try out new and different recipes, and forget to use everything he has bought, and in this way the 

app will have the opposite effect of what we intended. This also would mean that the user would 

spend more than he or she normally would, which probably would not be the ultimate solution 

for students, which is our target group. This is one example of the Janus-face paradox; one 

function, pulling in two opposite directions at once. In the end, we agreed that we would not 

implement the shopping list-function, due to the risks involved, but we learned a lesson on how 

design decisions might have unforeseen consequences. 

Persuasive technology, as described earlier in this report, is about designing technology 

that triggers certain reactions in people, thereby “persuading” them to act in certain ways. In 

order to make our app “persuade” its users into new and better habits, we have relied heavily on 

the Fogg Behavior Model (Fogg, 2009). According to Fogg’s model, motivation, ability, and 

triggers are factors that play a vital role when it comes to designing technology that can persuade 

its users into behaving certain ways. In the case of the two latter factors, there are different trade-

offs, for instance: if an app is easy to to use, you don’t need to be as motivated in order to use it. 

One motivational factor for using our app is based on the core motivator of the FBM 

model that deals with social acceptance/rejection. Basically, people are hardwired to seek social 

acceptance and to avoid rejection. With a growing awareness of environmental threats, it is more 

socially acceptable to behave in a sustainable way, for instance littering is widely frowned upon 

while recycling is encouraged. In this way, being associated with using technology that is 

environmentally friendly can be a strong motivator. The workshop participants believed that 

some of the functions they proposed, such as the “dinner event”-function described earlier in the 

report, would be a motivational factor for the users of the app as it would enable them to interact 

with each other. In this case, a user whose friends have started using the app might feel “left out” 

unless he starts using it as well, and might feel persuaded to use it although he cares little about 

the environment. 
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Other motivating factors can be a person’s heartfelt wish to improve current 

environmental problems, have an overview of his groceries, get helpful tips on how to use said 

groceries, or a number of other things. What motivates people to use specific technology is a 

highly subjective matter, and as such, an absolute answer will be impossible to find. 

6.2 Easy 

Another part of our research questions deals with how an app can be made as simple as possible. 

This is also an unspoken part of the question related to how the app can be integrated into the 

users’ daily lives without demanding too much focus, time, or attention from its users. It’s not 

certain that the motivating factors described in the last section will be strong enough motivators 

for people to change, and so we need to consider the second factor of the FBM: ability. Since we 

can’t know how motivated each individual user is to use our app, we have tried to make the app 

as easy to use as possible. Our attempts to achieve this are detailed and discussed in this section. 

 Simplicity, or what constitutes a “simple application”, is, much like motivation, highly 

individual and subjective, and will depend upon, amongst other factors, the user’s technological 

competencies and exposure to similar apps. Fogg describes brain cycles as one of the elements of 

simplicity, in which he means that if a person doesn’t have to think too much about the activity 

he or she performs, it will increase his or her ability to perform it.  Since our user group was 

students, we expected them to have a relatively high level of technical competence as compared 

to other user groups, for instance elderly people. Nevertheless, we tried to make the design 

intuitive and the workflow as simple as possible, in order to make up for potentially lacking 

motivators on the part of the user. 

 During the design process we have done a number of things to ensure that the design is as 

simple as possible, and describing everything would be a tedious endeavor. Therefore, we will 

list a few examples of decisions we have made during the design process in order to ensure 

simplicity. 

 As people generally are lazy and resistant to learning new things (Fogg, 2009, p. 5), we 

have tried to mimic other apps when it comes to where we should place various common 

functionalities, such as the search bar and the home-button. With the addition of push-

notifications, it won’t even be necessary to open the app in order to find out whether or not food 

is about to expire. This simplifies the process of keeping up to date on what needs to be used 

quickly. Another way in which we have tried to simplify the app is by automatically listing all 

the recipes for which the user already has all ingredients first, rather than requiring him to scroll 

through a long list of recipes. This reduces the numbers of interactions needed, which makes the 

user feel that the site is much easier to use (Nielsen and Budiu, 2013, p.80). Though it is still 

important not to overwhelm the user, making it annoying. 

By adding a scanning option, we believe that this will make it easier to register food. As 

mentioned in section 9.4, using barcodes to identify products is becoming an effective way to 

reduce the mobile inputs from the users. One issue identified early on, related to the scanning 

functionalities, was that not all food items have barcodes, as is the case with most fruits or 

vegetables. This added another layer of complexity because we need to present the users with 

two choices. After several discussions, we decided to solve this by using a simple tab, which you 

can click on to quickly switch between scanning and manual input through typing.4 
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6.3 Desirable 

Another key part of our research questions deals with how we can make something desirable. In 

efforts to make something desirable we believe that there are some key points which need to be 

present, and perhaps chief amongst these is attractive design. 

According to Fogg (2002, p.93) physically attractive computing products are potentially 

more persuasive than unattractive products, be it an interface or an onscreen character. The user 

may assume that the product is both credible and reliable based on the perceived desirableness of 

the design. Our approach to making the app desirable to use was to include the users in different 

stages of the design process, utilizing a mix of techniques from both participatory and user-

centered design. During our workshop we gathered a lot of perspectives from our user group, and 

the unspoken question, when asking them to design their own prototypes, was what made the app 

desirable to use. We used their design ideas in the later part of the design process, and were 

heavily influenced by both the aesthetic look of the user-designed prototypes and which 

functions they considered the most important. 

However, much like motivational factors, what ultimately constitutes attractive design 

will differ from person to person. However, by gathering different design option from users, and 

by following design guidelines, we believe it's possible to make an application that can, at least, 

satisfy a broad range of users. 

6.4 Continuous use 

It is our belief that all the design efforts relating to making the app simple and desirable to use, 

can contribute to continuous use. As with everything else, people will naturally be drawn to 

things that provide a value to them, and if they feel they get something out of using the app, this 

will also inspire continuous use. However, whether or not our app provides something that 

potential users would view as “valuable” remains to be seen, as we have not been able to test the 

design in any capacity. 

Based on the conversations we had with users during the workshop, we have reason to 

believe that adding social functions, such as our dinner function, will be a strong motivator for 

using the app over time. The third factor highlighted by the FBM, and not yet touched upon in 

this discussion, are triggers, which prompts the user to behave in certain ways. We believe that 

the dinner-event function can work as a social trigger for continuing to use the app. Another part 

of the app which also works as a trigger, is the push notification. It makes sure you notice food 

before it expires, which then triggers you to use the food in your kitchen. Triggers may lead to 

continuous use, as they remind the user of the app’s existence, however, it is our belief that 

explicit triggers, such as push notifications, should be used moderately, as nobody wants an app 

that constantly nags you. 
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7. Conclusion 
As mentioned both in the introduction and in the discussion, our research questions have dealt 

with how technology can contribute to sustainability, as well as how we, as designers, can 

encourage continuous use through making an app as easy and desirable to use as possible. We do 

not feel that we were able to address all the research questions adequately, but nevertheless we 

feel that we have learned a lot about application design and development through our attempts at 

answering these questions. It may very well be that the questions cannot be definitely answered, 

since personal preferences are subjective and vary from person to person. What one person might 

consider a desirable design, might not appeal to another person, and we also acknowledge that 

people have different levels of technological competency and as such terms like “simple” and 

“easy” are also subject to personal opinion. 

 Much of the research we have done for this project is in regard to sustainability, or 

perhaps more precisely, how technology can be used to encourage sustainable lifestyles in its 

users. The results from our questionnaire clearly illustrates that there is a real need in the 

Norwegian market for anything that might contribute to lessen the production of organic waste. 

The idea of sustainability in our app is closely linked to continuous use, because, in order for the 

users to contribute to sustainability, the users need to integrate the application in their daily lives. 

Only when continuously used will the app actually lead to a reduction in the amount organic 

waste. Unfortunately, due to time constraints, we did not get to the point of the design process in 

which we were actually able to implement an interactive prototype, so we lost out on the 

opportunity to explore this question together with our user group. 

We were very satisfied with the workshop and the results thereof, and our biggest regret 

is that we were not able to reach the point of actual development in order to test the application 

with users within the user group. This was mainly due to time constraints, as we were working 

on two other demanding projects concurrently. The next step of the project plan, the actual 

implementation of a high-fidelity prototype, which we planned to do but failed to accomplish 

due to the time limit, is discussed in the subsection titled “Prototypes and technology”. Even 

though the course is concluding, we have not abandoned the idea of doing further development 

on this application, if we are able to find the time. 
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