
Reducing Household Food waste
Priyanka Kuvalekar | Thesis Prep’19



How might we provide households with 
opportunities to reduce food wastage?
Week 1 



● About 2/3 of household waste is due to food spoilage from not 
being used in time, whereas the other 1/3 is caused by people 
cooking or serving too much

● An average american wastes 25% of the food they buy

● Food waste is a waste of time, money and electricity. 

Why this 
problem space?

● Food waste not only occurs at the production level but also when 
edible food is intentionally discarded by consumers after they 
fail to plan their meals properly or store food till it spoils or goes 
beyond the expiry date. 



Food waste: A major worldwide problem
Why is it a problem? Why should we care?

34 Million tons of Food waste generated

20% Uneaten, 90% thrown away too soon

15% reduction can feed more than 25 million Americans every year

Environmental impacts
25% U.S. methane emission 
25% U.S. fresh water 

References: A mindful world:https://www.themindfulword.org/2013/food-waste-infographic/ 
https://www.nrdc.org/stories/freeze-more-waste-less

United Nations estimates that in 2050, 42 million people will go hungry

https://www.themindfulword.org/2013/food-waste-infographic/


The Target



Most commonly, domestic food is discarded due to 
spoilage, leftovers on the plate or expired food and is 
wasted although it has been suitable for human 
consumption. 

Most common reasons for food being wasted:
● using unsuitable or insufficient storage practices
● out of date
● confusing labelling
● finding the food unsavory either to the nose or the 

palate 
● forgetting to freeze food properly
● cooking too much
● simply not using leftovers

The Target

References: Explorative study about the analysis of storing, purchasing and wasting food by using household diaries

https://doi.org/10.1016/j.resconrec.2017.06.006

https://doi-org.ezproxy.philau.edu/10.1016/j.resconrec.2017.06.006


Love Food, Hate waste (United Kingdom)

Initiatives around the world

References: Food Tank: 
https://foodtank.com/news/2015/01/twenty-one-inspiring-initiatives-working-to-reduce-food-waste-around-the-wo/

Save Food from The Fridge (Netherlands)

Stop Wasting Food (Denmark)

Think. Eat. Save (U.N.)



Primary Research
Interviews with 12 users from different households 
around Philadelphia

Goals and Objectives:

- Weekly meal planning and purchasing
- Frequency of food waste
- Reasons behind food wastage 
- Thoughts and feelings regarding 

reducing food waste 
- Struggles with avoiding waste 



Key Insights
Tell me about the last time you prepped for a meal but could not consume it to the fullest? 

“This probably happens by the end of the week when I 
don't plan on making my meals every single day. And 
I end up eating outside. And by the end of the sixth 
day. There are there are these fruits and vegetables that 
start getting going bad and throwing them”

“I looked up recipes and came across like some sort of 
mashed potato like alternative. So like, instead of using 
potatoes, turnips for this, right, and I tried that. And it was 
really nasty know, it ended up sitting in the 
refrigerator for a couple days. Usually I won't like, you 
know, do that. But at that point to pick my dad was like, 
does anybody can eat this? The answer is no.”

“I was told that I will be not traveling. So we got three or 
four days worth of grocery, and then all of a sudden I 
had to travel at the last minute notice. So unfortunately, 
some of that stuff was not consumed. So it went to waste 
because we only had one person having that.”

“the last time I meal prepped, when I was working, I just need 
something that I really didn't like, I tried something new and I 
ordered, you know, it was a type of salad and I needed five days 
worth of the same salad. And it was pretty boring, but also I just 
didn't really like the taste of it. So I ended up not even eating 
three salads that I had made, which are three whole meals that 
I could have eaten. Um, I didn't like that. So I had to trash it.”

So earlier we had excess food that we bought stored in 
boxes, but we never consumed it cause me and my husband 
dont like eating food that is not fresh. We always need fresh 
food which is why it directly went into the trash bin. 

because I travel a lot, and I end up having food outside, it 
happens I cook food in my house, I end up not having it. So 
generally, that sits in the fridge for a long time. And after 
some time, I don't feel like having it. So it goes to waste.

Not planning Life around meal plans

Unexpected events

Hating leftovers

UFO: Unidentified Frozen Object

Recipes gone bad



Key Insights
Tell me about the observation of food waste in your house. Why is food getting wasted?

“I tend to get overwhelmed by certain things, and I buy 
food thinking that tomorrow will be the last day of my 
Life”

“it's because of not being able to consume it in 
the right time. I lose track of what food is there 
inside my fridge. I lack discipline during my 
semester. So that is one of the main reasons why I 
waste food.”

“The other reason might be that maybe it's been in the 
refrigerator leftover for a long time. And we just haven't eaten at 
or we forget, you know, gets pushed to the back of the fridge. And 
we're like, oh, are spoiled. And then we throw it away.”

So it's typically like a leftover meal. And we'll 
decide, oh, no, we should try this other thing 
and said tonight, and then then we forget 
about it, and it and I ended up going bad

“unfortunately, a matter of sort of transparency and labeling or, or even 
just sort of accounting. We don't necessarily do a good job of either 
labeling or recognizing what is inside our fridge. And we get confused 
trying to remember how good or bad the food is.”  

I think my issue is just like, I love, I love eating and I love eating out and I you 
know, I get really bored of cooking at home. And if I don't want to eat the 
food that I have at home, I'm not going to eat it. I'm not compelled to. I 
mean, sometimes I will even though I don't want to but generally like I don't, 
I just don't.

Forgetfulness leads to wastefulness

I feel I am going to prepare this particular dish and it does 
happen that I buy and I just dont end up using it. sometimes 
we feel we just feel that it is too much calories so I ended up 
disposing in the bin directly.

I bought a pack of spinach and green
vegetables together like a mix. I didn't 
have it. I forgot about it actually. 

Attitudes and Behaviors: Overwhelmed, Careless, Health Conscious 



Key Insights

Additionally, from a quick survey that I conducted 
- 76% of people were more likely to waste cooked food items and leftovers
- 32% of people forgot to consume leftovers. 



Key Insights

Furthermore, when asked about the reason behind food being wasted:

- Food spoilage (52%)
- Expired Items(47%)
- Overcooking and under-consumption 

(28%)
- Ignorance and awareness of what is in 

the house (21%)



Key Insights
What is your biggest challenge in avoiding food waste from your household?

“Because what I understand while I was telling you that most of 
my waste struggles happens because of my behavioral issues. It's 
not like any other reason behind it. So I am not that much 
conscious or can give towards like, you know, the food I'm 
consuming.”

Being disciplined and mindful of food to be consumed 

“What I struggled with when food is wasted is a sense of Guilt. 
Like - Oh, God, I found this food that I didn’t finish. So Okay, let's 
just keep storing it. Thinking that at some point I will end up 
consuming.”

“Trying to use vegetables, cheese and maybe bread before it 
goes bad. Or maybe even reminding myself o ‘use food before a 
certain state’ or being reminded of meals to plan every week.”

“what we struggle with is usually when we have guests it everyone 
there's a lot of different types of foods especially for that a 
household like mine a thinking Indian stuff and  American stuff. So 
a there’s lot of stuff in my fridge, and I struggle with fridge 
management, I think food and inside of that is hard to manage 
and I struggle to finish all of it. Management needs a lot of time 
and end up ignoring some stuff you may no need and then you 
end up wasting it.”

“buying more than I really need because it was good bargain or 
whatever reason. Or even storing vegetables in a certain way so 
that they can last longer”



Key Insights
Thinking out loud: Thoughts on how food waste can be reduced. 

“From a personal standpoint, I would try and minimise my impulse 
purchase to reduce food waste.”

“Being more aware of how food can be stored. Like don’t wash 
the berries if you’re not going to consume it immediately. As they 
start spoiling faster. Or refrigerate your fruits so they last longer. 
Even if it is orange or tangerines. Or half eaten fresh vegetables 
can be wrapped in a tissue to make them last longer. Just 
following these practices can reduce wasting food.” 

“I'm not sure maybe like, those smart refrigerators, like, hey, you're 
running low on milk, or something that, hey, you have this kind of 
stuff in your refrigerator thing, it's time to come up with 
something that's already I mean, you know, one.I mean, there are 
all kinds of ways that much more transparent access to more 
data, people's influences, but and like one that comes to mind is, if 
they were a similar kind of technology, like I was just describing, 
and I know these exist for sort of the 21st century refrigerators got 
a very old one. But a technology that sort of monitors levels of 
food in your refrigerator”

“I think that people feel very entitled to the considering the 
way they want to consume. But, but all of our actions are 
interconnected. And so I think that just just fostering more 
awareness. And that's why it's important to start young and 
fostering that awareness of connectedness and how our actions 
impact other people and our actions impact our community, I 
think that they would, it really would help to start on the content of 
consuming less, like, we just need to be consuming and buying 
only what we need, rather than only what we want, and so it's 
it starts there. And then we have much less waste to begin 
with.”



Key Insights
Additional thoughts:



The Disconnect 
How might we decrease the impact of household food waste accumulating in landfills while 
leveraging a digital product to promote a community effort towards engaging in home and 
community composting to benefit the environment? 

Instead of focusing on the real problem of my users, I went a little off track by the 
word ‘awareness’ and believed that food waste awareness can only be created by 
providing users with opportunities to manage the food waste through methods 
like composting. 
Furthermore, 2 out of the 12 users were actively composting, which led me to 
believe that this is the only solution that I should be working towards. 

● Stakeholders: Circle Compost 
● 2 Users who compost



The real concern: Interviews revisited 

Planning Stage:

- Overconfidence in memory of 
what is already at home.

- Not checking what is in the 
cupboards, refrigerators before 
planning to buy more food. 

- Not eating food that needs to be 
eaten first before buying more 
food

- Reluctance to consume leftovers 
- Not checking for leftovers before 

buying food or eating out. 

Final outcome: 
Food goes to waste 

Shopping stage:

- Buying only what is needed 
- Having a meal before grocery 

shopping to avoid impulse 
purchases 

- Get overwhelmed and buying 
food, thinking they would prepare 
that recipe.

- Buying fruits and vegetables in 
huge packs but not finishing them 
due to loss of nutrient value.

Final outcome:
Food goes waste 

Storage and consumption stage:

- Stacking up refrigerator way too 
much and losing count of what is 
already inside 

- Not arranging leftovers in an 
efficient way and forgetting to 
consume it 

- No constant knowledge of what’s 
in the kitchen and hence not 
consuming in time 

- Ignoring food items till it is too late 
and trashing due to spoilage 

- Overbuying, overcooking and 
storing, forgetting to consume 
due to busy schedules/change of 
plans or loss of interest 

Final outcome:
Food goes waste 



Additional Secondary Research 

Dumpster Diver: Rob Greenfield 
“I want you to walk around to the back of the store, find 
their dumpster, and take a look inside. You don’t have to 
take any of the food home with you. You don’t have to 
get in the dumpster either. Just take a peek and see this 
problem for yourself. The dumpster may be locked or it 
may have just been emptied so check out a few places 
if needed. The first time you see a dumpster full of food 
your life could be changed forever.”

Selina Juul: Domestic Food Waste
“We buy more food than we need, we stack them 
up in the fridge…. to slowly die. Every average 
american and European throw away 25% of food 
we buy. So out of 4 shopping carts, we thrown one 
way straight to the trash.”

Turning food waste into good taste
Daisy Scholte is on a mission to show people how to 
avoid food waste. 
The biggest cause of food waste in the Netherlands is 
domestic food waste. Daisy Scholte learns people how 
to decrease this type of waste. 



Additional Secondary Research 

“The highest quantity of food waste occurs in households. Consumers cause 42% of food waste half of which is 
considered avoidable. Consumers demonstrate a lack of awareness regarding the quantity of their own food needs as 
well as the environmental damages resulting from food waste and production making it relevant to understand to 
what extent past experiences and acquired knowledge may influence food purchasing decisions or food waste behavior.”

The prevention of food waste is strongly linked to consumer behaviour, which is, in the case of avoiding food waste, not 
simply visible for others, compared to other environmental protection activities like recycling 

In everyday life, the greatest number of food waste occurs through food preparation. Furthermore, vegetables and 
fruit are often wasted. The least wasted item were pasta products, beverages and meat/fish. Hence, most common 
food was wasted because it was bought or cooked too much, moulded or spoiled or due to the fact that they 
possessed inadequate sensory characteristics, in terms of taste, smell or appearance

Reference: https://www.sciencedirect.com/science/article/pii/S0950329312002066
http://web.a.ebscohost.com.ezproxy.philau.edu/ehost/ebookviewer/ebook/ZTAwMHhuYV9fMTI4NjMyM19fQU41?sid=2b1d1e03-39c2-4c93-afe6-271277dfa43d@sessionmgr4007&vid=0&format=EB&lpid=lp_i&rid=0

https://www-sciencedirect-com.ezproxy.philau.edu/topics/engineering/greatest-number
https://www-sciencedirect-com.ezproxy.philau.edu/topics/social-sciences/food-preparation
https://www.sciencedirect.com/science/article/pii/S0950329312002066
http://web.a.ebscohost.com.ezproxy.philau.edu/ehost/ebookviewer/ebook/ZTAwMHhuYV9fMTI4NjMyM19fQU41?sid=2b1d1e03-39c2-4c93-afe6-271277dfa43d@sessionmgr4007&vid=0&format=EB&lpid=lp_i&rid=0


An individual in the United States wastes 400 pounds of food every year. Furthermore, 2/3 of household waste is 
due to food spoilage from not being used in time, whereas the other 1/3 is caused by people cooking or serving 
too much. Studies focus on food waste and estimating food loss and it’s management with little attention to the 
factors driving these food losses from households.
The problem is, consumers’ planning and shopping routines predict their food waste, but their intentions not to 
waste food do not transfer into behavior.
Solutions focus more on prepping users to purchase the right quantity of food but are not helping users address 
their behavior that drives the opportunity to prevent that food from becoming waste.
Therefore, the amount of domestic food waste outcome is represented by the delayed result of a household 
members’ performance of various food waste related behavior, which is typically seen as immediate drivers of food 
waste outcome.

Problem Statement:



Revised HMW:
How might we help users decrease their cognitive mishap while 
leveraging a digital product that supports corrective behavior 
towards timely consumption of food?



Goals: 

- To be more aware of the food items in the kitchen

- To plan meals efficiently 

- To be more organized with food items at home

Needs:

- Timely reminders to consume food, grocery items and leftovers

- A solution for optimizing purchase to intake and minimizing food waste

- A better way to plan groceries based off of the different consumption levels in a family 

Challenges:

- Overwhelmed while shopping for food 

- Purchasing but not efficiently using 

- Failing to follow food plans around a busy lifestyle 

- Caring less about leftover food 

The User



Food system is the largest consumer of natural resources and 
emitter of greenhouse gases. Food waste that ends up in 
landfills produces a large amount of methane– a more 
powerful greenhouse gas than CO2. Excess amounts of 
greenhouse gases such as methane, CO2 and 
chlorofluorocarbons absorb infrared radiation and heat up 
the earth’s atmosphere, causing global warming and climate 
change.

How big is the problem and 
why is it important?

The United States is the number one country in the world 
that wastes food. On average, every person wastes 400 
pounds of food a year. 

Philadelphia needs 35,380,404 pounds of food a year to 
close the “Meal Gap” for people who do not have access to 
nutritious and affordable food. 



Competitive Analysis/Landscape Analysis

Cozzo: Plan and Make your efficient shopping run
Pros:

- Reminds you of expiry dates and items to be 
consumed 

- Reminds of your items to buy automatically based 
on purchased dates and ‘best within’ dates. 

Cons:
- All items need to be entered manually
- Expiry dates need to be manually entered 
- No demarcation between Pantry, Fridge, and 

Freezer 
- The app records a history of items but cannot 

predict a users behavior based off of that data
- Does not record items that are trashed / uneaten 

or spoilt 

Design drawbacks: 
- Nested functions
- Information overload



Competitive Analysis/Landscape Analysis

NoWaste: This app helps a user make a list of items at home and items to buy with details on quantity, expiry / ‘best within’.

Cons:
- Expiry dates of items need to be manually entered 
- Items cannot be added digitally 
- Does not record items that are uneaten or leftover
- Items are not automatically categorized
- The app records a history of items discarded but 

cannot predict a users behavior based off of that 
data



Competitive Analysis/Landscape Analysis

My Fridge:  This app provides recipes based on the items in your fridge. 

Cons:
- There is no search option or a way of filtering 

items you are looking for. A user has to scroll 
through a  long list of items and select the one 
that is currently in their fridge 

- Recipes suggested by the app have items which 
are a small part of the recipe. There is no 
indication for extra items that would be needed to 
complete the recipe or what the user could do to 
alter the recipe. 



Landscape Analysis

OLIO:  Olio helps connect with neighbours to share surplus food items, to avoid waste. 

A few glitches:

- Food items/ expiry and use by dates need to be  
manually entered

- App does not record items in the house/ send 
reminders of items that are close to expiry and 
could be shared with other users. 



Landscape Analysis

LG Smart Refrigerator

- Recipes, music, videos and online 
shopping

- Remote control temperature and be 
notified if the door is left open 

- Receive alerts for food expiration dates
- Built in camera checks the food you need 

to buy and alerts you while you’re at the 
grocery store 

- Alexa integrated - creates a shopping list 
and places order 

All this, for $4000. 
- What about the leftover food
- Pantry items
- Food habits 



Hypothesis
‘I believe if we create a digital solution that monitors and changes a user’s behavior 
towards consuming food, then domestic food waste can be reduced by 20% over a 
span of one year because of increased awareness of food items in the kitchen 
leading to timely consumption and informed purchase of food.’



Thank you


