
A User Centered Design 
Project.

CO2 Tracker
 

Final Report



  

Index

Page 13 Page 26

01 02

04 05

Executive Summary Background

Conclusion

Page 3 Page 6

Process
Page 29

03

06

Overview

Annex

Page 9

2
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Project Overview
We proposed ourselves to help people become 
more aware of climate change and to motivate 
them to replace some of their habits for more 
sustainable ones. 

User Research
The user research was a crucial tool in our 
development, as it gave us guidance throughout the 
iterations of implementation. Before the 
implementation, we conducted interviews with 
people with knowledge about the environment and 
data tracking, as well as generalized questionnaires 
to understand the needs and preferences of 
possible users. After building the prototype, we 
tested it with our users to find ways to improve the 
usability of our app.
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Solution
The solution we found was a smartphone app that 
tracks daily activities of users with concern to 
their environmental costs - transportation, 
housing, shopping and eating - and motivates 
people to improve them. Our algorithm calculates 
the amount of CO2 emitted, which the user can 
compare between their previous days and also 
between peers. The app also gives personalized 
tips according to the habits that need more 
attention.  For the app to be available for both iOS 
and Android, we built it using Flutter, with its Dart 
language and Firebase backend.

Design Process
To design the screens for our prototypes we used 
Figma and to integrate the screens and buttons we 
used Framer. These tools allowed us to go all the 
way from the Low to Mid to High Fidelity prototypes.
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The Team

We are 6GEEKS
We are a group of LEIC/MEIC students joined by the belief that geekiness does 
not automatically exclude artistry. 
We have a passion for sustainability and saving the planet we inhabit.
But at the end of the day we are just a bunch of geeks trying to change the world 
one user at a time!

Project Manager
ist198261

SAMUEL
 DOMIKS

Design Lead
ist186518

TIAGO 
LOPES

Back-End Developer
ist183418

AFONSO
FEIJÃO

User Research Lead
ist177988

BERNARDO
EICHLER

Front-End Developer
ist180860

HELENA 
ALVES

Documentation Lead
ist189515

PATRÍCIA
PIEDADE
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For our project we identified that there would be two main 
stakeholders who would most benefit from using our CO2 tracker:

The Client
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● people that care about the environment and want to change 
their behaviour and make their friends and family more 
environmentally aware (e.g. Environmental Activists);

● people that already track some of their activities such as the 
daily number of steps and location (GPS) and could have their 
life bettered by a more eco friendly approach.



Schedule

Sep.
Oct.

Nov.

Dec.

Jan.

Group Formation

Initial Ideation

Project Pitch Preparation

Project Pitch

Initial User Research

Definition of Design Goals

Prioritizing Development

Low Fidelity Prototype

Wizard of Oz User Testing

Mid Fidelity Prototype

High Fidelity Prototype

Usability Testing

Fully Functional Prototype Development

Fully Functional Prototype

Final Presentation 

Final Report
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Context
Climate change is one of the main challenges 
thrown at humankind for this century. It is 
certainly happening and the whole species must 
make an effort to correct it, in order to save the 
planet. More so, this pandemic has allowed us to 
see that it is possible to decrease our CO2 
emissions. 

Idea
Our challenge was to create a tool that would allow 
users to track their daily CO2 emissions in several 
categories and give them tips on how to decrease them, 
while also giving them some challenges and competition 
among the community. If we could help several users 
make an individual effort, it could already make a real 
difference for the planet.
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Key Features
This survey is the first feature 
that shows up when the user first 
opens the app. It allows the user 
to input housing and energy 
related data. A CO2 baseline is 
then established and the user 
can start changing the world

This is the home screen where 
users can check their daily 
emissions, how they relate to 
previous days and in which 
categories they are emitting 
more CO2.

This feature allows users to 
input data in three separate 
categories: Food, Shopping and 
Transportation.

Users may also interact with their 
community through challenges 
and check how they rank in the 
leaderboard.

CO2 Baseline Survey

Dashboard

Data Input
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Initial User Research 
Starting with the stakeholder 
identification, our group did a 
brainstorming to analyze our users, 
focusing primarily on them regarding 
the course topic. After this initial 
brainstorming session (according to 
PMBOK-Guide), we identified that our 
users would be primarily people who 
already track, digital natives and 
people who are aware of the climate 
change and want to change their 
behavior accordingly (e.g. climate 
activists).  
 

After identification, we used different 
methods, so called method 
triangulation to identify the most 
concerning issues. 

Therefore we started with an initial 
semi-structured interview with a climate 
activists to identify the most urgent 
challenges regarding daily CO2 emissions.

Based on this and a literature review we 
developed a survey to get a more 
representative view on challenges. 

Adding contextual inquiries with three 
people who are already tracking habits, we 
could analyze issues regarding tracking 
applications and understand the users 
need regarding tracking and their mental 
model of tracking.

Methods
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Categorizing Emissions
Analyzing the answers of the survey, as 
well as the interview, we understood 
that the highest factors on CO2 
emissions, which people can track are 
housing, shopping, food and 
transportation. 

Additionally the contextual inquiry 
provided us with information, which 
challenges we will need to surpass to 
develop a tracking application.

Additionally automatization could help 
to reduce the manual work. 

Additionally most of the potential users 
discussed the importance of challenges 
and social translucence to being kept 
motivated.

Further personalization could keep them 
attached to their app

Design Goals

Jose Almeida
“Felt like I did something. It 
felt like an achievement”

Filipa Silva

"Please do an app to help 
us be more ecologic"

Personas and Scenarios
Based on our findings we created two 
personas and scenarios, which can be found 
in the Annex. They served as our guideline for 
the development which we could always refer 
to if we were not sure which feature is 
important or we should focus on.
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Prioritizing Development

Before starting the development we needed to 
understand also what in our regard is missing in 
other applications, therefore we did a 
comparative analysis of three other applications, 
Capture, CO2 Cards and Ellie. 

Reconsidering our personas and the 
results of our comparative analyses 
we concluded that a mobile 
application would fit the needs of 
our potential users. For example 
looking into the automatic 
transportation or the need to enter 
whenever data into the tracking 
system could only be accomplished 
by a mobile application.  

One of the major points were the missing social translucence, which 
most of our users wished for. 
Automation was also not really implemented, for example an 
automated transportation recognition system. 
Additionally none of them had a CO2-Baseline estimation based on 
the housing, which is unlikely to change very often, like the chosen 
transportation method and distance.

Comparative Analysis

One of the major points were the missing social 
translucence, which most of our users wished 
for. 
Automation was also not really implemented, for 
example an automated transportation 
recognition system. 

Platform Choice
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Defining and 
Categorizing Features
Further we analyzed which features 
where the most urgent ones, by 
understanding our users needs and 
categorizing them on  high/medium/low 
impact and complexity scales. 
By assessing our own capabilities, we 
could categorize them in the complexity 
scale, as well as analyzing the number of 
mention and the corresponding 
adjective. 

We concluded that following features where the ones with the highest 
value, and most of them also with an moderate complexity: 

Dashboard: Which gives the user the 
possibility to understand the impact of their 
tracking

Input: Since tracking data surely need the 
possibility to include inputting manual data, 
or changing automatically recorded, but 
wrong, data.

Housing: Adding this non-volatile 
information gives a good baseline 
estimation for the daily housing 
emission which everyone has and 
can differ. 
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Ideation
By looking into our Personas, we 
understood the needs and technical 
knowledge of our model users which 
we could base our prototype on. 

To develop ideas on how to design our 
application and not be limited to 
existing solutions/prototyping tools, 
we started doing the 10+10 Method 
(slightly modified), where each of us 
drew their idea of how a certain 
feature should be designed.

By discussing and analyzing the pros 
and cons of each drawing, we decided 
through group discussion on a 
combination of the best and most 
intuitive ideas and based our Low 
Fidelity Prototype on these. 
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Low Fidelity Prototype
The next steps consisted of developing a 
Low Fidelity Prototype, so we could test if 
the mental model of our users 
corresponds with the design flow of our 
tracking application. 

Additionally the users could also explore 
the app further if they so desired. 
During the session we used the 
think-a-loud method to capture the 
thoughts of the users. 

Due to the current COVID-19 situation, 
this was done via Figma, not with the 
usual paper prototype. 

To understand flaws of our design we tested 
this prototype on three different users with a 
Wizard of Oz approach. 
This is widely used for user testing in an early 
stage to understand the flaws and strengths 
of a prototype.

1. Input what you ate for 
lunch and your 
morning commute;

2. Find your total CO2 
emissions for today;

3. Add your housing 
information to the 
Initial Survey.

Wizard of Oz Testing

Therefore we decided on four tasks, 
which the user had to fulfill:
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Insights
The following points were the key takeaways:

Navigation Bar is confusing 
and non consistent;
The cat-metaphor is nice;

Transportation
Tracking is confusing;

More background 
information should
 be available;

Tips page should be
 further personalized.
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Mid Fidelity Prototype
After analyzing the results of the Wizard 
of Oz method we further changed the 
following aspects in our prototype by 
using Framer:

● Improving the Prototype regarding the 
user Feedback;

● Adding Page transitions;
● Further improving the Survey with 

more specific questions;
21



High Fidelity Prototype
Finally, we started to craft the final design of our prototype by 
orienting on the user feedback, common well liked design 
choices of popular apps and the Material Design Guidelines 
which provide an elaborate way of designing Android 
applications so users can easily interact with the application 
and feel already comfortable within.

All additional screens were prototyped 
at this stage, including loading screens, 
secondary screens and additional 
features.
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Usability Testing
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By testing our final design, we could 
further improve it before starting to 
implement. Testing was done with 6 
different users, using a task-orientated 
approach, similar to what was done in 
the Wizard of Oz Testing, we could 
further identify any significant problems 
with our application and its design.

We tracked the clicks and time of every task. By using the think-a-loud 
method we could get additional insights from the users. 
The following, similar to the first tasks, were used:

1. Fill the CO2 Baseline Survey;
2. Find your category of most CO2 emissions;
3. Add a Product you bought to your CO2 emissions;
4. Find a Tip and your Profile Page.

Methodology
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Insights
Before testing, we performed the task ourselves in 
order to obtain a baseline click value for each. 

Comparing this with the average number of user 
clicks the results were quite satisfactory, nearly 
identical save some well justified outliers. 
Time data was discarded as we found it to be 
irrelevant, as Framer does not simulate accurate 
processing time.

These results show that the flow and 
design of the application is nearly 
optimal users. 
Everything supports the mental model 
of the user. 
Further implementing the material 
design guideline helped the user to feel 
fast comfortable with the application. 

But also we found out that the initial housing survey needed 
more refinement, since some questions were not clear to the 
users.

Baseline Average Max Min

Task 1 15 18.2 28 12

Task 2 0 6.2 20 0

Task 3 5 8.2 8 6

Task 4 2 3.5 8 2



Fully Functional Prototype
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We firstly analyzed current technologies 
which are available, and quickly decided 
to implement it with Flutter, a 
Framework for Dart, which provides 
Material Design widgets that can be 
easily implemented. This fitted our 
approach the most.

Additionally we decided to use Firebase 
as the backend, since it made it possible 
to easily implement Challenges to keep 
our potential users motivated  and User 
Profiles for the personalization.

● User Profiles 
● Adding new Products/Foods
● Tips Page 
● Daily/Weekly/Monthly 

Dashboard
● Challenges which can be 

accepted
● Weekly Comparison of Users 

of the Application
● Navigation Bar

● Daily Baseline Estimation via 
Housing Survey

● Data-Input for Shopping, 
Food, Transportation

● Mockup for Automatic Food 
Recognition and 
Transportation Recognition

● Mockup for Badges for 
successfully finishing 
challenges



Conclusion
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Final Thoughts
We clearly saw the effect of talking with users. For example understanding their needs, 
which sometimes differed from our own, was at times surprising. 
Specifically the initial version of the transportation page the mental model was really clear 
to us, but most of the users during testing were confused by it. 
Additionally talking with users provide the possibility to more informed and well 
fundamented choices.  Sometime we were not sure if our approach was the best, but the 
provided feedback helped us in understanding whether or not we were on the right track. 
Due to some limitations, like time, we were unable to do some more user testing, for 
example regarding the Low and Mid Fidelity Prototypes. This clearly would improve our 
application further. 
Additionally we understood that a diverse team could help us develop a better application, 
since this represent our users better. 
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Potential Improvements
There were more complex features that, due to time and technology constraints we were 
unable to implement, for example Automatic Transportation Recognition, Automatic Food 
Recognition (possibly using Firebase Image Recognition Framework), User-Authentication,  
Adding verified user for adding Products, Adding User generated Challenges, Combining 
Challenges with the Weekly Leaderboard.
As we mentioned previously we would have also benefited from further user testing, for 
example on the Fully Functional Prototype, and maybe some different testing methods, 
some of which were made impossible due to the COVID-19 pandemic.



Annex

06



Jose Almeida

“Felt like I did something. It 
felt like an achievement”

Age: 22
Work: Student
Family: Single
Location: Lisbon, Portugal
Character: Digital Native

Bio
Jose is a digital native, with technology he manages to 
change habits for the better. He already tracks his GPS 
location and steps automatically, and inputs his calories 
manually. Since he was raised with a lot of technology, he 
uses it to support his daily tasks and routines. He wants 
to understand the data he tracks and analyze it.

For him, his phone an integral part of his daily routine, he 
uses it every day, on the go. Since his device is always on 
him, he likes having his information all in one place. Jose 
is an avid social media user and finds apps like instagram 
very intuitive. He is used to user-generated content

Tech



Jose Almeida

“Felt like I did something. It 
felt like an achievement”

Goals
● I want to see my progress visually.
● See the impact of the things I do.
● Change my habits
● I want to have Personalized Feedback
● I want to understand the collected data

Frustrations
● Receiving too many notifications from one App.
● Complicated to find the right tracking-category.
● Too much unnecessary information about the 

tracked data.
● Data input takes too long.

Tracking
Manual Automatic

Spec. Time Whenever

Never Often



Scenarios
Jose, before going to bed, wants to capture his calories consumption of the day, since he thinks that he 
probably ate today more than he wanted. The application already notificated him yesterday about adding 
his daily consumption, but Jose found it really annoying. Today he wants to track his diet, this is the more 
comfortable way because the app shows him his weekly calorie consumption. He starts the application, 
and he easily finds the the field to input new data since it reminds him of instagram. Today he ate a frozen 
pizza, so he searches in the lunch categorie and finds even the brand of the pizza, which makes him feel to 
track the correct amount of calories. He adds it to his consumed dishes for the day. The dinner was at a 
restaurant, but luckily another user of the application has already entered the day for this dinner, which 
he easily can add. He also adds the consumed water for the day, but it is annoying since it is the same as 
the last days, but the app doesn’t remember it. After inputting the data, he looks into the main screen, he 
likes that he has now the overview of the consumption calories. Since he also walked a lot today, the app 
showed him that he is allowed to eat more. He could scroll also down and see more differentiated 
information, but this would be too much information. Also he didn’t really understand everything which is 
shown there. After that, Jose is finally finished. It didn’t took him more than 5 minutes, which he likes. He 
can go now to sleep and start the next day.



Age: 24
Work: Student
Family: Dating
Location: Sintra, Portugal
Character: Eco Lover

Bio
Filipa is an environmentalist at heart. She is a member of her 
University's environmental student association. Since 
watching The True Cost and Cowspiracy, Filipa has tried her 
best make eco positive changes in her daily life. She and her 
friends even went to a Climate Strike in Lisbon.

She uses Twitter and Observador to stay up-to-date on news 
a current events and Facebook to find events related to the 
movements she supports.  Her phone auto-tracks her steps, 
but she doesn't look at them much. Since high school she's 
been tracking her menstrual cycle in an app recommend by 
her favorite YouTuber. Other than that she tries to keep her 
life offline. 

Tech

Filipa Silva

"Please do an app to help us 
be more ecologic"



Filipa Silva

"Please do an app to help us 
be more ecologic"

Goals
● I want to be more eco friendly in my 

daily life.
● I want to raise awareness to the 

ongoing Climate Crisis.
● Incite systemic changes at a 

governmental level.
● I want to learn about my own impact in 

the environment.

Frustrations
● Lack of interest in the environment by some 

of my peers.
● Apps that require me to spend too much time 

on my phone.
● Not seeing the impact of small lifestyle 

changes I make.
● Forgetting about a habit I'm trying to 

implement and giving up.

Tracking
Manual Automatic

Spec. Time Whenever

Never Often



Scenarios
Filipa, while going home by bus, was scrolling on twitter and noticed that a friend shared the 
CO2 Tracker app. She was curious, since she had never used any application of the kind, nor 
had she ever heard of it, so she decided to try it out and downloaded the application. She 
thought she was an "environmentally friendly" person, so the application sparked her 
curiosity. She started by taking the initial survey, inputting data about her house and energy 
consumption. As soon as the results were calculated, she was shocked by the value of her 
emissions. Although 12kg was below average, as the app informed her, it was still quite high 
after all things she had done to be more eco friendly. Subsequently, he shared the results on 
twitter to all his friends, not only to make the application known, but also to show her case 
and maybe, finally get her most stubborn friends to join her in a journey to be more 
eco-conscious.



 

Annex 
 
Architecture 
 
For the functional prototype we use Flutter as a development kit and Android Studio as a development 
environment to develop for the Android platform.  
 

 
 
Our GitHub page can be found here: ​​https://github.com/kuerbisatom/6geeks  
Our project website can be found here: ​​https://kuerbisatom.github.io/6geeks/  
 
 
 

System Design 
 
We used firebase and flutter, where firebase acts as the backend and talks with the app about storing 
user information and the tracked data. 
 
 
 
 
 
 
 
 
 
 
 
 
 

https://github.com/kuerbisatom/6geeks
https://kuerbisatom.github.io/6geeks/


Questionnaires / interviews 
 
 
The following graphs shows the questionnaire and the results user research. 
 

 
 
 
 

 
 

 
 

 
 



 
 
 
 
The following interview aimed to understand what people are looking for and what is their feedback on the 
tracking app. 
 

 



 

 
 
The answers of the interview. 
 

 
 



 
 

 
 
 
 



The following document is our framework for the usability test. 
 

 
The following documents are the answers for the usability test. 
 

 
 



 
 
 

 
 
 
 
 



 
Sketches 
 
 
The following images are our first sketches, for the low fidelity prototype. 
 

 
 

 



 
 

 



Comparative Analysis 
 
 
Carbon footprint & CO2 tracker 

- +5k  downloads 
- 3.9 Google Play rating 
- Global warming algorithm 
- Baseline questionnaire 
- Meat and Travel 
- Manual Tracking 
- Offsetting and Donating 
- Teams 
- News and Eco tips 

 
Ellie 

- 500 downloads 
- 4.5 Google Play rating 
- Carbon offsetting 
- Manual Tracking 

 
CO2 Cards 

- +10k downloads 
- 4.5 Google Play rating 
- Gamification 
- Rewards in cryptocurrency 
- Trade cards with friends 

 
 
 
 



CREDITS: This presentation template was created by Slidesgo, 
including icons by Flaticon, and infographics & images by Freepik. 

Thank You.
For more information on this 

project please visit

https://kuerbisatom.github.io
/6geeks/

http://bit.ly/2Tynxth
http://bit.ly/2TyoMsr
http://bit.ly/2TtBDfr
https://kuerbisatom.github.io/6geeks/
https://kuerbisatom.github.io/6geeks/

