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Challenge Based Innovation is a 4-6 months programme where 
teams of university students develop projets that solve complex 
societal problems, inspired by technological ideas that come from 
instrumentation development or basic research at CERN. Students 
work in a multidisciplinary team, develop their critical thinking and 
get hands-on to make their ideas real through prototyping and test-

ing.
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and air therefore making allusion to our challenge.
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THE CHALLENGE

Air Quality & Sustainable Mobility

Our challenge stems from the United Nations’ glob-
al sustainable development goals (SDGs) for 2030 in 
which we need to take urgent action to combat cli-
mate change and its impacts. 

The SDGs we are specifically working with are: goal 11 
(sustainable cities and communitites) and goal 13 (cli-
mate action)

We have to ensure the vital flow of people, goods and 
services in clean, equitable and sustainable ways and 
mitigate the negative effects of transportation on air 
quality. 

Creating sustainable transportation solutions requires 
a mind shift: where transport in private cars and indi-
vidualistic mind sets give way to public transport and 
collective solutions. 

Out team went through an extensive research regard-
ing what causes air pollution itself and how could we 
create this change in mentality. 



INITIAL RESEARCH

Sustainable Mobility and Air Quality are two very wide 
topics on their own, and even at their conjunction there 
are enough issues to look into, problems to solve and 
room for innovation. There is a wide range of transpor-
tation factors that cause air pollution, from urban and 
inter-city transit of people to land, maritime and aerial 
transportation of goods. Inspired by our life in Barcelo-
na, we decided to zoom in, as a start, on the relationship 
between transportation in urban areas and air pollution. 

We immediately came up with potential ideas for our 
challenge, but we quickly discovered that those immedi-
ate thoughts were also relevant to our perception of the 
immediate world and future. Aiming to drop our bias us-
ing the methods we learnt for Future Thinking, we looked 
deeper into numbers and research that would help us 
identify rising trends in urban mobility and their effect 
on citizens’ surrounding air quality. For the research 
to be efficient, we mapped the relevant audiences and 
stakeholders according to their scope and involvement, 
with the citizens as the target audience in the center.
 

Audience Map - Showcasing our target audience



INITIAL RESEARCH

Impact Gaps Canvas - In this map we are trying to map our 
challenge and pinpoint the overlapping areas in which we 
could create a significant difference

Stakeholders Map - These are the initial stake-
holders we wanted to contact for their expertise

We divided the research between ourselves to focus on the following:
• Interviewing residents of Barcelona across age and socio-economic status groups to build a comprehensive 
understanding of the using habits of public and private transportation means
• Interviewing municipal and public transportation authorities’ representatives, health and engineering pro-
fessionals to widen our understanding of possible future scenarios
• Searching studies and articles on urban transportation or air pollution/quality to see where air pollution con-
centrations are a growing problem
• Inspecting current projects implemented anywhere across the globe, both practical and educational, in big 
and small cities, to see what is already being done, identify unaddressed issues and rule out ideas we might 
come with if they are too close in perception to our present time



INSIGHTS - STAKEHOLDERS

RESUMED INSIGHTS FROM STAKEHOLDERS

STAKEHOLDER POINT OF VIEW INSIGHT

Francesc Baró Air Quality Look into a change towards healthier cities. 
 Be careful with  gentrification as a consequence of these actions

Albert Soret Sustainable Mobility A change in the mobility model from goods and a people, optimize cities 
for that model and implement the new technologies available.

Oier Violet Sustainable Mobility De-size our mobility patterns and become more of a 15 minute city.

Sonia Hernandez Air Quality Reduce the need to move through means of transport that emit gases and 
then promote transport systems that do not have such a great impact on 
land use in cities to create cleaner air.



SCREENSHOT FROM OUR MIRO BOARD - TRANSCRIPTS OF THE INTERVIEWS



INSIGHTS - STAKEHOLDERS

We interviewed Sonia Hernández-Montaño Bou, a bioarchi-
tect, about urban health and the design of a sustainable 
city. In her presentation, Sonia describes the determinants 
of health and well-being in neighbourhoods, categorized 
into natural and man-made, macro-economic, political, 
cultural etc. and discussed their impact on public health. 
The growing challenge of maintaining health in a growing 
urban environment with edification, and put in context the 
issue of air quality. We learnt that Barcelona has the high-
est traffic density in Europe (with 6,000 vehicles per km2), 
and that approximately 60% of its surface is dedicated for 
motorized traffic, with over 2 million trips per day, 43% in a 
private car. The congestion causes air and noise pollution 
and occupies land, and the estimation is that electric vehi-
cles alone will not be a sufficient solution for that problem.

The occupation of land also affects the distribution and size 
of green and public areas, which subsequently also affects 
the air quality in the urban area. Sonia identified children, 
elderly and sick people as the groups most vulnerable to 
impaired air quality, and pointed out that the current urban 
design made some areas in the city more disadvantaged, 
in that sense, than others. She described the reduction of 
transit using high emissions means of transportation while 
promoting alternatives with minimal impact on land use as 
the best way to improve the air quality and mobility in the 
cities of the future. 
We also interviewed Oier Violet, a mobility engineer, who 
compared future air-quality with current freshwater ac-
cess issues. People are becoming more conscious about 
the importance of reducing pollution, and we will have to 

de-size our mobility patterns, mainly private cars/long jour-
neys to work. Instead of taking the car for a 20 km ride 
to buy something at Costco, we should prefer going local, 
staying within 15 minutes ride (whenever possible). Oier 
still sees cars in the future, but mostly in a shared for-
mat, connecting low-density areas that will require public 
transportation hubs to connect them to the high-density 
areas, where a boom of investments in bicycle and public 
transportation will overtake new roads. 

Albert Soret, researcher in the Barcelona’s Super Comput-
er (BSC) had a similar opinion about the necessary steps 
for sustainable mobility in the future. He said that we need 
to rethink our priorities and mobility model, mostly by em-
powering them to have a better decision-making process. 
He also recommended we look at the impact of covid-19 on 
air quality and its link with mobility, suggesting we could 
draw a lot of relevant insights for our project. 

Professor at the Vrije Universiteit Brussel (VUB), Belgium, 
Francesc Baró shared the view on the need to change the 
way we move around in the city, prioritizing public trans-
portation or other non-polluting alternatives. However, he 
also pointed out a key factor in creating green areas for 
improving the air quality and reduce traffic, warning that 
bad planning would lead to gentrification and leaving the 
access to those areas only for higher socio-economic pop-
ulation segments. 



INSIGHTS - INTERVIEWS W/ CITIZENS

RESUMED INSIGHTS FROM CITIZENS

STAKEHOLDER POINT OF 
VIEW

INSIGHT

Summary of 5 interviews 
with Catalans (Residences 
of Barcelona, Sabadell and 
Sant Cugat)

Air Quality Each of the interviewee talked about clean air, seeing blue skies without any pollution, and having many parks and trees 
in the city. They think the car exhaustion fumes as the main reason for reduced air quality, while surprisingly none of 
them talked about factories and industrial zones.

Sustainable 
Mobility

Main idea emerged out of the five interviews is that people, regardless of the age group think about bikes, and railways 
when it comes to sustainable mobility. 3 out of 5 mentioned not using fossil fuels, while other 2 talked about reducing 
the amount of fuel we burned everyday in the cities.

Transporta-
tion Habits

Here the responses are divided. 3 out of 5 respondents are between 24-36 years old, while other two are between 60-
65 years old. The young group stated that they’re using bicing, TMB buses and FGC for the majority of their trips within 
the city, except when they’re in rush they use taxi (about 10% of their urban trips) However of these three 2 has person-
al cars, which they use when going out of the city, specifically named Andorra and Costa Brava. 3rd young person who 
doesn’t have the car however states that she rents when in need to go out of Barcelona. From these responses it looked 
like they make the effort to minimize the emissions within the city, however they like their comfort when going out of 
town. 
Older group on the other hand were reluctant to make any sacrifice there. They both have personal cars, and use it lit-
erally anywhere they go, no matter how close it is. They are aware of the emissions created however, due to pandemic 
using a public transportation is a big no for them, and their comfort as well as safety is more important than helping the 
environment. 
 Second part of the question brought some interesting answers from the different age groups. 
 Young group, all three, stated similarly that apart from trying to use public transportation especially railway, and bike, 
they focus on meat consumption as a way to mitigate. All three said that past couple of years they have been more 
aware of their consumption and reduced red meat dramatically. They all praised Heura brand. As it did not come up, I 
nudged them towards global shipment, they turned out to be huge fans of Amazon, and said that there’s no way they 
will sacrifice the convenience getting what you want, from wherever it is that’s located. The idea emerged there was that 
this has to come from governments rather than individual level. 
 Older group’s response was also interesting. Both stated that they will not change their diet, as pork and beef is what 
they enjoy the most, and younger population should be adjusting if necessary.



INSIGHTS - STUDIES AND ARTICLES

Mobile Sources of Air Pollution: 
Traffic is the main source of pollution in urban areas, with personal vehicles being the principal polluters. 
Transportation creates two different ways of air pollution: smog and PM. Electric vehicles generate a signifi-
cantly lower volume of emissions:

People who live, work or attend schools near major roads increase the incidence of health problems related to 
air pollution. Children and Elders are the most affected population segments.
Covid-19 Impact on Air Pollution:
In a study conducted on 24 major cities around the world, a range of decrease in GHG emissions (NO2 and 
SO2) was measured – from lowest of 3.3% decrease in Warsaw to 86.9% in Paris. Reduction is associated with 
the decrease of urban transportation.

SOURCE - TMB



INSIGHTS - CURRENT PROJECTS WORLDWIDE

Sustainable Mobility and Air Quality are not recently emerging trends. 
The awareness to GHG emissions as a result of using transporta-
tion means around the world has been here for quite some time, and 
initiatives to tackle that challenge have been implemented and are 
in progress at this very moment. 

Major cities in Europe are rethinking their public transportation ser-
vices: Berlin is implementing new technologies in their systems, 
from a wider distribution of electric bicycles to driverless subway 
lines; Milan and Paris are investing in new underground lines and 
cross-city metro lines to address the congestion; Madrid is devel-
oping active travel modes and promoting cleaner vehicles together 
with the health sector; The European Union is sharing an EU-wide 
real-time traffic data for development of sustainable mobility ser-
vices. 

Outside the continent, Costa Rica is investing in the installation of 
a new set of electric light-rail transport system with the main goal 
of encouraging a behavioral change of car users in San Jose; In the 
Philippines and India, private and public investments are combined 
for the development and implementation of low-carbon and sustain-
able transportation methods (for goods and services and for people). 

The surge of initiatives is apparent in smaller towns as well, rang-
ing from infrastructure projects mentioned above, to educational 
plans highlighting the connection between health and sustainable 
mobility, environment and equality, involving all age groups with an 
emphasis on younger age groups and children particularly. 



CONCLUSIONS OF INITIAL RESEARCH

From these interview insights, we discovered that cities and urban ar-
eas were the most affected by this challenge. The main problem was the 
mobility model and patterns from people and goods, which made cities 
unoptimized and thus, the tendency towards the use of personal vehicles 
that have a bad impact on land and the quality of air. 

But, since the main target are citizens in big areas, also users of person-
al vehicles were interviewed to understand their necessities and needs. 
A summary of 5 interviews shows that the main cause of air pollution for 
the users is aligned with the research done previously: the use of person-
al vehicles in urban areas. The most significant insight though, was that 
even knowing what the main cause of air pollution was, users didn’t want 
to change their mobility patterns, claiming a bad an inefficient public 
transport network as the main cause of the problem. As a review of our 
research report and after taking into consideration research data with in-
terview insights of the different stakeholders, the following conclusions 
were extracted:

- Traffic is the main source of pollution in urban areas, with personal ve-
hicles as the principal polluters. 
- A change in the transport model and people thoughts must be imple-
mented.
- The reduction of these personal vehicles is complex due to the uncom-
fortably and inefficient public transport network.
- The users are very aware of the problem and challenge, so it is not a 
problem of consciousness. 

There are many different ideas that also tackle the challenge the way we 
want: considering a cleaner, faster, safer public transport solution that 
also offers privacy and comfort.



CONCLUSIONS OF INITIAL RESEARCH

SCREENSHOT FROM OUR MIRO BOARD - PROBLEM DEFINITION



CONCLUSIONS OF INITIAL RESEARCH

We ended up with the following problem statements:

How might we reduce the use of person-
al vehicles in favor of public transport, 
while at the same time reducing costs, 
reducing travelling times and making it 

more accessible?

How might we incentivize users to 
adopt more sustainable methods of 

transportation?

How might we make people aware of 
the situation and the consequences 

of air pollution in urban mobility?

How might we de-size our 
mobility patterns?



CONCEPTUAL DEVELOPMENT

In this process, a straighten overview of the problem is done and different ideas are exposed. 
First, many problem statements have been defined as possible narrowed challenge: 
We know by the data extracted from previous research that, with a reduction of personal ve-
hicles, air pollution would also decrease. On the other hand, and taking into consideration 
the insights from the users, even knowing perfectly the cause of air pollution, they were not 
motivated to change their mobility patterns due mainly to the inefficient public transport net-
work. Thus, considering this reduction by making the users more aware of the of air pollution 
has been discarded as the problem to tackle. 
What we discovered while interviewing some of the stakeholders was that the mobility pat-
terns of our citizens could be changed if there were better methods of transport in urban ar-
eas.
Thus, and also considering that traffic jams are the main cause of air pollution in urban areas, 
we wanted to focus our solutions in answering the following question: How can we redefine 
an efficient transport model to ensure air quality in urban areas?
After asking this question, many ideas came into our minds. Following the different work-
shops proposed by the coaches, we tried to fit a solution in a future world asking ourselves 
the following questions: what if everything was different? What if new technologies allowed 
us to create new transport networks? And if so, how could a user be fitted in this new reality?
After discussions and voting on the different solutions, three main ones came into our minds:

- The use of UAVs as public transport to decentralize the current network and change the 
model of transportation in urban areas.
- The use of modular vehicles that allow sharing power and space between the different citi-
zens without changing the concept of personal vehicle.
- The use of new materials that can reduce the pollution in personal vehicles.

Because they were very similar (focused on a new concept of public transport giving at the 
same time privacy and security to the users), we decided to design an impact canvas in order 
to combine the use of UAVs as public transport with the possibility of a modulation in those 
vehicles.



Our initial Impact Model Canvas signaled the urban mobility patterns change as the desired impact, with the out-
comes of minimizing GHG emissions, time wasted during travel and improving people’s health. We would mea-
sure those outcomes through the change in number of cars on the road and through pollution related sickness 
cases reported, and the strategies to achieve it would be development of programs in partnership with local 
governments and providing incentives and nudges to change public behavior.

CONCEPTUAL DEVELOPMENT

SCREENSHOT FROM OUR 3RD CHECKPOINT - IMPACT CANVAS



CONCEPTUAL DEVELOPMENT

In our visit to CERN, we learnt a lot more about the purpose of innovation, and the difference between an incremental and rad-
ical changes’ effect on our world. We realized that our journey still lacked some understanding of the problem we were trying 
to address, as our proposals were not focused enough, and didn’t generate an exponential change. We decided to merge our 
initial problem statements into a single one, that pointed better our perception of the challenge, the insights and our imagined 
future:

As a user, we imagined the following situation: we decide to go from point A to point B and we want to take the public trans-
port. We realized by the insights of our interviews that many questions come into our minds as users: How much time do I 
have to wait for the bus? How much time will take the overall trip? How many combinations I will have to take to go home? Is 
there enough space for me and my stuff?

Those questions, make public transport look like an impossible mission. Thus, in our new reality, cars, bikes, or conventional 
transports are no longer in our city. We take the mobile phone and ask for a pod (our solution). Few minutes after, at the en-
trance, a personal vehicle pick us up to drive us where we want. 

It was clear to us that we wanted to solve the issue we identified as preventing the goal from being achieved. And so, we took 
one of our three previously proposed solutions and modified it to allow the comfortable, safe and efficient transit from any 
point A to any point B within the city limits. Our modular multi-personal vehicle network would reduce air pollution and energy 
consumption and allow the abandonment of private cars. 

How might we change behavioral 
patterns to adopt cleaner alterna-

tives of urban transportation?



DESIGN DEVELOPMENT

In order to solve the problem of a public inefficient network, 
the network of pods (this is how we decided to call our solu-
tion) will be the following: when a pod is requested (via tab-
lets in the street), an algorithm based on AI will search for the 
nearest (in terms of distance and time) pod available. Then, a 
message will be sent into the wireless network to alert the pod 
(using releases of 5G and protocols device to device). In the 
meantime, the user will be able to see how many minutes of 
waiting and where the pod is located. The waiting time could 
also be a request from the user and could be set beforehand.

Once the pod is alerted, its system (based also on AI) will cal-
culate the fastest route that will be actualized in real time. 
This allows the user to change its destination whenever he or 
she wants. At the same time, the pod will be recollecting en-
vironmental information not only from its sensors but from the 
messages that the smart city will be sending (like the position 
of other pods and their itinerary). 

With this information, the pod will not only be able to travel 
safely, but also to know constantly where the other pods are 
travelling. This allows the pod to connect its resources (in this 
case the battery power) to other pods that follows part or the 
full trip. With the connection of different batteries, the pods 
will be sharing power and therefore, consuming less electric-
ity. There will be up to 10 pods connected simultaneously, to 
increase the efficiency of the network in terms of mobility and 
energy consumption.

In overall, the coexistence of AI and the evolution of technol-
ogy towards smart cities, allows us to present a solution that 
provides, safety, comfort, and efficiency towards the people, 
respecting and connecting with the necessities of our planet.

CONCEPTUAL SKETCHES FROM TEAMMATE’S NOTEBOOK
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DESIGN

SIDE VIEW TOP VIEW BACK AND 
FRONT VIEW

BACK AND 
FRONT 

CLOSED VIEW

SIDE CLOSED 
VIEW



DESIGN

FIRST STEP - ORDER POD ON PAD OR PHONE

THIRD STEP - STEP IN AND RIDE THE POD ANYWHERE!

SECOND STEP - POD WILL EMERGE FROM UNDERGROUND 
STORAGE



TECHNICAL REPORT

First of all, it is worth mentioning that all the numbers used 
are approximations and adaptations from different sources. 
The worst-case or a worst-case is considered in all cases and 
all approximations are being done as a worst-case as well.
There are plenty of technical aspects to consider in the Pod-
Net project:

- 7G:
We are in 2050 when the Pods network is completely deployed 
and working at 100% capacity. The actual criterium is to de-
ploy a new network 4G, 5G, 6G... every 10 years, as the de-
mand increases exponentially. Therefore, following this trend 
in 2050 the 8G network would be the main one used for com-
munications. For this reason, the frequency band of the not 
that much used 7G would be great to have as the main source 
for pods (as right now a lot of cars have 3G or 4G incorporated 
but not 5G). The network would be perfectly capable of deal-
ing with the 4M pods that we are using as a reference in Bar-
celona. To be able to handle the communication and the data 
sharing in the network. Not only that but from the actual 5G 
there is almost zero delays in the network and the bandwidth 
capabilities of a 7G network would be even better in all these 
aspects and can be adapted inside the pods to be used in a 
more optimal and efficient way.

- CO2 emissions:
Pods are electrical for a lot of reasons. Electricity does not 
produce CO2, it is much more energy efficient, much easier 
and cheaper to produce, easier to transport, it brings instant 
power from the moment a motor is started and more. All these 
aspects contribute to the need to have electricity as the pow-
er source for the pods as it brings the possibility to have bat-
teries, which are charged in the stations from the same elec-

tricity network that power the streets.
Specifically regarding CO2 emissions, according to the climate 
emergency declaration done by the Barcelona council in 2020, 
27,4% of the CO2 emissions in the city came from transporta-
tion sector. The total amount were around 3,4 million tones, 
which ends up being around 932MT of CO2.
And having in mind an average fuel car consumption around 
220gCO2/km this implies a reduction of 93% in the CO2 emis-
sions.

- Autonomous:
The pods being autonomous create improvements and advan-
tages over a conventional vehicle driven by a human. For in-
stance, in terms of security in Barcelona, in the year 2020, 
there were 5715 accidents 73% (4163) of which were caused 
by human mistakes. Some of them were due to lack of atten-
tion, not respecting the speed limits, not paying attention when 
doing line changes or when a pedestrian crosses the street.

All these problems are solved with the autonomy of PODNET 
as they will always respect all these aspects. Not only that but 
with the AI integrated and everything it has learned it can pre-
dict and anticipating some accidents. For example, breaking 
before a human would ever do. Or seeing someone crossing a 
street in a prohibited place and anticipating it.



TECHNICAL REPORT

- Cameras, Radars and Sensors:
In each pod, there are several cameras, sensors and radars 
providing full coverage of the surroundings of the pod. The 
cameras provide optical information in the visible spectrum to 
analyze and process being able to understand the environment 
in a close range. Radars provide distance information in the 
frequency of operation, giving the possibility to detect objects 
and the distance to them, not only but their orientation, speed 
if it is moving, and more. Lastly, sensors provide information 
relating to events happening around, they could range from 
proximity, speed, temperature, acceleration, orientation, and 
so on. The combination of all this information is crucial in the 
autonomous driving aspect to understand what is happening 
around and act according to that.

- AI:
For the last 10 years, there is an increasing tendency toward 
Artificial Intelligence, in specific with Deep Learning and Neu-
ral Networks. It is impossible to imagine the capacities and 
possibilities in 30 years relating this technology, for example, 
right now every 2 or 3 years actual models get obsolete. What 
we have for granted is that the use of different systems of cam-
eras, radars and sensors provide a huge amount of informa-
tion to process. All this data is not only useful for using it in 
real-time but to use it to train Artificial Intelligence models, 
which will provide solutions and adaptations to problems when 
presented in different situations. Not only that but it will help 
make the pods better in terms of autonomous driving capabili-
ties. It will help the network to share the information in a more 
efficient and optimal way and use it in a way that humans are 
not able to process.

POD FEATURING THE LIDAR, SENSORS AND CAMERAS FOR 
SAFETY AND AUTONOMOUS DRIVING



TECHNICAL REPORT

- Energy consumption:
Lastly, let’s talk about the specifications of the pod and the 
energy consumption.
As mentioned before pods are electric, which means that they 
have an electric motor and a system of batteries. We will com-
pare pods with an actual existing vehicle, just to show how 
that would be completely possible but even better as technol-
ogy improves and expands at a very high ratio and every few 
years we have new possibilities in every field.
Looking at the specifications of a SmartEV we have:

- It weighs around 1T.
- It has a battery of 17,6kWh with a range of around 140km.
- A 60kW maximum power.
- 2 seats
- Maximum speed of 130km/h.

Each pod can carry 4 people which increases the weight how-
ever, it is much lighter as it only goes inside the city at a max-
imum speed of 30-50km/h on main roads. That brings the pos-
sibility to reduce the weight of the body being able to make it 
much lighter.
About the motor, you do not have to carry that much weight 
at that maximum speed. However, as pods would interconnect 
in the main roads and one motor would power up to 10 pods it 
would need more power. Therefore, the maximum power of the 
motor will be 120kW. An electric motor does not increase the 
size or weight as a result of having more power (as would hap-
pen in a fuel vehicle). Thus, we will keep a low consumption 
and weight. Not only that but having a bigger motor does not 
consume more, as it will only use the energy required to carry 
the number of pods connected, for instance, if it has only one 
pod the maximum power used would be the one required for 

one (much less than 120kW), not consuming more.
Relating to the battery, the pods weigh less and go at a much 
lower speed adding the fact that the maximum range would be 
30km (around going from the furthest points in Barcelona two 
times) the capacity will be reduced as well.

To talk about the energy consumption with respect to a fuel 
car we will consider the following
- The time travelled by car inside Barcelona counting red lights, 
traffic jumps, speed limits, and more is 20 minutes.
- The average speed of the car is 25km/h.
- The average consumption of the car is 10L/100km being in-
side a city which usually is more than on highways.
- The number of cars entering in 1 day in Barcelona is around 
1 million.
- 1L of fuel in terms of energy corresponds with 9,5kW.
- We are considering a x2 as the car has to enter and exit.

Those numbers give a trip of 8,3km moving around the city, 
which consumes 0,83L times all the cars are 0,830 million li-
tres that in terms of energy is 15,77PW.

Now the pod considerations are:

-There are 4 million pods movements in the city.
-Each pod consumes 4,25kWh/100km (an average car con-
sumes around 20kWh/100km).
Considering the same distance moved, 8,3km, this implies 
0,7223kW and a total of 2,89PW. That implies a reduction of 
energy of around 80%.



PODNET

THROUGH AI AND A 7G NETWORK, PODS MAKE THEIR OWN ROUTES AND CONNECT MAGNETICALLY TO REDUCE ENER-
GY CONSUMPTION 



BUSINESS MODEL

PODNET’s unique value proposition is allowing people to travel safely to their destination within the city limits while saving 
time and money, in a significantly lower carbon emission. Our service doesn’t just add another transportation mean, it com-
pletely solves the root cause for many inhabitants not to prefer public transportation over their private car, thus potentially 
lowering not only the use of private vehicles, but also the use of current public transportation. 



PODNET

Customer Segments

This alternative for transit will revolutionize the service of 
TMB, allowing all residents of Barcelona to commute around 
the city from home to work, school, commercial zones etc; It 
will also offer a friendly option for tourists, who do not know 
their way around, to not be dependent on navigation apps and 
wifi access. We expect that out of all users, private car own-
ers who refrained from using buses and metro for various inef-
ficiency reasons (distribution of stations, safety, etc.) will be 
the first ones to try this new alternative.

Revenue Streams

On the long-term, PODNET will rely mostly on two sources of 
revenue:
1. The existing public transportation payment system – us-
ers (both residents and tourists) will be able to purchase any 
option from a single ride to periodical transit contracts, simi-
lar to the ones existing today.
2. Ads – both the interior and exterior parts of the pod can 
host a digital ad, that will change according to the users board-
ing the pod for each journey. Having this adaptability will be 
worth more than a standard pre-determined ad across all pods 
for a given period.

In addition, PODNET hopes to start its activity with various 
governmental grants and subsidies for carbon offsetting, both 
from the Generalitat de Cataluña and from the government of 
Spain. 

Cost Structure

The initial costs of manufacturing the pods and laying its in-

frastructure will be significant and, as a result, its heaviest 
expense in any given city, however we do estimate that the 
municipalities will participate in the infrastructure due to the 
product’s benefits described in this dossier, mostly direct and 
indirect carbon offsetting and improved air quality. 
On the long-term there will, of course, be standard costs such 
as Marketing (though lower, since the pods’ visibility will be 
sufficient), General and Administration expenses and training 
expenses for operating staff and customer service at the HQ 
for each new client city.

Go-to-Market Strategy

PODNET is a public transportation vehicle, and therefore will 
be marketed directly to the relevant municipality, emphasiz-
ing the financial benefit from the improved air-quality in the 
city, ranging from direct impact on quality of life, government 
spending on air pollution related health issues and indirectly 
from satisfaction of residents and tourists. The implementa-
tion will start with the development of the relevant technolo-
gies and the availability of flexible yet durable raw materials 
for the structure of the pod. 

Although the pods will be sold to the municipality, PODNET 
will be introduced to the general public in a joint promotion of 
the company together with the municipality and the govern-
ment of Cataluña. The pods operation has to be across the en-
tire city at once, otherwise it will not serve its purpose. Other 
cities in Spain, across Europe and around the world will see 
the implementation of the pods network and will be able to 
understand its advantages demonstrated live.



BIBLIOGRAPHY

“Sustainable Mobility With TMB | Transports Metropolitans De 
Barcelona”. Tmb.Cat, 2022, https://www.tmb.cat/en/about-tmb/
quality-environment/sustainable-mobility.

“CBI - Challenge Based Innovation”. Challenge Based Innova-
tion, 2022, https://www.cbi-course.com/.

“Portal de información urbanística BCN” 2022, https://ajunta-
ment.barcelona.cat/informaciourbanistica/cerca/es/.
“Google Maps”. Google Maps, 2022, https://www.google.com/
maps/@41.3967731,2.1600066,18z.

Climate Emergency Declaration. 2022, https://www.barcelona.
cat/emergenciaclimatica/sites/default/files/2020-01/Climate_
Emergency_Declaration.pdf.

“Balance Of Accidents In Barcelona In 2020”. Info Barcelo-
na, 2022, https://www.barcelona.cat/infobarcelona/en/tema/
security-and-prevention/balance-of-accidents-in-barcelo-
na-in-2020_1042906.html.

“1,3 Millones De Vehículos Entran O Salen De Barcelona”. Ww-
w.20Minutos.Es - Últimas Noticias, 2022, https://www.20minu-
tos.es/noticia/34579/0/millones/vehiculos/Barcelona/.

Smart EQ Fortwo. 2022, https://www.smart.mercedes-benz.
com/es/es/modelos/eq-fortwo-coupe#intro-smart-eq-fortwo.
“Compliance with 2021 WHO air quality guidelines across Eu-
rope will require radical measures”. Iopscience.Iop.Org, 2022, 
https://iopscience.iop.org/article/10.1088/1748-9326/ac44c7.

“To What Extent The Traffic Restriction Policies Applied In 
Barcelona City Can Improve Its Air Quality?”. Https://Www.Sci-
encedirect.Com/, 2022, https://www.sciencedirect.com/sci-

ence/article/pii/S0048969721058216?via%3Dihub.

“What we can learn from birdsong: Mainstreaming telework-
ing in a post-pandemic world”. Https://Www.Sciencedirect.
Com/, 2022, https://www.sciencedirect.com/science/article/
pii/S2589811620300331?via%3Dihub.

Barcelona, Instituto et al. “Cerca De La Mitad De Los Casos 
De Asma Infantil En Barcelona Son Atribuibles A La Contam-
inación Atmosférica”. Isglobal, 2022, https://www.isglobal.
org/-/cerca-de-la-mitad-de-los-casos-de-asma-infantil-en-bar-
celona-son-atribuibles-a-la-contaminacion-atmosferica.

“Gear Change: A Bold Vision For Cycling And Walking”. Assets.
Publishing.Service.Gov.Uk, 2022, https://assets.publishing.
service.gov.uk/government/uploads/system/uploads/attach-
ment_data/file/904146/gear-change-a-bold-vision-for-cycling-
and-walking.pdf.
“One App For Bus, Train, E-Scooter, Bike, Taxi - Whim Helsin-
ki”. Whim Helsinki, 2022, https://whimapp.com/helsinki/en/.


