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How Mobility Hubs Create Synergy Between 
Mobility, Energy and Social Challenges

Introduction
The earth is a beautiful place, with all of its refined 
ecosystems and natural intertwined networks. But 
it’s vulnerable too. It’s becoming increasingly clear 
that we have to make dramatic changes in order to 
survive. So, in order to make the right choices and 
set a course for the future of our world, we have to 
zoom out. Literally. When we view our earth from 
space, like an astronaut, it becomes very clear 
how vulnerable and small the planet is and how 
we are dependent on each other to define the 
right way forward.

The world’s population growth has been 
concentrated in cities for several decades and 
will mostly be within current city limits during the 
forthcoming decades, which means we have 
to house a lot more people per km2. But we are 
facing a multitude of other challenges in the 
21st century too. The circular economy, a higher 
demand for green spaces and a flexible stock 
of available homes are all issues on the agenda 
and all demand square metres within our already 
densifying cities.

Willem Snel

The world seen from the International Space Station



247Healthy Communities, Healthy Climate

At the same time, the energy transition resulting 
from climate change issues, such as air pollution, 
heat stress, flooding, etc. is now also appearing 
in our cities. The new energy networks and 
measures needed to effectively counter climate 
change effects both require physical m2 within our 
cities.

Thirdly, social inclusion is a growing concern, as 
people are being left behind by an increasingly 
faster evolving society, be it as a result of a lack 
of income, a lack of digital skills, language or 
otherwise.

This article therefore focusses on urban areas, 
where challenges are the greatest and most 
complex and where a multitude of demands in 
the field of energy, climate, economy, greenery, 
safety, inclusion, habitability and recreation 
all require space. Approaching mobility as a 
discipline which creates rather than demands 
space, will literally generate more room for these 
other important goals.

Mobility hubs, which will be addressed in this 
article, have the potential to be a big part of the 
solution to reduce space used for mobility in 
cities. Space we can use for the other challenges 
our cities need to face. Mobility hubs can also 
become a ‘battery for the neighbourhood’ when 

combined with the energy transition. And they 
even have the potential to be an area’s new 
‘social heart’ as a result of their implicit use and 
functionality. We are thereby integrating mobility, 
energy and social amenities into a new kind of 
human ecosystem with synergy for all, ultimately 
resulting in a better quality of life.

Synergy is common in nature (clown fish and coral)

Intertwined networks in nature as inspiration for 
human networks (protein interactions in Treponema 
pallidum) 

Source: Titz B, Rajagopala SV, Goll J, Hauser R, McKevitt MT, et al. (2008)
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Mobility is not only a means to a goal, but also a goal in itself. 

‘Marchetti’s constant: travel time per day around the world is always and has always been around 1,1 hours (66 minutes) 
a day. This is a travel need, so moving around is in our DNA. Less than 1,1 hours makes one restless, more makes one 
uncomfortable. 

Source: Schafer, A; Travel Time Budgets (1998)
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transport available to many enabled our cities to 
keep expanding outwards and merge together-- 
the start of ‘urban sprawl’.

But we are now facing the negative consequences 
of this urge to expand. Travel is starting to take 
too long; air and noise pollution are taking a toll; 
the system appears to be collapsing. Mobility has 
increasingly demanded more space, particularly 
because of the car as a private possession. Space 
which we are now in dire need of in order to 
reshape our cities in a sustainable manner and 
make them ready for the future.

The challenges in the 21st century are most 
pressing within existing urban areas, and the 
demands are even greater this time—a multitude 
of demands for buildings (densification), water 
storage (climate change), greenery (living quality 
and reduction of heat stress), and energy (energy 
transition) literally demand space within the 
already high urban construction challenge. We 
believe that a more space-efficient approach to 
mobility can create this space, but this would 
mean moving away from the trusted set of 
formalities and design rules; business-as-usual 
is no longer an option. We will need to adopt a 

Looking back on nature’s complex ecosystems 
and networks, let’s try and use these as an 
inspiration to intertwine our own human networks 
(mobility, energy and social), in order to create a 
better future, with clean air, freedom to move and 
a good quality of life for everyone. This article is 
about making an initial step towards real synergy, 
as it’s found in nature, where combining 1+1 is 
usually 3 and 1+1+1 could even be 6.

Mobility and spatial 
planning
Mobility is a basic need. Research around the 
globe has shown that all persons, wherever they 
are in the world, want to be mobile – move from 
A to B to C etc. – for a little over one hour per 
day. Mobility is not merely a means for reaching 
a destination, but a goal in itself. It is part of our 
DNA.

Moreover, urban development and mobility have 
been closely interrelated for centuries. Villages 
at junctions of routes and rivers grew into large 
cities, the invention of railways suddenly made 
our daily urban system a lot larger than our 
own village, and the car in its role as a means of 

Future mobility is all about space! 

‘people throughput’: space use of different modalities: equal numbers of people on foot, on bike, in bus and in car. 

Source: Australian Cycling Promotion Fund
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fundamentally different approach to mobility: “re-
thinking mobility”.

To “re-think mobility” we have to step into the 
future and imagine our cities in 2040. Mobility 
hubs as described here will not be here tomorrow, 
but if we co-operate and follow the dream, they 
present a tremendous opportunity to integrate 
mobility, social amenities and energy. In this 

article, the mobility hub concept is deliberately 
described from this future perspective, because 
a complex innovation such as this can only be 
realised when we start by imagining the future 
and then start to make (small) steps to reach that 
desired future.

Concept of a mobilityhub

A concentrated place with public transport and shared electric mobility, max. 300m. walking distance 
from your home. Shared mobility uses less parking and infrastructure, creating space for landscaping, 
playgrounds, stormwater storage and heat-stress reduction.
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Mobility hubs
Shared electric mobility and excellent 
public transport

One of the concepts which can make a major 
contribution to ‘re-thinking mobility’ consists 
of mobility hubs: a network of locations with a 
gathering of amenities where (shared) mobility 
and public transport are offered. Mobility hubs 
are not interchanges in this definition, but lively, 
pleasant places where you can find all facilities you 
would want to use. Not in an unpleasant parking 
garage, but in a beautiful place you actually want 
to be in. The hubs must, as a rule, be within easy 
walking distance (max. 300 metres or a 5 minute 
walk) from your home, because the idea is that 
everyone starts his or her journey in the hub to 
pick the shared vehicle of his or her choice for 
the day: public transport, bike, scooter, LEV, car, 

cargo bike, shuttle, boat, etc. Since there would 
be no ownership, the mode of travel can vary each 
day. Everything shared, everything as a service, 
and everything cheaper.

Depending on the density of the urban 
environment a hub will be bigger or smaller, 
because the denser the environment, the more 
people live within the 300 m. radius of the hub. 
Also, depending on the type of people or type of 
households, the type and quantity of modalities 
can be differentialized in order to offer just the 
right mix of mobility.

In this vision, the hubs would be the ‘knots’ in our 
future neighbourhoods, with a hub available for 
every urban inhabitant within 5 minutes, making 
ownership of modalities redundant.

Vision 2040 for Assendorp Zwolle (NL) with hubs and carfree green living streets. 
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Mobility hubs as social 
destinations
The current, and especially the future, urban 
citizen will most likely no longer be attached to 
possessions in this era of the sharing economy, but 
wants to be facilitated from A to B with personal 
freedom of choice in the fastest, cheapest, 
healthiest, or rather cleanest way. This is precisely 
what the concept of the mobility hub offers. 
Moreover, residents will change into selective 
travellers, because the automatic reflex to use the 
car for everything will be removed. For example, 
the high-quality availability of public transport and 
bicycles will make people more likely to choose 

these (cheaper, healthier, faster) options. This 
results in fundamental behavioural change!

This, in turn, leads to a reduction in the private 
ownership of cars (in particular), and a modal shift 
towards more public transport (the locations of 
the hubs will have to be aligned with the public 
transport system) and active and shared mobility. 
The space taken up by parked and driving 
vehicles is significantly reduced in this manner. 
One shared car for instance can already replace 4 
private cars (source: CROW- KpVV, Going Dutch, 
2014). This freed-up space can be used for the 
other challenges we face in cities: trees and water 
to reduce heat stress, bioswales for water storage, 
green areas to play in, separate cycling paths, 
etc., but also space that can be used for the major 

Adding urban and social functions from a user perspective creates a ‘heart of the neighborhood’. A beautiful 
place you start and end your journey each day, and meet people. 
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Visual of the hub, a high quality building with urban functions on the 1st floor, and high quality public space 
around, freed from parked modalities and transformed into green and pleasant streets.

densification challenge. Innovating in mobility 
concepts can literally allow mobility to offer space 
to these other challenges: Mobility as space-
maker!

Because the hub would be the central location 
of your travel behaviour and the place where 
you start and end your journey every day, the 
hub is also a social meeting spot. After all, all 
residents in a radius of approximately 300 metres 
visit this space virtually daily. This makes the hub 
perfectly suitable for gathering other social and 
commercial functions such as a package pick-up 
point, a pharmacy, a supermarket, a childcare, a 
cafeteria, etc. But it can also house a municipal 
desk or information point where residents can be 
informed or ask questions about the use of shared 
mobility, a meeting spot for elderly residents, a 
community centre for young people, etc. This 
links the new, shared, and clean mobility to other 
functions in one’s daily living and mobility pattern, 

and the hubs host social functions that lead to a 
greater social inclusion in this manner.

This turns the hub into the ‘heart of the 
neighbourhood’. It must be a building with a 
great architectural quality and a human factor. 
The functionalities and the added value to the 
daily living pattern make it pleasant and desirable 
to make use of public transport or the electrical 
shared mobility in the hub rather than a private car.

Energy transition
Fossil fuel emissions and the associated air 
pollution and greenhouse effect is becoming an 
increasingly greater public health issue. A new 
absolute emissions record is registered almost 
every year. Mobility is responsible for 25% of 
these emissions. The US, Northwest Europe and 
China suffer from especially high levels of NOx 
pollution, resulting in health issues, and even in a 
life expectancy loss of 1 to 3 years. The need for 
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a rapid transition towards clean forms of mobility 
(electrification) is clear and urgent.

Clean mobility and the energy grid

Mobility hubs offer a major opportunity to 
accelerate the electrification of transport by only 
offering electric vehicles in the hub. Since all 
electric vehicles will have an excellent battery, 
this offers the opportunity to level the burden 
on the energy grid (‘peakshaving’) by charging 
and returning electricity from the car batteries 
to the energy grid (smart grid). After all, the 
capacity of the energy grids is facing increasing 
pressure because of the electrification and is at 
risk of exceeding its capacity at certain times. 
Mobility hubs can reduce or even prevent major 
investments in expanding the energy grid through 
this ‘peakshaving’.

Mobilityhubs as energy source

But there are more opportunities. The hubs 
can also become the ‘power houses’ of the 
neighbourhood. After all, they are approximately 
600 metres / 0,37 miles apart (2x the maximum 
walking distance from the perspective of the 
user). This creates the chance to provide homes 
in a radius of 300 metres around the hub with 
sustainably-generated heat using Aquifer Thermal 
Energy Storage (ATES), a system which stores 
water in the ground, used for cooling in summer 
and heating in winter.

A second potential source of energy is the hub 
itself: solar panels on top of the hub generate 
clean electricity for the vehicle batteries but can 
potentially also be used to offer homes around 
the hub with clean electricity (just like the ATES). 
The surrounding flat roofs will potentially also 
need to be equipped with panels to generate 

Air pollution is a pressing problem, reducing health and life expectancy. 

Source: KNMI; OMI satellite image of NOx pollution worldwide
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sufficient energy for this purpose. As a result, the 
hub does not only offer shared and clean mobility 
within a radius of 300 metres but also clean and 
sustainably generated energy: ‘a battery for the 
neighbourhood’.

The ultimate dream is to offer all required mobility 
to each home in the city within a radius of 300 
metres, and to provide them with all heat and 
energy from this hub. A ‘smart grid’ which puts 
less or no strain on the overarching energy grid, 
which otherwise would have to be highly invested 
in to expand its capacity.

Business case through synergy

In the mobility hub concept, the merger of 
mobility, energy, and urban functions results in 
a comprehensive ‘heart of the neighbourhood’, 
a place where true synergy arises. This synergy, 

in particular, is the business case underlying this 
concept. The separate aspect of shared mobility 
can often not be turned into a comprehensive 
business case at this time. But the combination 
with energy and social functions is such an 
added value to the business case that it becomes 
feasible. The ultimate result is:

 º Less space taken up by parked cars. Space 
that can be used for climate adaptation: water 
storage/ reducing heat stress, greenery, 
playgrounds, active mobility (walking/cycling), 
or better public transport.

 º Accelerated transition towards electric mobility, 
which is very urgent from the perspective of 
NOx emissions and climate change.

 º Improved social structure in the 
neighbourhoods. A radius of 300 metres within 

Adding urban and social functions from a user perspective creates a ‘heart of the neighborhood’. A beautiful 
place you start and end your journey each day, and meet people. 
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which everyone can find mobility, energy, and 
facilities leads to a sense of community, like in a 
village. A shared interest and something to be 
proud of.

 º A ‘5-minute neighbourhood’ with all mobility 
and daily amenities a 5-minute walk away.

Area developments as 
incubators
Large-scale area developments are being planned 
at the moment in virtually all cities around the 
world in order to meet the demand for housing. 
These area development projects are perfectly 

suitable for testing and implementing innovations 
such as mobility hubs. After all, the way in which 
we want to live, move, and work can be fully re-
invented in these area developments, because 
we know that a relocation (of a residence or place 
of work) is the perfect time to achieve behavioural 
changes in people. Mobility behaviour is 
notorious learned behaviour, which means that 
a compelling event like moving your home or 
place of work to a new area development is the 
most opportune moment to truly make people 
travel in a different manner. By thinking in terms 
of personae and giving fictitious users a real face, 
we can find out which other needs the future 
residents and users have. In this way we can 

The hub as a high-quality addition to the urban fabric. Mobility, Energy, urban functions come together in one 
beautiful place. 
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The hub as a high-quality addition to the urban fabric. Mobility, Energy, urban functions come together in one 
beautiful place. 

customize for each area development the type 
and quantity of mobility hubs and modalities 
and make them perfectly suited for the (future) 
inhabitants.

These customizations and additions are not 
limited to mobility, but specifically concern other 
facilities such as package pick-up points, daycare, 
fitness, supermakets etc. The development 
of an area with predominantly single-person 
households will result in different requirements 
in terms of facilities and mobility than a family-
oriented area development. Thinking in terms of 
demographics with living and travel styles ensures 
that the mobility facilities can address the needs, 
rather than the other way around. Facilities based 
on demand, not based on supply. One size does 
not fit all!

The business case becomes clear here for 
parking alone. Focussing on public transport, 
active mobility, and shared transport significantly 
reduces parking needs. Parking in an urban 
redevelopment project will generally need to take 
place underground or at least in a built structure. 
An average cost price of a built parking space 
of approximately € 25,000 ($27,580) quickly 
leads to € 150 million ($165 million) in savings 
in construction costs in an average urban area 
development of 5,000 homes. This financial 
benefit should specifically be used to create 
mobility hubs, Mobility as a Service services, but 
also to investment in high-quality public transport.

The lessons learned in area developments and 
the associated new behaviour can also be used in 
existing urban areas in the future. Shared mobility 
will replace parking spaces on the streets, which 
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results in an enormous quality improvement of 
the public space. This results in more space for 
landscaping, playing, water storage, space to 
meet people, and in turn leading to a higher 
‘qualify of life’!

Symbiosis and synergy
True innovation and progress can only be 
achieved when we really start to collaborate, not 
only private and public partnerships, but also 
inter-disciplinary partnerships among mobility, 
energy, economy and social departments 
within governments. Mobility hubs require a 
comprehensive approach to mobility, behaviour, 

energy, urban planning and architecture 
of policymakers, designers, residents and 
developers, in order to truly capitalize on the 
potential. Considering the major challenges 
and the pressure on available space, all parties 
– particularly city governments – will need to 
take this step towards more comprehensive and 
less sectoral considerations to be able to remain 
healthy and attractive cities: now and in the future.

When we look back at this in 2050 – from space 
– we will hopefully be able to conclude that we 
have learned from symbiosis in nature, and that we 
have accordingly linked our own human networks 
together in an intelligent manner, creating true 
synergy and quality of life.

The dream for the future: mobility, energy and social neworks coming together in an intertwined system, inspired by 
nature.
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