
Hubs and “knooppunten” are a popular topic 
in current research and policy documents, 
always describing a slightly different pictu-
re of what a hub entails and which categories 
might be used. Neighborhood hubs in special 
are a relatively new development in the hub 
concept, and they might have the potential 
to transform the way people move, meet and 
make use of amenities in todays neighbor-
hoods.
This explorative research investigates how 
suitable locations for neighborhood hubs can 
be identified to combine the different functi-
ons of hubs. Hubs are understood as nodes in 
the spatial network where different functions 
come together. The smallest version, the neig-
hborhood hubs, can form the starting and end 
point of the daily trips of the local residents, 
providing them with different modes of trans-
portation, easily accessible amenities and lo-
cally generated sustainable energy.

This summary provides an overview of the 
conducted research and is structured as fol-
lows: Chapter one explains the concept of 
neighborhood hubs and the research questi-
ons, chapter two shows the applied methods, 
chapter three displays the results of the expert 
interviews and the ranking and chapter four  
displays the full list of potential indicators. The 
fifth chapter shows the results of the GIS ana-
lysis and chapter six concludes this summary 
and shows the main implications.
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The research question asked was:
How can suitable locations for neighborhood hubs be 
identified to combine societal, mobility-related and 
energy-related functions in the case of the neighbor-
hoods Assendorp and Kamperpoort in the Dutch city 
of Zwolle?
 

In this research, a neighborhood hub was defined as a 
centralized mixed use place in a neighborhood where 
the user can choose between different modes of trans-
port (mobility/transfer function), make use of (social) 
amenities (societal function) and the energy produc-
tion and supply for (a part of) the neighborhood is 
centralized (energy function).

The mobility function of the hub can...
• enhance accessibility of the residents
• solve the first and last mile problem
• reduce traffic within neighborhoods
• enhance active mobility
• provide more space for other uses in the neig-

hborhood

The society function of the hub can...
• provide the residents with more (social) amenities
• provide meeting space for the residents
• increase the social cohesion and identity

The energy function of the hub can...
• provide the neighborhood and the vehicles with 

locally generated sustainable energy
• make the local energy network more independent 

and stable
• balance the energy network by peak shaving
• reduce the costs of installing charging infrastruc-

ture

In the course of the research it was however discove-
red that the main focus of most projects concerning 
neighborhood hubs is the mobility function, while the 
social function often is on the second place. It has not 
often been attempted to combine the topics of mobili-
ty and energy in a neighborhood hub.

In the beginning of the research, ten potential indica-
tors were identified:
  

These indicators were derived from scientific literatu-
re and policy documents on the topics of hubs, Tran-
sit Oriented Development, social accommodations, 
urban design, green urbanism, livability, walkability, 
intermodal mobility, first and last mile and MaaS, 
among other concepts.

1 the concept & research questions
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In the course of the research, twelve expert interviews 
were conducted. The expert interviews were divided 
in two parts: in the first part, open-ended questions 
on the three functions of hubs were asked. In the se-
cond part, the expert was asked to discuss and rank 
the potential indicators for finding a suitable location 
as well as add new indicators to the list.

The open-ended questions were mainly concerned 
with the importance of the three functions for the 
neighborhood hub as well as the potentials and pro-
blems of incorporating a hub with these functions in 
existing neighborhoods.

The ranking
For the ranking, the experts were first asked to name 
potential indicators themselves and were then shown 
the list of prepared indicators. They were then asked 
to select and rank five of their own and / or the prepa-
red indicators in the order of the importance for the 
selection of a location of a neighborhood hub.

The ranking of the different experts were then used to 
arrive at a ranking for the two case neighborhoods, by 
caculating the rank of each single indicator.

The GIS analyses
The ranking resulted in a list of five highly important 
indicators for the selection of locations for neighbor-
hood hubs in the two case neighborhoods. For these 
five indicators, GIS methods were searched for that 
could display that indicator easily.

For the indicator social amenities for example, the in-
formation from the BAG (Basisregistratie Adressen 
en Gebouwen) in the column function was used to 
select those buildings within the neighborhoods that 
provide the residents with any kind of amenities. The 
inclusion of specific categories was discussed based 
on the theoretical considerations within the thesis.

After information about all five indicators was col-
lected and the relevant characteristics were selected, 
a buffer of 100 meter was applied on the items of the 
five indicators and these buffers were intersected, re-
sulting in a map showing the different potentials wit-
hin the neighborhoods. The results were classified ba-
sed on the presence of the indicators into: areas with 
the highest potential for placing a neighborhood hub 
(all five indicators present), areas with high potential 
(four indicators present), areas with medium poten-
tial (three indicators present), areas with low poten-
tial (two indicators present) and areas with very low 
potential (one indicator present).

The resulting very high and high potential areas were 
analyzed based on vacancy (existing space within 
the areas) and the possibility to connect them to the 
energy network. The vacancy analysis looked at the 
age and historic value of the buildings, as well as their 
current function.

2 methods
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The open questions of the expert interviews focussed 
on the three functions of mobility, society and energy.

General results of the expert interviews
The experts see the combination of the three functions 
of mobility, society and energy in a hub as having high 
potential for the improvement of neighborhoods. The 
combination between mobility and society seemed to 
still be relatively new, but it was clear that it is percei-
ved as having high importance for the functioning of 
the hub. One expert said:
“I really think it is a social point, it should be. Else it 
is not a hub, then it is a parking garage. If you want to 
make it a hub, different functions should intervene, so 
that you get a mix” (Expert 12, 2020, p. 9).

Interestingly, there is no agreement on the perception 
of what exactly is a hub. While some of the experts 
think that the connection with public transport is 
essential to the neighborhood hub, others see this as 
secondary, and some experts think that including par-
king spots for the private vehicles of the residents is 
important, while others see them more as an addition 
or even a issue that can reduce active mobility. Moreo-
ver, some neglect the energy function and sometimes 
the social function of the hubs.

Secondly, it became clear during the interviews, that 
there is a specific hierarchy of the three topics mobi-
lity, energy and society for the experts. It was made 
clear that the mobility function is the central function 
of a neighborhood hub, and all other functions that 
could be added to it are secondary.

Thirdly, it was discussed by several of the experts that 
the hub should be no goal by itself, but that it should 
rather serve as a solution for specific problems in a 
neighborhood. According to expert 12, a hub should 
be discussed as a potential solution like other solu-
tions and the decision to implement a hub should be 
based on the problems and needs in place.

Fourthly, one of the results of the expert interviews 
is that according to the experts, there is no “one size 
fits all” method for building a hub, but that for each 
location, a tailor-made solution of a hub must be put 
together

Finally, the fifth general result is that the experts agree 
that there should be a kind of “grow concept” for the 

hubs in a city, in order for them to fulfill their poten-
tial. It was explained that one should start with very 
basic ingredients of a hub, such as shared mobility, in 
a small quantity, and then take little steps towards in-
creasing the offer at the hubs.

The mobility function
The experts expect that sharing will become more po-
pular due to reduced costs, accessibility and flexibility. 
However, there are also obstacles for sharing vehicles: 
it is still more difficult than using a private car, there is 
not yet enough trust on the reliability by the residents 
and most residents are not yet ready to give up their 
personal car.
On electric vehicles, the opinions of the experts differ-
red. Some argued that there is no need and interest in 
electric vehciles in the two case neighborhoods, while 
others said that the residents would be interested to 
use them if they were provided as shared vehicles. The 
still high costs of electric vehicles and the uncertain 
availability of charging stations keeps customers from 
using electric vehicles.

The mobility function offers...
• high potential for enabling vehicle sharing becau-

se of the proximity of the hub to the homes of the 
residents

• high potential for bicycle sharing especially in 
areas where parking facilities for bikes are rare

• support to both the mobility and energy transi-
tion in the city by providing electric vehicles at the 
hubs

The society function
The experts thought very positive about the integra-
tion of societal functions into the neighborhood hubs. 
The main reasons for this are the increased conve-
nience of usage, as well as the potentials for social co-
hesion. Moreover, a general notion was that the ame-
nities that would be placed at the hub should directly 
support the neighborhood, and that they should be 
adjusted to what is needed in the neighborhood.

For the society function, it is important...
• to directy reward the residents for changing their 

behavior (e.g. using shared vehicles)
• to adjust the amenities at the hub to the socio-eco-

nomic and age structure of the residents
• to add amenities missing in the neighborhood to 

the hub

3 results of the expert interviews & ranking
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The energy function
The energy network in the Netherlands consists of 
high voltage cables transporting the energy from the 
place of production to the cities. Within the cities, 
there are three levels of transformation stations: the 
big, the middle and the small stations.

How does the energy network need to be adapted to 
deal with the neighborhood hubs?
In the coming years, the energy network in the cities 
will have to be significantly expanded to cope with the 
increasing energy demands by households. The char-
ging of personal electric vehicles at the houses increa-
ses the demand even more, leading to more expan-
sion of the network needed, which is why including 
the energy function in hubs could have high potential.

A neighborhood hub would not be connected to a 
small station but rather to a middle transformation 
station, because the small stations are often already 
at their limit by supplying the households, and the 
energy demanded by the amount the electric vehicles  
considered for the neighborhood hubs would be too 
much. The small transformation stations can therefo-
re not be used as the starting point for the develop-

ment of hubs. It might however be interesting to take 
the positions of the middle stations into account while 
selecting a location for a hub.

What are the potentials and problems of using V2G, 
electric vehicles and locally generated energy?
Generally, the use of Vehicle to Grid technology, which 
allows for feeding energy stored in batteries back into 
the grid, offers several benefits: It can help to balance 
the grid and thereby reduce the need for expanding it, 
and it can offer economic opportunities by feeding the 
energy back when the energy price is high.

The problem of using V2G with shared electric vehic-
les is that the vehicles need to be there when the ex-
cess energy is generated, which reduces the flexibility 
of usage during the day. Other problems are the still 
relatively expensive technology needed.

In the graphic below, the result of the ranking of the 
indicators by the experts is displayed. The explanation 
of the results can found on the following page.
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The ranking of the indicators
The five most important indicators according to the 
ranking of the experts are discussed in detail below.

It is directly visible from the ranking that the final 
ranking rather displays a picture of a lot of aspects 
that were relevant to the experts to different degrees 
instead of distinctive single winners. This can mean 
that besides the higher importance of the five highest 
ranking indicators, the other indicators should not be 
neglected as influence factors for selecting a suitable 
location.

It is interesting that a lot of indicators were ranked 
as important as the literature review suggested, and 
the others were ranked less important. The indicators 
(social) amenities, mixed use and population density 
were ranked as important as expected after the litera-
ture review, while the indicators spatial density, de-
mographic factors and proximity to heat stress were 
ranked less important than expected.

Accessibility by all modes of transport
The accessibility of all modes of transport has a signi-
ficant influence on other indicators, such as the attrac-
tiveness of the hub, but is also influenced by a range 
of different aspects. Most experts discussed that the 
potential location for a hub needs to be easily and sa-
fely accessibility by all modes of transportation. The 
hubs need to be located at strategic points on the main 
roads, which are logical to use. The routes to and from 
the neighborhood hub need to be clear, the hubs need 
to be visible and it is positive for the hub if it can be 
connected to already existing routes that are used by 
the residents on a regular basis. For the pedestrian, the 
walking distance should not exceed a range of 250 to 
400 meters, depending on the surrounding. For rea-
ching accessibility for the car driver, it was suggested 
to place the hubs on the edges of the neighborhood. 
For the pedestrian and the cyclist, the attractiveness 
of the route to and from the neighborhood hub is im-
portant, as it makes it more convenient to use.

Proximity to parking pressure
The indicator proximity to parking pressure was se-
lected, because it is expected to both show the places 
which need the hubs the most for reducing the par-
king pressure and because it was expected that the 
parking pressure could increase the willingness of re-
sidents to make use of the hub.

High parking pressure increases problems with fin-
ding a parking lot and reduces the amount of space for 
green and children to play and increases heat stress. 
All of these aspects can raise the interest of local re-
sidents in a neighborhood hub. Moreover, if shared 
vehicles offer the same flexibility as a private car, they 
can reduce the need for a private car.

Mixed use
The indicator mixed use was chosen by most of the 
experts because it increases the attractiveness of an 
area if it has several uses. Typically, in mixed use 
areas, everything is close by and can be accessed easi-
ly. The more uses are mixed in an area, the better it is 
for a hub, according to the experts. Moreover, already 
existing mixed use parts of a neighborhood are pla-
ces people already make use of, which makes it easier 
to implement a neighborhood hub there. Moreover, 
if there is a mix of functions in the surrounding of 
the neighborhood hub, then normally also a mix of 
different people make use of the area, increasing the 
potential user group of the neighborhood hub.

(Social) amenities
The indicator (social) amenities was often chosen 
in combination with the indicator mixed use, as the 
amount of amenities within a neighborhood can have 
a significant influence on the mixed use-status of the 
neighborhood. It was also discussed that the existence 
of different amenities at the hub, but also in the sur-
rounding area, would increase the attractiveness of 
the hub and thereby the “draagvlak“ of the residents. 
Moreover, it was discussed that the existence of ame-
nities in proximity to the potential location can be a 
significantly important reason to choose the place as a 
location for a neighborhood hub.

Population density
The indicator was selected mainly by the experts, be-
cause they agreed that there is a certain threshold of 
inhabitants that need to be living in an area in order 
for the hub to work economically and in terms of ca-
pacity. It was also discussed that a higher population 
density would increase the accessibility for all modes 
of transport, as a high population density implies a 
high spatial density. One expert explained, that the 
higher the population density is, the higher the inte-
rest of the residents should be due to higher parking 
pressure and scarcity of space in general.
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Social amenities describe all 
types of services that inhabi-
tants of an area need on a re-
gular or irregular basis and 
that have potential to increase 
the social cohesion. Potential 
amenities are: Grocery stores, 
pharmacies, cafés / restaurants, 
package drop-off, fitness, mee-
ting / conference rooms, com-
munity centers, other recreative 
functions, daycare, elderly care, 
schools.

The price of land and real estate 
at the location and in the sur-
rounding area.

Newly constructed residenti-
al housing (e.g. apartments, 
houses) is situated in close pro-
ximity to the neighborhood 
hub.

There are streets or areas that 
suffer from heat stress within 
medium proximity (e.g. within 
250 meters) of the neighbor-
hood hub.

There are urban green spaces 
such as parks, playgrounds or 
lawn in close proximity (e.g. 
within 100 meters) to the neig-
hborhood hub.

There are streets or areas in pu-
blic space that suffer from high 
parking pressure within medi-
um proximity (e.g. within 250 
meters) of the neighborhood 
hub.

There are existing or planned 
logistic facilities (e.g. delive-
ry of goods, last mile delivery, 
lockers for delivery and collec-
tion of parcels of locations of 
transport companies) located 
in close proximity to the neig-
hborhood hub.

Mixed use describes a type of 
urban planning that blends re-
sidential, commercial, cultural, 
institutional or entertainment 
uses into one space, where tho-
se functions are to some degree 
physically and functionally in-
tegrated, and that provides pe-
destrian connections.

Spatial density refers to the 
quantity of buildings within a 
certain measuring area.

Demographic data refers to the 
study of a population based on 
the factors such as age, race, 
and sex as well as socio-econo-
mic information (e.g. including 
employment, education, in-
come, marriage rates, birth and 
death rates).
Population density refers to the 
quantity of inhabitants living 
within a certain measuring 
area.

There is a stop of a public trans-
port line, e.g. of bus or rail, in-
tegrated or located in close pro-
ximity (e.g. within 100 meters) 
to the neighborhood hub.

4 the full list of potential indicators
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The land (parcel, plot, building) 
in question is in the hands of 
the public body (e.g. the mu-
nicipality, province or country) 
instead of a private company.

The neighborhood hubs are 
situated in close proximity to 
existing electrical substations 
of the energy network.

The neighborhood hubs are 
located in proximity to where 
the people live that have an in-
terest in using them. This can 
for example be measured by 
analyzing the demographic and 
income structure of the neig-
hborhood, the average political 
orientation and the existing ini-
tiatives in the neighborhood.

The neighborhood hubs are 
located in proximity to exis-
ting parking areas where in-
habitants park their cars on a 
regular basis. This makes the 
transition easier. Moreover, the 
space is already used for mobi-
lity needs.

The neighborhood hubs are 
located in good accessibility 
of the users with all modes of 
transport. The travel distance 
by foot is not more than around 
250-300 meters.

The neighborhood hubs are ac-
cessible by an attractive route 
and are laced in an attractive 
surrounding area. The focus is 
here on pedestrians.

There is space available where 
the building of the hub can be 
placed. This can be vacant lots, 
unused (public) space or buil-
dings that will be reconstruc-
ted.

(Surplus) electricity can also 
be used to produce gas for the 
supply of households. Neig-
hborhood hubs are therefore 
placed in proximity to where 
there is demand for gas within 
the neighborhood.

The neighborhood hubs are 
placed in proximity to areas 
where the electrical network 
has the capacity to support the 
hub (e.g. charging the electric 
vehicles).
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Accessibility for all modes of transport
The map displays the intersection of the buffers of the “strategic 
routes“ of all modes of transport. It is possible almost everywhere 
to reach a pedestrian route within 100 meters, except for the east 
of Assendorp. In the east of Assendorp and in the center of Kam-
perpoort the inhabitants have to cycle a wider distance to access a 
strategic route. The strategic car routes can mainly be found on the 
edges of the neighborhoods. It is visible that the areas are mainly 
located where the buffer of the public transport stops were.

Proximity to parking pressure
The map displays the streets with parking pressure of more than 80 
%. High parking pressure (above 80 %) occurs mainly in the small 
side streets of Assendorp, but also on some of the major routes, such 
as the Hortensiastraat. In Kamperpoort, high parking pressure also 
occurs mainly in the smaller streets within the neighborhood and 
only partly on the major roads, such as the Harm Smeengekade. 
Moreover, in both neighborhoods, the parking pressure occurs al-
most exclusively where the major parts of the population live.

Mixed use
The map displays the assessment of the two neighborhoods based 
on the mixed-use index (share of residential use / other uses). The 
mixture of uses is the highest in the areas with a score between 0.45 
and 0.55. The center of Assendorp and Kamperpoort are mainly 
used for living, while the north, east and southwest of Assendorp 
and the northwest, northeast and south of Kamperpoort are mainly 
used for other uses, such as commercial. Moreover, towards the city 
center, the areas with the highest mixture of uses can be found.

(Social) amenities
The map display the included amenities and the applied buffer. The 
main areas with a lot of amenities are the north of Kamperpoort and 
along the Harm Smeengekade and the Pannekoekendijk, where a 
sort of business and recreational area is developed in the last years. It 
is visible that most of the amenities in Assendorp and Kamperpoort 
are for shopping or meeting. In Assendorp, many amenities, especi-
ally shopping, are located along the Assendorperstraat. Most of the 
space of the neighborhoods belongs to the high potential areas.

Population density
The map displays the selected areas with a high enough population 
density of at least 5000 inhabitants per square kilometer and the 
applied buffer area. It is directly visible that the areas can be divided 
into densely populated centers and less densely populated edges. 
Only to the north and to the south of Assendorp there are some 
areas that have a higher density than the surrounding low-density 
areas. The center of Assendorp is relatively homogenous in its popu-
lation density. Kamperpoort has a similar structure, although it has 
in relation less high-density areas.

5 results of the GIS analyses
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The combination of the indicators
The above map displays the suitability of the different locations in the 
two case neighborhoods based on the five selected indicators. The dark 
green and green areas are the ones, where all five or four of the indicators 
are present in order to provide suitability for the placement of a neig-
hborhood hub.

building structure for a potential hub. The numbered locations on the below map were analysed based on their 
current use, their function in the zoning plan and their historical value. Out of the eight areas, only area three 
(a remote parking place) had high potential in the detailed analysis. Area two for example is the Assendorper-
plein, a public space which has a high value for the local residents and should not be transformed into a hub. 
In terms of the energy network, a connection to the middle voltage  station in the south-east of the city center 
seems to be the most suitable in terms of distance (and therefore costs for the connection).
A further evaluation of the potential locations would be needed based on other indicators collected by the ex-
perts, such as the ownership of the location, demographic factors or the “draagvlak“ and the detailed plans for 
the respective areas for the coming years could be taken into account.

It is visible, that based on the five 
selected indicators, only some 
areas in close proximity to the city 
center have high potential for the 
placement of a neighborhood hub. 
Some of the indicators oppose each 
other in the areas of the neighbor-
hoods that are selected as having 
high potential for placing a hub. 
For example, the indicators pro-
ximity to parking pressure and 
population density require that the 
hubs should be placed in the dense 
center areas of the neighborhoods, 
while the indicators accessibility 
for all modes of transport rather 
requires that the hubs should be 
placed at the edges of the neig-
hborhood.

The below map shows the very 
high and high potential areas and 
the age of the buildings.
It can be said that there are many 
rather old buildings (built from 
1800 to 1940) in Assendorp, whi-
le there are more rather recently 
built buildings (built from 2000 
onwards) in Kamperpoort. Mo-
reover, it is visible that not a lot of 
free space is included in the selec-
ted areas. Furthermore, the remai-
ning not fully build spaces mostly 
belong to traffix junctions, parking 
areas, existing churches, theatres or 
even the monastry. Moreover, most 
of the very high and high potential 
areas have historic value, which 
makes it difficult to use the existing
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6 conclusions and main implications
Answer to the research question
It was possible to derive locations with high poten-
tial for the placement of neighborhood hubs from the 
applied methodology in the case neighborhoods. Mo-
reover, these locations were further analyzed, and it 
could be concluded that some of them could actually 
be further analyzed in detail for their potential, be-
cause they are not fully built and have current uses 
that could be changed towards a neighborhood hub. 
The answer to the main research question is therefo-
re, that suitable locations for neighborhood hubs that 
combine societal, mobility-related and energy-related 
functions can be identified by identifying and ranking 
potential indicators.

Limitations of the research
A limitation of the research is an argument that was 
also discussed by some of the experts, namely that the 
hub could run the risk of being seen as a goal in itself, 
and not a solution only applied for specific problems.
A further limitation of the research is that the met-
hod is relatively complex and extensive; moreover, it is 
neither fully qualitative nor fully quantitative, which 
means that it neither results in a statistically signifi-
cant, sharp answer, nor does it give a full in-depth pic-
ture of the local situation.
Moreover, the measuring methods applied in the GIS 
analysis could have been more accurate; for example, 
for the accessibility there are way more accurate al-
ternatives, which could be applied in future research. 
These methods could then also be systematized in or-
der to analyze a whole city or region on their potential 
for the placement of hubs. As the application in GIS 
was only the testing of the method in this research, 
these alternatives were to time consuming to apply.
Another limitation of the research is that the opinions 
of the local residents were not directly taken into ac-
count. An alternative or addition could have been to 
conduct a survey or additional expert interviews with 
the inhabitants on their opinions on the indicators.
The last limitation is the reduced transferability of the 
results due to the explorative nature of the research.

Recommendations for future research
An alternative for future research could be to con-
duct a statistically representative survey on which of 
the collected indicators are perceived as the most re-
levant by many spatial planners, by the residents of a 
specific city, or even of the whole of the Netherlands. 
Moreover, as discussed above, alternative methods of 

measuring the selected indicators could be tested. Ad-
ditionally, it could be tried to systematize the analysis 
of the selected indicators in a GIS system, so that the 
analysis could easily be transferred to another context.

Recommendations for practice
• Almost all of the collected indicators have some 

relevance for the selection of a location for a neig-
hborhood hub. Therefore, it can be recommended 
that a wide range of them is included in the search 
for potential locations.

• The results of the ranking can be a first indication, 
even in other contexts, of the hierarchy of the in-
dicators.

• GIS tools and GIS data can support the search for 
a suitable location for a neighborhood hub.

• Finding a suitable location for a neighborhood 
hub must always be a tailor-made solution.

• A combination of a relatively neutral ranking, lo-
cal knowledge, the interests of the local residents 
and the planning of the municipality is expected 
to have the highest potential for arriving at a good 
solution for everybody.

Conclusion
The goal of this research was to find out how suita-
ble locations for neighborhood hubs could be reached 
by selecting indicators, ranking them and testing the 
method in a GIS system. It can be concluded that this 
research goal was successfully reached. A lot of useful 
information on the three functions of a neighborhood 
hub could be collected in the course of the research, as 
well as a wide range of indicators to take into account 
when selecting a location.
The methods applied here can still be improved and 
there are a lot of questions still remaining on the topic 
of (neighborhood) hubs. However, it can be conclu-
ded that this research provided a valuable exploration 
of the topic in science and policy and was able to give 
a first indication of how a location search could be 
conducted.
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