














Scenario 1
Cargo bikes (partially) allowed

Principles
»  Cargo bikes allowed outside business hours.

* Loading and unloading activities possible during shopping hours. There is space on the sidewalk
between elements in the stationary zone for this purpose, accessed via transition zones ("cargo bike path"
to minimize conflicts).

» Parking cargo bikes is not allowed (creates blockage). However, this is possible in parking garages in the
neighborhood.

Step 3: Network-level strategy

The Lijnbaan is a flow area for pedestrians, not cyclists. The pedestrian has priority here. Therefore, there
are no dedicated bike lanes at the Lijnbaan in this scenario that encourage bicycle flow. To ensure that cargo
bikes can reach the loading and unloading areas in this scenario, it is proposed that the intersecting streets
be designed as shared space. This ensures that cargo bikes can reach the pedestrian area and that space is
available for them on side streets (or connecting streets) for driving, loading and unloading and parking.

An alternative option is to retain the bicycle lanes on the intersecting streets, in which case cargo bikes can
continue to use the existing bicycle infrastructure.

For parking, a suggestion is to develop parking garages with dedicated cargo bike spots and neighborhood
bike racks where shoppers can park their cargo bikes.

Step 4: Strategy at the area-street level

In this scenario, there are policies developed to permit (partial) access to the area. In addition, places for
loading and unloading are designed so that delivery drivers do not have to walk long distances with packages
outside the cargo bike. These loading and unloading spots are designed on the sidewalk, between elements

in the already existing stationary zone. Shop owners in this area can park their cargo bikes indoors, but must
walk with their cargo bike towards the store if the access is only via the pedestrian street. If there is no space
in their store, they can park in garages nearby.

Step 5: Promote accessibility & inclusivity

The bays are large enough to accommodate different types of cargo bikes, in addition, the cargo bikes have
access to the area within specified times, provided they drive or walk slowly. If space for cargo bikes is
planned in parking garages and / or neighborhood parking lots, design entrances should include moving
walkways and ramps that are cargo bike-friendly
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Figure 15

Pedestrian area - scenario 1 - cargo bikes partially allowed

Arup | Tour de Force

Space for Cargo Bikes



Figure 16
Pedestrian area - scenario 1 - cargo bikes partially allowed
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Scenario 2
Hubs in back streets

Principles

* LadeLoading and unloading in hubs in back streets, flexible spots (shared with other vehicles but priority
for cargo bikes). Cargo must then be taken on foot or with a push cart towards the delivery location.

» Parking is available in parking garages, in hubs on back streets with charging points for shop owners
with their own cargo bikes or inside the store via a back entrance.

» Transition is not required as spaces are designed at street level.

Step 3: Network-level strategy

In this scenario, cycling through the pedestrian area is completely prohibited within shopping hours.
Mobility hubs are created in the side and / or back streets. These are well connected to the urban bicycle
network. In this scenario, there is an opportunity to create hubs for cargo bike logistics in innovative ways,
such as applying new curb space management technology (e.g. Coding the Curbs). Such technologies are an
opportunity to flexibly reserve and use space.

Step 4: Strategy at the area-street level

As in this scenario, mobility hubs are realized on side and back streets, here there is space for loading and
unloading as well as longer parking. Loading and unloading spaces are shared with other logistics vehicles
(e.g. vans, trucks). Sheltered parking spaces with a charging point for (e-)cargo bikes are created for people
who want to park, here store owners can also use them.

Step 5: Promote accessibility & inclusivity

The compartments are large enough for the different models of cargo bikes. In addition, all cargo bikes can
enter the side streets. Transition to a sidewalk is not necessary because the bays are designed to be bike-
friendly, this also makes it inclusive. By incorporating sheltered areas for overnight parking / storage and
charging stations, the needs of shopkeepers with their own cargo bikes who do not have space in their stores
to park are also met.
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Pedestrian area - scenario 2 - hubs in back streets
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5.3.2 Shopping street - Nieuwe Binnenweg, Rotterdam

Figure 18
Nieuwe Binnenweg, Rotterdam

Step 1: Identify starting points for New Binnenweg

The Nieuwe Binnenweg is a shopping street with mixed traffic flows and both stores and residential facilities.
The "consideration framework for bicycle delivery companies" at the City of Rotterdam includes the following
aspects.

At network level: for access route delivery vehicles, a distinction is made between "crosses with pedestrians" or
"residential area". If the area does not cross pedestrians, a route plan is possible, provided it is balanced with traffic
space and flows. If the area does cross pedestrians, it must be in balance with traffic, pedestrian and residential
space and flows.

At the area level:

* Loading and unloading activity supply at this location is possible indoors. Externally (in the public space) it is
possible only by agreement and in balance with traffic, pedestrian and residential space.

» Parking / storage is always allowed on private property (indoor or outdoor). In public spaces, short parking
(during closing time and in balance with other flows) is allowed and long parking is not allowed.

Step 2: Engage stakeholders

With this area type, it is important to involve shop owners and residents. In addition, talking to people who own
parking permits is crucial and it is useful to involve public transportation parties.
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Figure 19
Shopping street - current situation
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Scenario 1
Modify current street profile: flexible use of space

Principles

»  Cargo bikes use new loading and unloading bays along with vans.
» Transition to the sidewalk is not really necessary.

* A wider bike lane (at least 2 meters) that cargo bikes also use.

»  Parking (short and long) possible in parking garages nearby, side streets and hubs, or in winter on terrace
of stores.

Step 3: Network-level strategy

The Nieuwe Binnenweg is now a flow area and will remain so for the foreseeable future. This scenario
includes a limited transformation where cargo bikes can load and unload in areas currently designated for
cars / delivery vans. This street is well connected to the surrounding network, and to maintain the character
of transit on the street, no on-street parking is planned in the public space. This scenario allows for a high
turnover of users throughout the day.

Step 4: Strategy at the area-street level

Short-stay and off-street parking is possible on private property, not in public spaces. Places for loading
and unloading are developed in parking spaces, transition to the sidewalk is therefore not necessary. This
promotes the use of cargo bikes on this street for deliveries and pick-ups. Long-term parking is not possible
at these public facilities.

Step 5: Promote accessibility & inclusivity

The bike path will be wider and thus more accessible to different models of cargo bikes. Store owners who
have a terrace can use the space to park their cargo bikes. However, since on-street parking is not allowed /
planned in public spaces, accessibility must be provided for cargo bikes to access bike parking (adequate
width of entrances, aisles and ramps).
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Figure 21
Shopping street - scenario 1 - flexible usage of space

Space for Cargo Bikes Arup | Tour de Force 66






Scenario 2
Total street reconfiguration: shared space

Principles
* Develop shared space, where cargo bikes are parked on the sidewalk.
» Realignment of the entire street to 30 km/hour.

»  Parking possible on the street in cargo bike parking spots.

Step 3: Network-level strategy

This scenario sees the city street as a place to stay, that is, no longer as a street that is just being driven
through. The speed becomes 30 km/hour and the layout is adjusted. The street is thus no longer part of a
through network, but is given the focus as a shopping street with a residential and calmding function. The
routes for through traffic will go around the area. These routes may be given priority for through traffic, for
example by designing traffic lights strategies.

Step 4: Strategy at the area-street level

The space is designed as shared space, transition to a place for loading and unloading is thus facilitated.
Parking for a longer time is possible on the street itself on the widened sidewalks in the stationary zone.
Charging points are provided in the covered parking spaces. The wider sidewalk also facilitates loading and
unloading, with cargob ikes being able to stop quickly by the stores and residences without significantly
interfering with other traffic flows.

Step 5: Promote accessibility & inclusivity

The Nieuwe Binnenweg is a busy street and that manifests itself in that not everyone has infinite space.
Store owners can reserve space during the day to park their cargo bike close to their store, making it easier to
access when needed for a delivery. The shared space design provides a smooth transition option.
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5.3.3 Residential area - Lambertusstraat, Rotterdam
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Figure 23
Lambertusstraat, Rotterdam

© Google Maps

Step 1: Identify starting points for New Binnenweg

Lambert Street is a typical residential street. The "consideration framework for bicycle delivery companies" at
the City of Rotterdam includes the following aspects.

At the area level:

* Loading and unloading activity in this location is possible indoors. In public space possible only by
agreement and in balance with other traffic, pedestrian and residential space.

» Parking / storage is always allowed on private property. In public spaces it is never allowed.
Step 2: Engage stakeholders

In a residential area, it is important to consider current residents, shop owners and permit holders of spaces in
the area.

Space for Cargo Bikes Arup | Tour de Force 70



Residential area: current situation

s

" Sidewalk: Parking : Shared Space' Parking  Sidewalk
. o2m 2m 3m 4m 1m
i P i
: : : 12m Lo
Sidewalk— : :
Road — L b

Figure 24
Residential area - current situation
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Scenario 1
On the sidewalk

Principles

* Do not design specific loading and unloading areas, but create space in stationary area.
»  Parking spots for cargo bikes instead of parking spots for cars.

»  (Cargo bikes on the roadway, no bike lane.

» Transition - apply curb ramps with sloped sides.

Step 3: Network-level strategy

Residential areas are designed as residential areas with a maximum speed of 30 km/h. These streets are
primarily a "destination" for cargo bikes with short delivery stops. Delivery locations are far apart (in
contrast to the concentration of stores where they are often close together). Therefore, it is important to
connect these "slower" residential areas via "faster" through streets where the cargo bike has priority. This
allows them to "regain" the time they lose by cycling slower in the residential areas when moving between
different residential areas.

Step 4: Strategy at the area-street level

Street space is planned for cargo bikes for parking and loading. One car parking space on the street can serve
as parking for two cargo bikes. The design should ensure that parking is protected at night. To facilitate the
transition to the sidewalk, curbs with sloping sides have been applied.

Step 5: Promote accessibility & inclusivity

The parking spaces and roadway are spacious enough to accommodate different models of cargo bikes. The
secure parking spaces with charging facilities provide space for service providers and store owners who have
their own cargo bikes but have no other place in their home or store to park and charge them.
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Scenario 2
Street redesign: Living Street

Principles

*  Priority for pedestrians and cyclists.

*  Prioritizing safety for children. Living Streets concept.

* A '"bike lane" for cyclists and cargo bikers to pass safely and have clear access.

e Furnish street as a residential area.

Step 3: Network-level strategy

In this scenario, the street is not part of a continuous network: it is a street with a specific residential function.
Residents and visitors park their vehicles here and occasionally people drive through. These streets are
mainly a "destination" for cargo bikes for short delivery stops. Delivery locations are far apart (in contrast to
the concentration of stores that are often close together). Therefore, it is important to connect these "slower"
residential areas via "faster" through streets where the cargo bike has priority. This allows them to "regain”
the time they "lose" by cycling slower in residential areas when moving between different residential areas.

Step 4: Strategy at the area-street level

The area has a residential function and pedestrians have priority. Important is the safety of residentials,
especially children and the elderly who live here. The space freed up by removing car parking spaces can be
used by many more functions, for example, bicycles and cargo bikes that take up less space. Allowing only
active modes of transportation to use these streets will also encourage businesses to make more use of cargo
bikes. Loading and unloading can be done in the stationary zone on the sidewalk. The design should ensure
that parking is protected at night. Transition to the sidewalk is irrelevant because the entire street is at the
same level.

Step 5: Promote accessibility & inclusivity

The bays and road are large enough to accommodate different models of cargo bikes. The protected parking
spaces with charging point facilities provide inclusivity for service providers and store owners who have
their own cargo bike but no other place in their home or store to store and charge it.
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Residential area - scenario 2 - Living Street
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Figure 27
Residential area - scenario 2 - Living Street
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6.1 Conclusions

Space for cargo bikes in cities is organized in different ways. The lack of national guidelines

for dimensions and characteristics of cargo bikes that may be placed in public spaces results in
municipalities each taking their own measures to organize transport by cargo bikes. Moreover, each
municipality seems to be at a different stage of the process, because of how they plan the development of
their urban network. The guideline "space for cargo bikes" is designed to allow flexibility.

Steps 1 and 2 of the guide emphasize the need to stay aware of national guidelines and relevant
municipal plans and ambitions that may affect logistics with cargo bikes. Because the cargo bike

market is developing rapidly, governments are lagging behind. For the same reason, contact with local
stakeholders is crucial, not only to keep them informed, but also to include them in the development
process. Users and entrepreneurs know what the developments on the ground are and how this can affect
the demand for space in the city.

Steps 3 and 4 of the guide focus on the elements of public space to facilitate the use of cargo bikes for
logistics at the network and local level. When it comes to regulations, cargo bikes fall under bicycles.

At the network level, therefore, many recommendations refer to adapting bicycle infrastructure to
accommodate these larger vehicles and the needs of their users. At the street level, the search for space
for cargo bikes focuses on unused spots (called "stationary zones") on the sidewalk, as well as on
reallocating spots according to the STOMP principle, giving bikes and cargo bikes priority over cars, for
example.

An inclusive design of space for cargo bikes meets the common and specific needs of different users.
Step 5 of the guide focuses on how inclusivity can be addressed in design, including identifying key
accessibility issues that emerged during the interviews.

Main conclusions from the study and the application of the systematics to Rotterdam are:

1. Riding cargo bike: Provide wider bike lanes and / or more sharedspace streets where cargo bikes of
different sizes can coexist with other traffic. In places where cargo bikers need to cycle longer distances
between destinations (e.g., residential neighborhoods), it is also important to have a good network of
connecting streets.

2. Loading / unloading cargo bike: Reserve frequent locations on shopping streets for loading and
unloading to take advantage of the benefits of the mixed function use of this area type. In addition, this
helps prevent cargo bikes from obstructing pedestrian flows on the sidewalk. In residential areas, provide
sidewalk space at regular intervals.

3. Parked cargo bike (including charging): Provide secure parking spaces in garages and bike racks
(near shopping areas) and the ability to charge the cargo bikes. One possibility is to subsidize the
additional insurance costs if no space on the street / public space can be implemented. If it cannot be
done indoors then make space for it on the sidewalk (in residential areas).

This guide on "space for cargo bikes" compiles the findings of interviews, literature review and
workshops with key stakeholders and experts. The guide is intended as a tool for municipalities with
options for various area types.
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A.1 Literature review

A.1.1 The Cargo Bike and Logistics

The cargo bike is a solution to many logistics challenges in an urban environment. The current cargo bike
family /consists of a wide variety of types and sizes. The choice of a particular type of vehicle depends on
the end purpose or user type. Currently, most countries have limited legislation regarding the design of cargo
bikes®. Manufacturers design cargob ikes according to their own specifications and taking into account the
available bicycle infrastructure design guidelines. There are five main components on which cargo bikes can
be categorized by: width, payload, number of wheels, electric or pedal-powered, and whether the load is on a
trailer or not. All of these components play a role in the space usage of cargo bikes in cities and are related to
specific challenges faced by cargo bike entrepreneurs.

Five componentes of cargo bikes
Width'

*  Width cargo bike: 75 — 150 cm (in practice often up to 125 cm)
*  Often similar to normal bikes as they use the same infrastructure''.

*  Constraints: wide cargo bikes can create barriers to the flow of other modes of
transportation that use bicycle infrastructure, since in most cities, bike lanes are not
designed for wide bikes. This creates potentially dangerous conditions for both cargo
bikers and other road users.

*  Width is an important feature in the design process of parking lots, cargo bike parking
spaces and other spatial elements of cargo bikes in cities.

Payload™

e Payload cargo bike: 120 - 300 kg. Electrically supported up to 500 kg

e Limitations: cargo bikes have a limited load capacity compared to motorized vehicles
such as vans or trucks. Although they are suitable for transporting medium to large loads,
they cannot carry the same quantities of goods as larger vehicles.

e The volume they can carry distinguishes the logistics behavior of cargo bikes from other
urban logistics transport modes. Cargo bikes can be integrated into two types of logistics
systems. In a monomodal system where the cargo bike is the only means of transportation
to make deliveries at the end of the chain. This is often seen in inner-city trips, to and
from a hub or from an urban store to a delivery destination within the urban environment.
In addition there is a multimodal system in which the cargo bike cooperates with other
means of transportation and usually a transshipment hub for finer distribution'.

» In spatial design, weight affects the maneuverability of the cargo bike and thus the space
to be reserved for it.
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Numer of wheels

e Varied between 2 to 4 wheels. Often more wheels if there is also a trailer behind the
cargo bike.

e Cargo bikes with 2 wheels have similar driving dynamics to normal bikes and can
usually be driven on any infrastructure'.

R e 3-wheelers can be wider than regular bicycles and do not have to use the mandatory
"'“e bike lane or moped path. If the bike lane is too narrow or crowded, they can use the
) roadway''. These bicycles have a more stable stance but lower cornering speeds than

two-wheeled bicycles'.

»  For spatial planning, the number of wheels affects the maneuverability of the bicycle and
the space they occupy in relation to width.

4 Electric or pedal driven

*  This characteristic has to do not only with whether or not the cargo bikes need a charging
space for the battery, but also with the speed at which they cycle and the weight they can

carry.

»  Limitations: electrically assisted cargo bikes plus cargo can weigh more than 500 kg
today. This raises the question of how stability and controllability hold up, for example at
higher speeds or if a sharp turn has to be taken. For electric cargo bikes, having a loading
space for the bike is also currently a limitation, as cities do not always have enough space
accessible for cargo bikes.

e Charging the battery may take 2.5 to 4.5'%'3 hours (if the battery requires 100% charging).

With/without trailer'®*

»  Trailers are not as popular in logistics because they require significantly more space and
have less stability' .

»  Limitations: in addition to the aforementioned stability and extra space, bicycles with
trailers have a less pleasant driving experience and additional maintenance requirements'.

*  Because the trailer is a detachable part of the bicycle, space planning can distinguish
between space needed for the bicycle and space needed for the trailer.
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In addition to the five components mentioned above, bicycle length is also

a relevant characteristic for land use planning and design. However, length

is somewhat more standardized than the other parameters. Cargo bikes are
generally longer than normal bikes, typically between 2.5 m and 3.5 m for cargo
bikes without trailers'®. In width and height, cargo bikes do not differ much from
normal bicycles''.

The listed features of the cargo bike highlight the properties of existing models
and the associated spatial demand. In addition to these features, it is also
useful to include provisions needed for the use of cargo bikes, such as charging
stations. These necessary facilities can be identified by studying the different
steps in a cargo biker's journey.
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A.1.2 Steps in the Journey

We divide the journey of a cargo bike(r) into steps. For each step in the journey, cargo bikes have specific
needs and challenges they face. These can be distinguished by the time the cargo biker needs to stay in
certain location. For example, the physical spaces a cargo bike occupies during loading and unloading,
parking and charging are different from each other due to the different time required for this step and
facilities needed.
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(A) Loading and unloading

The process for loading and unloading the cargo bike is defined here as the
amount of time required to put the load on the bicycle (loading) and to remove
the load from the bicycle and deliver it to its final destination (unloading). This
is different from parking in most cases, as parking refers more to the status of
long idling, at night or between deliveries when cargo bikers can rest. However,
depending on the area type / delivery location, a combination of parking and
unloading may occur during a delivery (for example, through pedestrian areas
where cargo bikes are not allowed to cycle).

Topics that are important to consider when examining loading and unloading
are:

Time of day: The time of day matters a lot for the inconvenience
it causes. Logistics entrepreneurs should choose a less busy time of
day to load and unload, if possible.

Signage: Provide clear signage that loading or unloading is taking
place. Use warning signs or flashing lights to inform other road
users of the temporary activity.

Consider pedestrians: Be alert to pedestrians and give them
enough space to walk safely past the parked cargo bike. Try not to
block their passage.

Consider traffic: When loading or unloading near traffic, extra
attention is needed for things such as reversing cars or blocking the
road or bike lane.

Efficient loading and unloading: Prepare loading and unloading q
properly and organize the load in an efficient manner to make the
process as smooth and quick as possible.

There is a gap in the literature that discusses how much time is
needed for this process and the location where it can happen in the
city for different types of logistics services.
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(B) Riding
Some important aspects affecting the use of cargo bikes in bicycle infrastructure:

Bicycle lane width: Cargo bikes are wider than regular bicycles because
of their front or side boxes. Therefore, it is important that bike lanes be
wide enough to ensure safe passage for cargo bikes. A wider bike lane also
prevents conflicts with other cyclists and pedestrians. Cargo bikes with
more than two wheels and wider than 75 cm may use the roadway. The
speed limit should not exceed 30 km/h to allow cargo bikes to mix safely
with motorized traffic.

Turning radius: Because of their length and weight, cargo bikes have

a greater turning radius than a bicycle. When designing bike lanes and
curves, it is necessary to take this turning radius into account so that
cargo bikes can navigate safely without obstacles or friction with other
road users. Compared to vans, cargo bikes actually have a smaller turning
radius.

Intersections: Specific provisions should be made at intersections to
ensure the safety of cargo bikes. This may include adequate visibility
for both bicyclists and motorists, clear traffic markings and traffic lights
appropriate to the speed of cargo bikes.

Lanes: At some intersections, special lanes for cargo bikes can be useful.
This allows them to position themselves for the intersection and leave
earlier than other cyclists and vehicles.

Safety: Since cargo bikes tend to be heavier and less maneuverable than
regular bicycles, it is essential to implement additional safety measures
such as clear signage, traffic education and, if possible, separation of bike
lanes from motorized traffic. In addition, it is recommended for riders to
wear helmets or other protective equipment.

[\
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(C) Transition from riding to standing still

Generally, cargo bikes share bike lanes with other cyclists, such as regular bikes,
e-bikes and cargo bikes. The different speeds and sizes of these bikes can affect
interactions. It is important that cyclists, including cargo bike drivers, respect
each other's space and take into account the speed and maneuverability of the
different bicycles.

In some places, cargo bikes must share the roadway with motorized traffic.
Drivers of cars, trucks and scooters should be alert to the presence of cargo bikes
and consider their slower speed and potentially larger size. Giving adequate
space when overtaking cargo bikes and anticipating their movements can help
prevent accidents. In busy city centers, cargo bikes and pedestrians may collide
on pedestrian crossings and in pedestrian areas.

Like regular bikes, cargo bikes must also be parked correctly so as not to impede
the flow of traffic. In some cities, there are dedicated bike racks and parking
spaces for cargo bikes. In other cities, there is currently no dedicated spot and
drivers often have to look for an adequate space themselves.
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(D) Parking

Parking refers to the step in the journey where the cargo bike is stationary for
an extended period of time and does not necessarily require charging. There are
different types of parking for a cargo bike: parking at night / while not in use,
parking outside places where they are not allowed to cycle but need to deliver
(e.g. pedestrian areas), or even parking for the cargo bike courier to rest, eat or
go to the restroom.

Stationary cargo bikes require dedicated parking facilities, which presents
opportunities for municipalities to design designated parking spaces for them.
This can help make more efficient use of public space and better integrate
cycling into urban planning. In busy city centers, there is often limited space for
parking bicycles, let alone cargo bikes. Finding sufficient and suitable parking
spaces can be a challenge. If the cargo bike is left unattended, there may be a
risk that the cargo or the bicycle is stolen or damaged. This can be especially
problematic when carrying valuable or fragile loads. Stationary cargo bikes

can obstruct the passage of pedestrians and other cyclists if they are not parked
responsibly.

Because cargo bikes are smaller than traditional vans, they require less space for
storage and parking. It is important to provide adequate parking spaces suitable
for securing cargo bike.

=
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(E) Charging

How often a cargo bike should be recharged depends on, among other things

of the battery type, battery capacity and use of the bicycle. Battery capacity

is usually measured in watt-hours (Wh) or amp-hours (Ah). The higher the
capacity, the greater the range of the cargo bike on a full battery. Although there
are differences in the time it takes to charge, all types of electric cargo bikes have
provisions that must be provided, such as a charging point and a place to lock
the bike while charging the battery (this may be while charging). If the battery
of a cargo bike does not last an entire ride / day, the battery is quite easy to be
replaced. The courier service can use couriers for this purpose or, for example,
install (or have installed) battery change machines at strategic points in the city.
To date, there are insufficient information of how different companies and types
of user deal with this.
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A.1.3 Design and Policy

The number and types of vehicles sharing the space and the quality of bicycle infrastructure present all
determine the quality of a given space for cargo logistics. This is applicable to public space, design and
street furniture as well as policy. The report'® highlights some of these based on the frameworks Traffic in
the City (Immers, Egeter, Diepens, & Weststrate, 2015) and Functional Ambiance (Verheijen & Smidt, n.b.).
It is recognized that it is important to maintain the purpose and character of the street. Whereas some spaces
are defined by functionality, for example in busier streets where the flow of traffic is the main function, in
other spaces the purpose of meeting stands out. These findings highlight the importance of dividing public
space into areas and creating space for cargo bikes that not only meet logistical needs but also maintain the
character of the type of area for which the space was designed.

To create cargo bike friendly environments, there are generally some considerations to be made:

Sufficient space: Street furniture such as benches, road signs and trash cans should provide
sufficient space for cargo bikes to pass safely. The passage should be wide enough to allow a
cargo bike to pass without difficulty, without the risk of collision or damage to the load.

Height: The height of the street furniture is important to prevent the roof or cargo of a cargo
bike from colliding with it. The height should match the height of most cargo bikes to avoid
problems.

Visibility: If possible, make street furniture highly visible to cyclists, including cargo bike
users. Reflective elements or striking colors can help increase visibility and prevent accidents,
especially when it's dark.

Placement: The location of street furniture is crucial to prevent it from being an obstacle to the
flow of cargo bikes. They should be strategically placed so as not to impede the movement.

Flexibility: In some cases, considering flexible bollards may be a good option. These can
be temporarily removed or folded down when needed, such as to facilitate the loading and
unloading of cargo bikes.

Bicycle parking spaces: In addition to shielding traffic, it is also important to provide sufficient
bicycle parking spaces where cargo bikes can be safely stored when not in use.

Interaction: giving space to cargo bikes or other sustainable forms of logistics requires
consideration of the other modes / road users using the space and the interaction between them.

Design: the design and location of designated space for cargo bikes should fit well with the
character and function of the street in which they are located.
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A.1.4 Conclusion

There are three layers that determine the demand for space for cargo bikes: (1)
the bicycle needs such as size and maneuverability, (2) the step in the journey
of the logistics service for which the bicycle is being used, which relate to how
long they need a particular space for and what amenity area is needed, and (3)
the different area typologies in the urban environment and their character and
function that need to be preserved in design and policy development. There are
gaps in the literature in each of these layers, especially in how they interact. The
following sections explore these gaps through stakeholder interviews and data
analysis of actual movements of cargo bikes in cities.
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A.2 Stakeholders

The stakeholders in this research consist of policy makers
(municipality and lawyers), the private sector (entrepreneurs
cargo bikes, shopkeepers and downtown manager) and an
independent expert (Jos Sluijsmans). Interviews were held
with these stakeholders to identify what guidelines and policies
already exist and where information is missing. The element of
"space" is hereby highlighted from two perspectives, physical
space (design) and legal space (policy).

A.2.1 Legal Space

ZE-7Zones

Currently, there is no national legislation on the use of cargo bikes yet in The
Netherlands. However, municipalities are working to introduce it, this can be
seen, among other things, by the ZE-Zone policy that will be implemented in
many municipalities in 2025. In the Municipality of Groningen, they are going a
step further:

“Groningen is going to introduce ZE Zones from
April 1, 2025. But politicians have also asked
about what to do now as there is already a lot of
nuisance, so what can we start now. Therefore, since
February 1, 2023 window hours for trucks were
introduced. This means that after midday, no trucks
or commercial vehicles are allowed anymore into
the zones without a waiver. This serves as a sort of
intermediate step, and companies that are already
using cargo bikes will benefit.”

(Groningen interview).
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The municipality has engaged business owners and citizens by including them in
these steps:

r

“We do this by a lot of talking, informing and
listening. Before you pass a measure, everyone who
can be affected has to be included. Some business
owners have as many as 40 suppliers. What should
we regulate or what measures should we take to
make it work?”

(Groningen interview).

The municipality of Leiden also indicated that it was working on aspects
surrounding the development of ZE Zones and the development of an LEV
policy framework. Important concepts mentioned here were enforcement,
exemptions and licensing. Currently, Leiden has a complex system of granting
exemptions.
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Regulations

The many different regulations are a challenge for municipalities. The
regulations are now used interchangeably, both with division of the street and
with exemptions, for example. In Groningen, they have made sure to design the
entire downtown area at 1 level, this ensures that there is no distinction between
the roadway and sidewalk, but one ground level:

“Loading and unloading can then be done basically
anywhere, as long as you don't block the street or
entrances. Residential areas are more often roadway
and sidewalk. But there it's easier for cargo bikes to
use the sidewalk for a while.”

(Groningen interview).

Utrecht City Council is also trying to create an umbrella policy, this to make
enforcement easier:

“Utrecht municipality wants general a policy instead
of a policy by area types”

(Jurist Utrecht Interview)
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Rotterdam City Council does not yet have specific legislation and regulations for
cargo bikes: "At the moment, all types of cargo bikes fall under the same policy
as cyclists." In Rotterdam they also notice resistance, both from residents and
fellow officials:

r

“In the city center, there is already difficulty placing
bike racks because the pressure on outdoor space
is so great. The resistance also comes from the
municipality itself, for example, about ensuring
aesthetics.”

(Rotterdam interview).

Entrepreneurs appear to be mainly following the legislation and adapting to it:

r

“We are stimulated from municipalities by means
of exemptions, which means that we can cycle in
shopping areas where other bikes cannot. We have
never been fined for cycling in these areas. We
have good contact with every municipality with
residents.”

(Interview Cycloon)

When it comes to parking, the business owners also follow local policy. While
they would welcome additional parking options, they are going with what

they have: "We follow the legislation. In pedestrian areas, we park somewhere
outside the area. There are a lot of gray areas which can be used for this. Rule
one to the couriers: don't cause a nuisance. No double parking. Sustainability in

a business is also: how do I treat the city". (Moss interview).
(Interview Moss)
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Education - Training

Traffic safety is mentioned by all stakeholders in interviews. Business owners
are actively working on this themselves with the help of education, safe bicycles
and bicycle accessories and traffic regulations, for example, in pedestrian areas
or on the sidewalk.

“In all aspects, we put safety first. The bikes are of
good quality which makes them less likely to break
down. Bike messengers get shoes that you clip into
the pedals, they get cycling clothes and a helmet.
They are not allowed to wear dark sunglasses where
other road users can no longer see their eyes, in
addition, the phone must be stuck on their bikes.
Safety is also paramount in terms of how they
bike, and what they need to take extra care of. For
example, riders learn that they should never ride in
blind spots or always need to swerve.”

(Cycloon interview).

For safe cycling, areas are also designated for practice:

“We also train on responsible cycling. This is what
we do, for example, in hospital areas or station
areas, where people are in a hurry. Here the couriers
have to be extra alert, and here they are trained
to deal with that. They learn that they get paid
by the hour and not by the package, so safety is
paramount.”

(Cycloon interview).
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Moss notes that there have actually been no traffic incidents, but that the laws
surrounding safety of cargo bikers are not always clear.

7

“Efficiency is the most important thing. The better
equipped with knowledge, the more efficient
they are. In addition, we fully comply with the
legislation: we wear helmets and are insured.
Although this insurance is very oddly regulated for
cargo bikes.”

(Moss interview).

According to the city of Leiden, extra attention is needed for how to behave
in traffic as a bicycle courier, and for this the city is willing to think along and
possibly assist.

7

“And maybe we should allocate some money to study
how to deal with cargo bikes in the public space.”

(Gemeente Leiden)
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A.2.2 Physical Space

Space for Cargo Bikes

With one-level design in Groningen, there are fewer issues in practice regarding loading and
unloading. Moreover, the municipality sees no problem with long-term parkers because this is not
in line with the efficient use of time and space for cargo bikes.

“Stopping to load and unload is allowed in pedestrian
areas, parking is not. Loading and unloading is
when you stop, you unload your stuff and move on
immediately. We don't actually see a nuisance in this
either, because they are in a hurry to move on again
and so don't linger unnecessarily”

(Groningen interview).

With a public space designed for all modes, cargo bikes can be on the roadwa:

“Municipality of Groningen wants to encourage
cycling in general: Groningen has extensive bicycle
structure. Through some routes you don't encounter
car traffic. Bike lanes are super crowded. If cargo
bikes are very wide and large, that's then difficult.
30 km/hour downtown 1s seen as the solution, as
then cargo bikes can ride on the carriageway. Right
now they ride where bikes are allowed to ride.”

(Groningen interview).

Leiden City Council mentions that space consideration is the most important
consideration in cargo bike policy. "Greening, climate adaptation, bike parking,
building housing... it all needs space. The question is what does it provide? Also
in terms of transport movements."(Leiden Interview)
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Parking
Parking requires space; this cannot always be done on the sidewalk. The city of
Utrecht is in the process of reducing parking spaces:

“In the coalition agreement, it says we eliminate 1%
of parking spaces in the city every year, and there
are policies on that that people can submit initiatives
for: shared mobility, playgrounds, etc.”

(Jurist Utrecht interview)

The initiative is also largely with the residents and business owners to respond to
this and provide the appropriate the space

Area typologies

For business owners, pedestrian areas are fine for delivery, but not for other
purposes: "Pedestrian areas are avoided as much as possible" (Cyclone
Interview). This is because it is not allowed to ride fast through it. So in the
network, a pedestrian area is actually a blockage. In the shopping streets and
residential areas, the cargo bikes have to use the sidewalk. Here they should get
off their bikes, but this is often not done:

“Riders regularly ride up and down sidewalks at
excessive speeds, we see this in broken rims and
tires. We prefer to park in parking spaces / plazas, as
the sidewalk is for pedestrians.”

(Moss interview)

So the transition to the sidewalk is a blockage here.
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A.2.3 Conclusion

This chapter examined the roles of the stakeholders and key
observations from the interviews. It can be concluded that
municipalities are in different stages of policy development.

The municipalities of Groningen and Leiden have both sought and found
solutions to accelerate the use of cargo bikes in urban logistics. In Rotterdam,
on the contrary, there is still a great deal of diversity of opinion.

Usage of the cargo bike proves to be easier in areas where the road is
shared with different modes and a maximum speed of 30 km per hour is
the norm. Parking and transition to the sidewalk are also easier here. For
cargo bike entrepreneurs, it is actually nice to be able to cycle faster over
long stretches because it allows them to use time efficiently. However,
cargo bike entrepreneurs adapt to public space policies and design

The different area typologies call for different behaviors and uses.
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