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Abstract

:

Bicycle parking requirements in building codes are an important tool for promoting cycling, as several studies have shown that the provision of secure parking increases cycling rates and contributes to sustainability. However, bicycle parking requirements are not comprehensive across the EU and vary widely within countries and between municipalities, which questions what aspects they should consider. This paper analyzes the literature and guidelines on parking requirements and compares their implementation in ten German and four international cities both qualitatively, examining specific requirements for parking facilities, and quantitatively, examining the number of spaces required. The results show that most guidelines set comparable standards in terms of quality and quantity. However, the quality standards defined in the actual building codes are heterogeneous. While most cities require features such as the ability to lock the bicycle frame, they do not adequately address different user groups and insufficiently consider e-bike charging infrastructure. Most cities meet the guidelines for the required number of bicycle parking spaces, but lack a clear rationale based on local conditions, which can lead to an unsustainable under- or oversupply. In summary, cities do not fully utilize the potential of parking requirements to promote cycling because of incomplete qualitative standards.
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1. Introduction


Bicycle parking requirements in building codes regulate the amount and quality of parking facilities that must be provided when a new building is constructed or when the use of an existing building is changed. Bicycle parking management is an important issue for countries with high cycling rates, as there is a high demand for bicycle parking [1]. While the cycling mode share in Germany was about 11% nationwide in 2017, the rates vary widely between cities [2,3]. Germany has about one bicycle per capita, and this number is increasing. Between 2017 and 2022, the number of bicycles grew from 73.5 to 82.8 million [4], raising the question of where to store them.



Bicycle parking requirements play a key role in achieving the following sustainable transportation goals:




	
Encourage cycling, as high-quality parking facilities provide weather protection and a high level of security against theft and vandalism [5,6].



	
Prevent fly parking of bicycles on sidewalks, etc., thereby improving urban design and reducing barriers for pedestrians, especially for people with reduced mobility [1,5,7].



	
Avoid the construction of parking facilities in public spaces to prevent costs for municipalities and the overuse of limited public space [1].








Despite the importance of bicycle parking, its requirements in building codes are relatively new compared to requirements for car parking (e.g., [8]). For example, Italy only implemented nationwide requirements in 2017 [9], and bicycle parking requirements are still not comprehensive across the EU and vary within countries, as shown in Figure 1.



In Germany, bicycle parking requirements are regulated at the state level. Most states allow municipalities to set more detailed parking requirements, regulating the quantity and quality of parking for cars and bicycles. However, in North Rhine-Westphalia, for example, this has only been allowed since 2019 [5], while the provision of bicycle parking has generally been required since 1995 [10].



Although bicycle parking facilities are important for promoting cycling [11,12], most research to date has focused on the infrastructure for moving traffic, such as bicycle lanes [13]. Therefore, it is not surprising that bicycle parking requirements in building codes have not been the focus of research [13]. However, it is important to determine whether the current implementation meets the strategic goals of transport policy, as parking requirements are a major tool for promoting cycling in the long term. Therefore, we analyze international guidelines for defining bicycle parking requirements and compare them to actual building codes. Our focus is on Germany, but we also use international examples for comparison despite their differences in national and state regulatory frameworks.



After reviewing and comparing the guidelines, we assess the extent to which parking requirements align with scientific knowledge on promoting cycling and summarize the key areas they should address. We focus on both qualitative design standards and the number of bicycle parking spaces required, and we define the number of parking spaces as the number of parkable bicycles. Thus, a u-rack typically has two parking spaces.



The paper opens with a depiction of prior research on bicycle parking and design guidelines. Next, we describe our methodology, present our findings, discuss them, provide policy recommendations, and draw a conclusion.




2. Literature Review


There is a widespread consensus that promoting cycling can enhance sustainability by reducing car usage, emissions, and space consumption, while also providing significant health benefits, even on a societal level [14,15,16]. Therefore, numerous studies have analyzed the impact of land use and bicycle infrastructure on the likelihood of cycling. While they found positive effects of cycling infrastructure, most studies have only focused on moving bicycle traffic, such as bicycle networks, or analyzed bike-sharing systems [13,17,18,19]. Evaluations of bicycle parking policies are lacking because bicycle parking improvements are usually embedded in broader strategies to promote cycling [13,18].



Fewer studies have analyzed the influence of bicycle parking facilities on the likelihood of cycling. While some have found significant effects [11,12], others have estimated minor effects [20,21]. Researchers have found that cyclists prefer sheds to parking racks [22,23,24], and that bicycle parking facilities are more important than showers or lockers [11,25]. Furthermore, some cyclists store their bicycles in their offices or rooms at home or work, although this is not their preferred option [24]. Cyclists are also sensitive to the walking distance between the parking facility and their destination [26,27]. For instance, [28] found that a 100 m increase in walking distance reduced the use of bicycle lockers by 20%. Studies have shown trade-offs between pricing and the acceptance of parking facilities [26]. Furthermore, research has analyzed the willingness of cyclists to pay for bicycle parking [29,30]. The results suggest the potential to refinance investments in high-quality bicycle parking facilities through revenue generated by renting them to users. It is unclear whether and to what extent the provision of charging infrastructure can increase cycling rates [31,32].



Furthermore, as mentioned in the introduction, cyclists engage in fly parking when parking facilities are insufficient or too far away from their destination. This results in bicycles being parked on street furniture or sidewalks, creating urban design issues and obstacles for pedestrians and individuals with reduced mobility. This is particularly problematic in cities with limited space [1,7,33]. Therefore, it is crucial to provide attractive parking facilities not only to promote cycling but also to address broader sustainability concerns. However, it is important to note that providing an excessive number of parking facilities can also be unsustainable, primarily in terms of car parking [34].



One approach to managing bicycle parking is the implementation of sharing systems. However, according to [35], the potential to reduce parking demand at train stations is only moderate, even if all cyclists were willing to share their bicycles. Additionally, shared mobility plays a minor role in Germany [2,36].



While scientific studies often analyze the behavior of cyclists, many guidelines from independent researchers, research organizations, and cycling foundations recommend how facilities should be designed. Table 1 provides a systemization of these recommendations, demonstrating their similarity. The guidelines may also cover additional aspects, such as parking facilities for children’s bicycles. However, we have focused on the quality requirements that are most relevant to building codes or most prominent in the guidelines.



Almost all guidelines recommend that parking facilities should allow the locking of the bicycle frame to the facility. In contrast, in Denmark, butterfly racks (also called front wheel racks) are also recommended, which do not meet this requirement [40].



Most guidelines recommend that facilities be covered, at least for long-term parking. The barrier-free accessibility of facilities and the maximum distance between facilities and destinations are less consistent across guidelines. Some guidelines specify maximum distances: [6] states that walking distances should be less than 5 m for short-term and 15 m for medium-term parking. Ref. [40] recommends 15 m for short-term and 100 m for long-term parking, and [7] suggests walking distances of generally less than 50 m.



Most guidelines specify a minimum amount of space per parked bicycle, which also depends on respective parking designs (e.g., perpendicular, angled, double-row). If specified in the guidelines, the values shown in the table refer to single-row parking, but even this value varies from 1.0 m2 to 1.6 m2.



Almost all guidelines recommend safe standing when parking, although the Danish guideline is less clear as butterfly racks typically only hold a bicycle by the front wheel. More than half of the guidelines recommend lighting for parking facilities. Almost all make a distinction between short- and long-term parking, while less than half of the guidelines distinguish between visitors and permanent users, although the options for providing parking for both groups are different. Basement parking is much less feasible for visitors, for instance. Five of the guidelines recommend space for cargo bicycles, while only three of them consider charging for e-bikes. This may be due to the fact that some of them were published several years ago as the share of e-bikes has increased rapidly in recent years; the number of e-bikes in Germany, for example, more than doubled, from 4.5 million in 2018 to 11.0 million in 2023 [4].



The number of recommended parking spaces is usually calculated based on floor space usage data, the number of units per building (e.g., apartments), or specific metrics, such as the number of workplaces, students in a school, or beds in a hotel. While the qualitative requirements are usually independent of local conditions, the guidelines recommend that the number of parking spaces required by a city in building codes should take into account aspects such as the (target) mode share of cycling or topography [5,6,39,41,42].



To illustrate the quantitative requirements for bicycle parking, we define the two example buildings, a residential building and a supermarket, as shown in Table 2. To determine the necessary number of parking spaces under the different approaches used in the guidelines, we have specified space utilization data and the number of users. The guidelines recommend 17–30 spaces for Building 1 and 20–25 parking spaces for Building 2.




3. Methods


We analyze the parking requirements of the cities listed in Table 3. We selected the German cities with the intention of having heterogeneous cycling conditions. The cities vary in size (120,000–3.6 million inhabitants), geographic location, and modal share of cycling. None of the cities are mountainous, but some are hillier than others, which is also reflected in the modal shares. We only consider cities that have parking requirements defined at the city level, rather than simply implementing state-specific regulations. The city-states of Berlin and Bremen are exceptions, as they are both a state and a city. For international comparison, we have selected Copenhagen (DK) and Amsterdam (NL) due to their high cycling mode share, and London (UK) and Toronto (CA) as contrasting examples.



To categorize the cities, we have researched data on the role of bicycle traffic in the cities, specifically bicycle ownership and mode share. There are variations in data collection methods among cities when reporting bicycle statistics. Some cities report the number of bicycles per household, while others report the ownership of bicycles per person. Additionally, some cities provide information on e-bikes, while others do not differentiate between them and conventional bicycles. Overall, there appears to be a non-linear correlation between bicycle ownership and mode share.



To analyze the qualitative requirements outlined in the parking requirements of the building codes, we use the structure presented in Table 1. While some aspects, such as the ability to lock the bicycle frame to the parking facility, can be easily verified, others, such as barrier-free accessibility, are less clear. The application of building regulations in this case requires interpretation, making direct comparisons between cities more challenging.



For the quantitative comparison, we use the example buildings in Table 2. We assume that both buildings are located in dense areas but outside of historic city centers. If the parking requirements do not distinguish between supermarket customers and employees, the number of parking spaces is allocated to the customers as the largest user group.




4. Results


The results section is divided into two parts. The first part analyzes the qualitative parking design standards. There are only a few reasons why these should vary between the cities, such as local theft risks or e-bike shares. In contrast, differences in the quantitative requirements in the second part would be in line with the guidelines, as they recommend taking into account local conditions such as the local mode share of cycling.



4.1. Qualitative Design Standards


Qualitative parking design standards vary widely from city to city, as shown in Table 4. Amsterdam has the most comprehensive requirements, while Toronto and, surprisingly, Copenhagen have the fewest.



Most guidelines recommend that parking facilities should allow for locking bicycle frames, while it is not mandatory in the two German and two international cities. Although several cities require covering, it is usually only required for residents or when a certain number of parking spaces is exceeded. The latter is probably based on construction feasibility and cost.



Almost all cities require easy access to parking facilities, but definitions vary, with some accepting ramps, elevators, or even stairs with push ramps. The acceptable walking distance between the facility and the destination also varies widely and is specified in only half of the cities, although most guidelines recommend short distances. The limitations on property sizes may reduce the need for further regulation, as parking spaces usually need to be verified on the same property. However, a maximum distance of 200 or 300 m seems insufficient for promoting cycling, as these distances also apply to short-term parking and far exceed the recommendations of the guidelines that specify distances. In contrast, most of the cities analyzed, both in Germany and internationally, define a clear minimum parking space of 1.4 or 1.5 m2 for parking a bicycle.



Only six German cities and Amsterdam require parking facilities to provide safe standing when parking, although almost all of the guidelines recommend this. Five German cities, along with Amsterdam and London, require lighting for facilities, which is consistent with the fact that not all guidelines address this issue. Apart from Copenhagen, all international cities, but only one German city, directly differentiate between short-term and long-term parking, while several cities indirectly distinguish between them by requiring covered facilities at residential buildings. Distinguishing between visitors and permanent users is more common. Only Amsterdam, London, and Toronto differentiate between short- and long-term parking, as well as between visitors and permanent users. This is likely due to these issues overlapping, as visitors are usually also short-term users. Most parking requirements involve the provision of space for cargo bikes, while only three German cities and Amsterdam consider e-bike charging infrastructure.




4.2. Quantitative Parking Requirements


The number of bicycle parking spaces required by cities for the two example buildings is shown in Table 5. For the residential building, most German cities and London require 20 to 34 parking spaces or about 1.5 spaces per resident. These numbers are in the range or slightly above the 17–30 recommended in the guidelines. Only the city of Göttingen, which, along with Amsterdam, has the second-highest cycling mode share, does not require bicycle parking for residential buildings, except for student housing. Meanwhile, the cities of Copenhagen and Amsterdam require substantially more parking facilities than recommended in the guidelines, likely due to their high cycling mode shares.



The requirements for the supermarket vary. While five German cities follow the 20 to 25 parking spaces that were recommended in the guidelines, four German cities require only 10 to 17 spaces, and Erfurt requires 40 spaces despite having a comparatively low cycling rate. Internationally, Toronto requires fewer spaces, London requires 26, and Copenhagen and Amsterdam require more.



While most of the parking requirements offer the opportunity to reduce the amount of parking required for cars, given a good public transit service at the building’s location, this factor does not affect the amount of parking required for bicycles in the German examples. The cities allow the payment of one-time in-lieu fees to build fewer bicycle parking spaces than required, either generally or on a case-by-case basis. This can be a solution when providing bicycle parking facilities is not feasible.



In summary, no clear relationship exists between mode share and the number of parking spaces for the German examples. Cities such as Aachen and Erfurt have moderate levels of cycling but require a similar number of parking facilities as cities with much higher levels of cycling. On an international level, the number of required bicycle parking spaces is higher in Copenhagen and Amsterdam, corresponding to the higher level of cycling.





5. Discussion


Bicycle parking requirements can promote cycling by providing an attractive parking supply, which has been shown to increase cycling rates [13,18]. Therefore, it is important for bicycle parking requirements to ensure that the quality of the parking supply meets the needs of cyclists. Although these needs may not differ significantly between cities, this study has shown that parking design standards in building codes vary. Cities have heterogeneous definitions of accessibility requirements. For instance, some cities allow stairs with push ramps and permit access distances of up to 300 m, which demonstrates a lack of ambition in promoting cycling. Moreover, building codes often fail to consider different user groups. Other fundamental requirements, such as safe standing during parking or lighting, are inconsistently specified by cities, both in Germany and internationally. Only the city of Amsterdam has comparably comprehensive parking requirements, although it allows the use of stairs with push ramps.



The lack of consideration for e-bike charging and cargo bikes underscores that some parking requirements are outdated, although most were last updated less than five years ago. However, even a 2020 guideline did not include charging infrastructure for e-bikes [39]. Regardless of whether an e-bike’s battery is removable and can be recharged elsewhere, it does not require much effort to provide electrical outlets, especially if light already needs to be provided.



The German cities in our study, with the exception of the city of Göttingen, have similar requirements for the number of bicycle parking spaces, although the current bicycle ownership and the modal share of cycling differ between them, as shown in Table 3. This could be explained by the fact that not only the current but also the target modal split can be and should be used to determine the number of parking spaces to be provided [5,41]. As a result, most of the requirements meet the quantitative recommendations of the guidelines despite the different local conditions of the cities and geographical contexts to which the guidelines refer. With the expectation that the provision of bicycle parking facilities will increase cycling rates [11,12] and thus increase the demand for bicycle parking, it seems reasonable not to overemphasize the current low cycling rates. This is especially true if topography is a major barrier in the city as e-bikes mitigate the impact of topography [67,68]. However, requiring a uniform number of parking facilities regardless of local conditions may lead to underestimating parking demand in areas with high bicycle traffic and constructing unnecessary bicycle parking facilities in areas with low demand. Both scenarios should be avoided from a sustainability standpoint. The first case does not fully utilize the potential of bicycle traffic, while the second case leads to unnecessary consumption of space that could be used for other purposes, such as recreation, and construction-related emissions. In contrast, the cities of Amsterdam and Copenhagen require more facilities than recommended by the guidelines, likely due to their already high levels of cycling.



Another relevant topic regarding bicycle parking is the growing popularity of shared mobility, particularly in cities with high usage of bike-sharing systems. However, according to the national mobility survey, bike-sharing has a minor role in Germany [2] and is unlikely to significantly impact bicycle parking demand.



While we analyzed the implemented parking requirements, more research should focus on appropriate and quantifiable regulations for the accessibility of bicycle parking facilities and the impact of such regulations on the practical implementation of parking facilities [13]. There may be a substantial gap between the theoretical requirements in building codes and the actual infrastructure that is implemented. Conducting a quantitative study on the impact of building codes on bicycle parking and cycling rates, while controlling for other factors such as the development of the bicycle network, would enhance current knowledge. However, this is challenging since most bicycle parking improvements are part of broader cycling policies [13].



Parking requirements in building codes are only applied when a building is constructed or its use is changed. Therefore, other measures must be considered when there is a shortage of bicycle parking infrastructure or to encourage cycling in the short term, as parking requirements can only have a long-term impact in existing neighborhoods. Some cities financially support measures to retrofit bicycle parking facilities in existing buildings on private property [69,70]. However, more research is needed to address this issue and analyze the achievable impacts of such measures.




6. Policy Recommendations


Bicycle parking requirements can promote cycling by increasing the supply of bicycle parking. Therefore, they should be part of a city’s policies to promote sustainable mobility. However, encouraging cycling by defining bicycle parking requirements involves a trade-off between the quality and quantity of bicycle parking facilities and space consumption, construction costs, and construction-related emissions. Car parking is costly and takes up a lot of space [34,71]. Bicycle parking facilities have similar drawbacks, albeit to a lesser extent. In Germany, high rents pose a challenge for many urban residents. To reduce construction costs, cities are minimizing the required parking. However, to promote cycling and discourage fly parking, adequate parking facilities are necessary [1]. Therefore, for cycling, a slight long-term oversupply of parking facilities, which could be a substantial oversupply in the short term, seems reasonable. However, the oversupply of free car parking in the past was, from today’s perspective, a mistake that needlessly encouraged car traffic [34,72]. In summary, to estimate the optimal number of bicycle parking facilities and in order to optimize parking supply with sustainability in mind, it is important to consider local conditions, such as topography, cycling network, and cycling culture. In accordance with the guidelines, we therefore recommend implementing local building codes instead of doing so at the state or national level. This approach contrasts with the practice of many European countries that establish bicycle parking requirements at the national level [9].



Defining only non-binding guidelines for bicycle parking facilities raises the question of whether developers have a vested interest in providing good and sufficient bicycle parking. However, at least anecdotally, the authors are aware of enough examples of bicycle parking facilities being built that do not meet the basic recommendations. This underscores the need for parking requirements that enforce the provision of adequate parking facilities.



After analyzing the guidelines and applying them to building codes, we recommend establishing quality requirements for bicycle parking in order to ensure the usability and attractiveness of parking facilities. We suggest the following examples:




	
Inclusion of basic requirements (ability to lock the bicycle frame, barrier-free accessibility prohibiting, e.g., push ramps, defining maximum allowed distance and minimum required space per bicycle for parking, providing safe standing when parking, lighting).



	
Differentiation between visitors and permanent users, as well as between short-term and long-term users, in order to meet the demand and needs of all user groups, and definition of quality requirements, such as covering, based on this differentiation.



	
Inclusion of space for cargo bikes and e-bike charging infrastructure, comprising standard electrical outlets at the parking space, at a minimum.








Finally, promoting cycling involves not only providing bicycle parking, but also an attractive cycle network in the city. To facilitate bicycle traffic, we recommend combining bicycle parking requirements in building codes with other policies, such as building bike lanes or cycleways.




7. Conclusions


Bicycle parking requirements are used to varying degrees in the cities studied, although they are a powerful tool that can enforce an attractive bicycle parking infrastructure on private property. By increasing cycling in the long term, they are a key to making urban transport more sustainable. While quantitatively, most of the German cities in the study require a similar number of parking spaces, which is often at the same level as is recommended by the guidelines, the quality requirements vary, as shown in this study. For example, if a city does not require the ability to lock the bicycle frame and a safe standing position when parking, only some of the property developers will voluntarily implement appropriate parking facilities out of self-interest. Therefore, it is advisable not to take such standards for granted, as some parties involved in the building design are often less aware of the needs of cyclists.



When considering the long-term impact of parking requirements in building codes, it is important to consider future demand trends. As cycling increases in countries such as Germany and the Netherlands, particularly with the rise of e-bikes, and as the average value of bicycles also increases with this trend, the importance of secure parking and the relevance of parking facilities grows substantially. Building codes should therefore take into account both the long-term consequences of quality standards for bicycle parking and the development of bicycle traffic. As long as the positive effects of bicycle parking infrastructure at the societal level are greater than the benefits to developers in terms of increased rental and sales prices, it seems reasonable to promote cycling by requiring a good parking infrastructure in both quality and quantity.
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Figure 1. Bicycle parking requirements in building codes at the national or regional level in the EU (adapted from [9]). 
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Table 1. Recommendations for qualitative design standards for bicycle parking facilities in guidelines.
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[37]

	
[38]

	
[6]

	
[39]

	
[40]

	
[41]

	
[42]

	
[5]




	
Location

	
North America

	
Australia

	
Europe

	
United Kingdom

	
Denmark

	
Austria

	
Germany

	
Germany






	
Protection

	
Ability to lock the bike frame

	

	

	

	

	

	

	

	




	
Covering/weather protection

	

	

	

	

	

	

	

	




	
Accessibility

	
Barrier-free access

	

	

	

	

	

	

	
P

	




	
Max. distance [m]

	

	
A

	
D

	
D

	
D

	
A

	

	
100




	
Space per bicycle [m2]

	

	
1.5

	
1.6

	

	
1.0

	
1.0

	

	
1.5




	
Usability

	
Safe standing when parking

	

	

	

	

	

	

	

	




	
Lighting

	

	

	

	

	

	

	

	




	
Consideration/Differentiation

	
Short-/long-term parking

	

	

	

	

	

	

	

	




	
Visitors/permanent users

	

	

	
W

	

	

	

	

	




	
Cargo bikes

	

	

	

	

	

	

	

	




	
E-bike charging

	

	

	

	

	

	

	

	




	
Legend




	

	
Included

	

	
Not included




	
A

	
Adjacent to destinations

	
P

	
At ground level, via ramps, elevators, or push ramps




	
D

	
Depending on the trip purpose and/or parking duration

	
W

	
For workplaces











 





Table 2. Recommendations on numerical requirements for bicycle parking facilities in guidelines for the example buildings.
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Building

	
Parameters

	
Necessary Bicycle Parking Facilities




	
Space Usage

	
User Groups

	
Number of Users

	
[6]

	
[39]

	
[40]

	
[41]

	
[42]

	
[5]






	
1

	
Residential building

	
Ten 3-room apartments with 100 m2 each

	
Residents

	
20

	
30

	
20

	
23

	
17

	
27

	
30




	
2

	
Supermarket

	
1000 m2 of supermarket

	
Customers

	
1000

	
25

	
10

	
20

	
20

	
15

	
15




	
Employees

	
10

	
0

	
10

	
0

	
0

	
5

	
5




	
Total

	
-

	
25

	
20

	
20

	
20

	
20

	
20











 





Table 3. Overview of key cycling indicators for the cities considered and the year of the latest update of bicycle parking requirements.
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City

	
Aachen

	
Berlin

	
Bremen

	
Darmstadt

	
Dortmund

	
Erfurt

	
Göttingen

	
Mannheim

	
Münster

	
Potsdam

	
Copenhagen

	
Amsterdam

	
London

	
Toronto




	
Date of Last Update

	
2020 [43]

	
2021 [44]

	
2022 [45]

	
2022 [46]

	
2022 [47]

	
2021 [48]

	
2017 [49]

	
2021 [50]

	
2019 [51]

	
2021 [52]

	
2019 [53]

	
2018 [54]

	
2016 [55]

	
2022 [56]






	
Current cycling mode share [%]

	
11

	
18

	
25

	
17

	
10

	
13

	
36

	
17

	
44

	
23

	
26

	
36

	
4

	
3




	
(Conv.) bicycles

	
Per household

	
-

	
1.6

	
1.9

	
-

	
1.4

	
1.4

	
-

	
1.7

	
2.8

	
1.8

	
1.2 1

	
1.9

	
0.5

	
-




	
Share of persons [%]

	
70

	
73

	
82

	
76

	
-

	
65

	
-

	
76

	
-

	
81

	
-

	
-

	
-

	
-




	
E-bikes

	
Per household

	
-

	
0.04

	
0.14

	
-

	
0.2

	
0.06

	
-

	
0.06

	
-

	
0.06

	
0.03 1

	
-

	
-

	
-




	
Share of persons [%]

	
8

	
2

	
7

	
5

	
-

	
3

	
-

	
4

	
-

	
4

	
-

	
-

	
-

	
-




	
Source

	
[57]

	
[3]

	
[3]

	
[58]

	
[59]

	
[3]

	
[60]

	
[3]

	
[61]

	
[3]

	
[62]

	
[63]

	
[64,65]

	
[66]








1 Per person instead of per household.













 





Table 4. Comparison of standards for bicycle parking design in cities.
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City

	
Aachen

	
Berlin

	
Bremen

	
Darmstadt

	
Dortmund

	
Erfurt

	
Göttingen

	
Mannheim

	
Münster

	
Potsdam

	
Copenhagen

	
Amsterdam

	
London

	
Toronto






	
Protection

	
Ability to lock the bike frame

	

	

	

	

	

	

	

	

	

	

	

	

	

	




	
Covering/weather protection

	

	
R50

	
10

	
R50

	
12

	
PU

	
10

	
R

	

	

	
R50

	

	

	
PU




	
Accessibility

	
Barrier-free access

	

	
1S

	
G

	
G

	
E

	
P

	
P

	
G

	
E

	
G

	
EA

	
P

	