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Abstract

This paper analyses the possibilities to integrate cargo bikes into personal logistics in the Czech Republic. Cargo bikes
for personal use are relatively popular in some European countries, such as Netherlands, Denmark, and Germany, also
including sharing systems. In the Czech Republic, this kind of use cargo bikes is sporadic. The most common purpose
to use cargo bike, is transport of children and shopping. This paper deals with factors, which can influence the level of
the use cargo bikes in various conditions.

On the example of the city of Pardubice, the model of the use of cargo bikes for shopping will be created and the
efficiency of this kind of transport will be compared with the use of cars.
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1. Introduction

The use of cargo bikes for personal purposes in Europe has been on the rise in recent years. This applies
especially to countries where cycling has a long tradition, and the bicycle is perceived by the population as a common
means of transport. In addition to private ownership of cargo bikes, bike sharing systems and cargo bike rentals are also
becoming increasingly popular.

A survey of 38 truck wheel manufacturers [1] conducted in 2021 shows up to a 66% year-on-year increase in
cargo bike sales, mainly in Belgium, Germany, and France. Most cargo bikes were sold in Germany (103,000 in total,
124 per 100,000 inhabitants), while Denmark leads sales per 100,000 inhabitants (25,000 in total, 429 per 100,000
inhabitants). The increasing availability of e-bikes may be one of the important factors in this growth. Manufacturers
report up to 92% share of e-bikes in total cargo bike sales in Europe. ZIV reports about 72 % share of sales of electric
models within Germany [19]. The COVID-19 pandemic also appears to have had an impact on the increase in cycling
traffic in some countries [4, 13], including the use of cargo bikes. Another factor is the possibility of obtaining subsidies
related to climate protection for the purchase of cargo bikes in some countries (regions). Sales prices currently start at
about 1500 Eur per bike with mechanical drive and about 2000 Eur per bike with electric drive. Buying your own bike
may not always be economically advantageous, especially for people who would not use a cargo bike daily, even if they
are inclined to bicycle traffic. In this case, there is significant potential for the use of shared cargo bikes [2, 7]. Bike
sharing systems are already relatively well established practically throughout Europe. Cargo bike sharing systems are
mainly widespread in countries with a traditionally high share of cycling, such as Germany, where these systems
operate in more than 150 cities [14].

The analysis shows that there are some regional differences in the sales and use of cargo bikes. The motivation
to use a cargo bhike is very closely related to the perception of cycling transport in the certain region and to the linked
background and support. In the context of current trends in sustainable mobility and reducing environmental burdens
(CO2 emissions), cargo bikes for personal use are important in the micromobility sector. Cargo bikes for commercial
use are considered to be an environmentally friendly means of transport, especially for last-mile delivery [18]. The
quality of transport infrastructure also has a significant impact on the level of use of cargo bikes [2, 8]. Traditional
"cycling-friendly" countries such as Denmark, the Netherlands or Germany support the use of cargo bikes directly, e.g.,
in the form of subsidies and project financing, but also indirectly, e.g., through transport measures in cities. The bike is
a common part of daily activities, such as trips to school, work, shopping, and the level of infrastructure corresponds to
this trend. Cargo bike can even be perceived as a symbol of a certain social status, but this also entails negative
consequences in the form of a differentiation of opinion in society [3]. In countries strongly focused on individual
motoring, such as the US or Australia, the motivation to use bicycles is lower in the adult population. However, studies
suggest that even in these communities, cargo bikes have the potential to replace some car trips [5, 12, 17].

2. Analysis of factors influencing private use of cargo bikes

The Czech Republic is quite specific in residents’ relation to cargo bikes and cycling in general. The bicycle is
perceived here mainly as a means for sports and recreation, although there are some regional differences. Surveys from
the period 2020-2021 show that the "pandemic" trend of increasing bicycle traffic has had very little effect in the Czech
Republic.[9] Demand for e-bikes has increased, but cargo bikes are still on the fringes of interest. [10]. In 2021, a cargo
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bike rental company operated in a test project in the city of Brno. The results of the project indicate that there was
interest in this mode of transport in the city of Brno [15]., but it should also be considered that the system was free.
The question is therefore: “What is the potential for the use of cargo bikes in the Czech Republic and what are
the possibilities/factors of increasing interest in this mode of transport?”
The main criteria for the transport mode choice can be divided into three basic groups:
e Objective — criteria that can be quantified and can be used to clearly compare different modes of transport —
e.g., cost, travel time.

e Subjective — criteria that cannot always be quantified. The user evaluates them himself based on experience
(often transferred), possibilities and abilities. Decision-making is often influenced by current feelings or
moods.

e Social —e.g., low ecological footprint, low road wear, low externalities, healthier populations.

If the user decides what mode of transport to use before travelling, his subjective criteria may often outweigh the
objective criteria in the evaluation. If we would like the user to take more account of the social criteria, it is necessary
for him to consider them as his own. Essentially, it is a "relocation” of the criterion from the social group to the
subjective group. This is possible only by education, explanation, and ideally from an early age. It is important for
children to "embrace” that it is normal to walk, ride a bike, use public transport. If a young person learns to use a
bicycle to move from an early age, he/she will also be able to use it, for example, for shopping trips. It is also important
to see the bicycle as an equal alternative to the second car in the household.

If we want cargo bikes to be taken into account as an alternative to a car, it must be accepted that the user wants
to satisfy his needs:

e immediately and always — it is therefore necessary for the user to have the cargo bike available for 24 hours,

e anywhere,

e with the least possible time required,

e with maximum comfort,

e risk-free,

e with the lowest possible price for transport.

From the user's point of view, it is therefore important to either own the bike or be able to share it in an
acceptable availability and at acceptable prices. Furthermore, the quality of the transport infrastructure for cargo bikes is
very important (see Section 3).

It is also important to consider the elasticity of demand, i.e., how quickly the demand for cargo bike trips can
change in response to a change in entry conditions. Currently, the growth of the price of fuel, respectively price
elasticity, may have a positive effect to using a cargo bike. However, other factors also play an important role in
transport, most notably travel time. Thus, elasticity manifests itself as cross-shaped elasticity, not its own.

To decide which mode of transport to use, the user must know his possibilities and the resulting utility. The
deterministic part of the utility (travel time, charges, fares, etc.) can be described by a linear function. The stochastic
part of the utility then reflects the user's personal preferences. From the user's point of view, the utility of choosing a
mode of transport is reflected in the so-called user equilibrium, i.e., the state when the user achieves the lowest costs
(these costs reflect all the costs associated with the choice of mode of transport).

3. Model example of the use of cargo bikes for shopping in the city of Pardubice

The city of Pardubice lies in a lowland, total area is 83.6 km? and the population was 91,755 in 2021.

A survey of traffic behavior conducted in Pardubice before the coronavirus pandemic [11] confirmed that
individual modes of transport are used equally (car transport accounts for 33%, public transport 22%, cycling 14% and
pedestrian transport 31%). The city of Pardubice is close to the ideal of a "city of short distances"”, so the traffic
behavior of the city's inhabitants and visitors fulfills the goals of the transport strategies of western European cities.

The survey revealed other important information. More than half (54%) of all journeys is shorter than 3 km and
more than half (54%) of journeys up to 3 km is made on foot. At the same time, the inhabitants of the city themselves
generate almost half of the car traffic. Switching from a car to a bicycle or public transport for journeys up to 3 km
would mean a fifth reduction in the traffic from cars in this distance.

The city of Pardubice still lacks important parts of the infrastructure for car traffic, especially parts of the NE and
SE bypasses. The existing system of roads consists of a cross centered in the city center. Animportant limiting factor in
the construction of roads are the rivers that flow through the city. Users of cars must count on delays in queues during
rush hours.

The city has a relatively extensive infrastructure for cyclists, which is very often based on the minimum
dimensions defined in TP 179 (technical regulation). The dimensions of the dedicated and protective bike lanes and the
lanes within the cycle paths thus suit only the cargo bikes of smaller size. It is the infrastructure tailored to the users that
will significantly affect the use of certain transport mode. Its integrity, surface quality, etc. are important. However, a
feeling of safety, the possibility of comfortable driving, free movement is also very important. For this reason, it is
advisable not only to widen the cycling infrastructure with other sections, but also to improve the existing parameters.
An example is in the city of Berlin. [16]. The bicycle lines also include protective pillars that separate a sufficiently
wide space for cyclists from the area for motor traffic.



Space for cyclists can also be gained at the expense of space for motor transport. The necessary width of the lane
is related not only to the size of the vehicle, but also to the speed limit. For a car, a lane width of 2.40 mis required at a
speed of 50 km/h (only 2.25 m at a speed of 30 km/h). If buses and small trucks also use the road, they can share the
extra space they need (about 0.7 m) with the bicycle space, the so-called shared space.

Especially in cities where there is a lack of space, it is necessary to use the space thoughtfully, economically. It is
certainly important to give space to all modes of transport within the city service, to get the individual modes of
transport into balance within the modal split. To do this, it is necessary to realize that a car driving at fifty km/h requires
the space of 130 m? including spacing distance, while a cyclist takes 3 m?, a pedestrian 1 m? and a passenger ina bus or
tram 0.5 m2. And here is the opportunity to replace a car with a cargo bike, for example, for shopping purposes.

3.1. Origins and destinations

In the city of Pardubice there are six larger shopping zones, mainly in the outskirts, two shopping malls in the
city center, several larger supermarkets, and several smaller stores in residential complexes of the city. The 2017/2018
Survey of traffic behavior in Pardubice shows that the most shopping trips in Pardubice are made on foot (45%), by car
itis 24%, by bike 16% and by public transport 15% [11]. Virtually there is at least one supermarket and several smaller
stores in the walking distance for every residential area in Pardubice where you can buy food and and basic consumer
goods. For shopping by bike, mainly standard bicycles equipped with a basket are used, only a few private users
currently have a cargo bike in Pardubice. It can be assumed that future potential users of cargo bikes would be formed
mainly from current users of standard bicycles, pedestrians, and possibly public transport users. But even for a certain
part of current users of cars, an interesting argument could be the time availability when using an e-bike, which is "more
comfortable™ and less demanding on physical exertion than a standard bike. [6] lists up to about 5 km distance (10-20
min) for cargo bikes in commercial use as comparable to cars. If we consider using the bike for private purposes, this
distance could be slightly different. According to the survey [11], up to 71% of trips in Pardubice are within 5 km.

To compare the time availability for shopping, we have selected large shopping zones as destinations where it is
possible to buy a wider range of goods (food, drugstore, textiles, household and workshop supplies, animal supplies).

3.2. Time availability comparison

To create a model of time availability, we used the GIS software on OpenStreet Maps and CUZK maps. Figure 1
shows the time availability of individual shopping zones when using a bicycle up to a maximum time of 10 minutes,
with a resolution of two-minute areas and an average driving speed of 15 km/h. This speed is achievable for most users
on a standard bike in local conditions during normal traffic. The situation also considers the possibility of using the
existing cycling infrastructure, which is not accessible to motor vehicles.
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Fig. 1 Time availability of shopping zones using a bicycle

Figure 1 shows that at least one shopping area can be reached by bike from most of the city districts within 10
minutes. A bicycle paths (shared with pedestrian traffic) lead directly to five of the six destinations. The best situation is



in the northwestern part of the city, where there are more shopping zones situated and more than one destination is
reachable within 10 minutes. The residential area in the eastern part of the city is the least covered. There are three
ordinary supermarkets, but no shopping zone with a wider range of goods. The nearest shopping zone, including the
hobby market, can be reached from eastern part of town by bike within about 20 minutes and by car within 11-15
minutes in normal traffic. The advantage of a bike on this route is that 60% of the route are paths shared with pedestrian
traffic and the rest are ordinary roads with a maximum driving speed of 30 km/h. All roads along this route also allow
the movement of cargo tricycles. In the case of using an e-bike, it can also be considered with a higher average speed
and thus with the coverage of a larger area in terms of time availability.
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Fig. 2 Time availability of shopping zones using a car

Figure 2 shows a maximum time availability of 10 minutes for the same shopping zones using a car and an
average speed of 30 km/h which is achievable in normal (smooth) traffic. The time coverage of individual city districts
is larger, although the route by car may be longer. For example, cyclists have more opportunities to cross rivers using
roads that are not accessible to motor vehicles. As mentioned at the beginning of Chapter 3, during rush hours, the
average speed of a car may decrease due to congestion and the time required to reach a given destination may increase
by several minutes. In this case, therefore, the time availability can be comparable with the bike, especially in the case
of using an e-bike.

For the sake of completeness, it is also appropriate to mention the time availability when using public transport,
which is determined by the routing of individual lines. The public transport stop is located directly at five of the six
surveyed destinations, the last one is within walking distance of about 5 minutes. In the case of public transport, the
central part of the city is best covered. Five of the six destinations can be reached within 10 minutes by direct
connection from city center. From the eastern part of the city, the nearest shopping zone can be reached by direct
connection from 16 minutes.

4. Conclusions

The modern cargo bike represents a relatively small and specific market segment, but its potential in the Czech
Republic is not yet fully exploited. The use of cargo bikes is influenced both by objective conditions, such as terrain,
infrastructure, weather, time availability, and by subjective and social factors. In the Czech Republic, these conditions
are characterized by regional differences. The city of Pardubice shows a high level of fulfilment of objective conditions,
yet this mode of transport is used here minimally. The results therefore indicate a significant influence of subjective and
social factors on which the further work will be focused.
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