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CORCAP project

In April 2019, KORDIS joined the CORCAP project, which aims to improve rail connections along the OEM
corridor between German ports and the Czech Republic, Slovakia and Hungary. The project involves a
total of 10 partners from 4 European countries (Germany, Czech Republic, Slovakia and Hungary). The
OEM corridor (Orient/Eastern Mediterranean Corridor) is currently facing a lack of capacity, resulting in
obstacles for freight traffic. The main objective of the project is to make freight transport on the
Rostock-Budapest section more efficient and ecological. The task of KORDIS is to determine the level of
road transport load in the South Moravian Region and the possibilities of transferring freight to railway.
Within the project, KORDIS is preparing the following 4 studies to better understand road and rail freight
transport and to better use the OEM corridor. The knowledge gained from the project will be used in
the field of transport, logistics and regional development.

Analysis of rail freight transport in the Czech Republic

» deals with the current state of freight transport in the Czech Republic

= focus on rail transport

= provides information on the issue of transit through the Czech Republic, freight and transhipment
points

= addresses the sources and destinations of freight transport in the Czech Republic

Mapping of road freight transport flows crossing the South Moravian Region

= survey conducted in autumn 2020

= qualitative in nature

» The aim was to qualitatively determine the number of trucks passing through the South Moravian
Region

= focus on drivers' starting and finishing destinations

» characteristics such as the length of the journey, the type of cargo transported or the cargo on the
return journey were also examined

Intensities of freight transport in the South Moravian Region

= quantitative in nature

»= based on data from toll systen, traffic counts and big data from mobile operators
= describes the intensity and nationality structure of traffic flows

= prepared by Masaryk University

Scenarios of development of freight transport crossing and targeting the
South Moravian Region

= describes the state of passenger and freight transport in the territory of the Czech Republic and the
South Moravian Region

» outlines current trends in individual transport sectors

= presents scenarios for the future development of passenger and freight transport
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Introductory information

The market position and prospects of rail freight transport are influenced by a number of factors,
some of which are based on their fundamental principles and capabilities and others on current
developments, both within the industry and externally. These circumstances are described
specifically in the individual chapters below.

1. Basic information on the rail freight transport market in
the Czech Republic

The following four tables present data from statistical data regularly compiled by the Ministry of
Transport and published on sydos.cz. However, they include only the performance of Czech
carriers.

Tables - Inter-industry comparison of freight transport performance - however, only carriers
from the Czech Republic are listed

The oldest and most recent available data and the year with peak performance are given (this is
not an error, the year was 2007 for shipments, 2008 for shipment performance)

Goods transport (in thous. tonnes)

1997 share |2007 share [2019 share
Railways (111379 [17% (99777 |18% (98804 |16 %
roads 521482 81 % (453537 (80% 504099 81%
Total 643 842 56 5708 618 819

Transport capacity (in million tkm)

1997 |share |2008 |share |2019 |share
Railways (21010 [33% (15437 (22% |16 180 (28 %
roads 40 640 |63 % |50877 |73 % |39059 |67 %
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Total 64 527 69 528 57 888

Tables - Goods transport within the Czech Republic - total for Czech carriers and vehicles

registered in the EU (from Eurostat data)

Again, the oldest and most recent data available and the year with peak performance (here 2007
in both cases) are shown

Goods transport (in thous. tonnes)

2005 share 2007 share 2019 share
Railways 85613 15 % 99 777 17 % 98 804 15 %
roads 482 601 85 % 483 486 83 % 580 733 85 %
Total 568 214 583 263 679 537

Total transport capacity (in million tkm)

2005 share 2007 2019
Railways 14 866 40 % 16 304 32% 16 180 27 %
roads 22 707 60 % 33984 68 % 44 000%) 73 %
Total 37 573 50 288 60 180

*) for 2019 only an estimate

The two surveys are broadly consistent in that the share in transport volumes in tonnes alone
increased slightly up to the economic recession of 2007/2008 and then declined slightly again.
This can probably be attributed to the copying of economic developments and the situation in the
industries that generate bulk substrate shipments.

As far as transport performance is concerned, only data including foreign road vehicles are
relevant, which show a completely different - or directly opposite - development of the situation
after the economic recession than the table above. On the one hand, the share of road transport
has started to increase again and on the other hand, the share of foreign road hauliers on our
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roads is increasing (a problem that has been discussed in recent years). This is a consequence of
the conditions on the competitive market, where road hauliers from countries with cheaper labour
than ours, i.e. Poland, the Baltic States, the Balkans or Turkey, are gaining ground.

Tables - Share of rail transport in the Czechoslovak Republic in tonnes (source Milan Koska for
Cargovak, issue 12 / 2018, publicly available monthly magazine CD Cargo).

Year 1948 1955 1965 1975 1985 1995 2005 2015

Share of|74,3 38,4 27,3 21,3 19,0 15,6 15,3 17,7
railways

The same source also provides a graph showing that freight volumes peaked at around
in 1985, with about 1 580 000 000 tonnes, of which 300 000 000 tonnes by rail. This was followed
by stagnation and, following the change in socio-economic conditions after 1989, a steep fall to
around 130 000 thousand tonnes in 1992 (and a rail share of around 16 %), after which
Czechoslovakia was split up.

The opening up of the rail freight market (legislatively in 1995, in reality continuously over the
following years) brought new carriers onto the railways, able to work more flexibly, efficiently
and cheaply, and willing to develop and offer customers logistics concepts that would make it
possible to obtain new transports for the railways. However - as the figures in the tables show -
the rail share has increased only slightly and only for a certain period of time.

According to the data of SZDC, or the Railway Administration, the transport volumes on the Czech
railways continued to increase until the economic recession of 2007/2008, after which they fell
by one quarter (2007: 39,250,794 hrtkm for the entire SZDC network, 2009: 30,585,000 hrtkm).
Not only have we never returned to the values before this recession (2018: 36 461 000 hrtkm), but
new unfavourable circumstances for the railway are causing a renewed decline. This is not entirely
the current impact of the coronavirus pandemic - the year-on-year decline already occurred before
it (2019: 35,713,000 hrtkm).

The main factor for the development of rail freight transport is still the overall situation of the
economy and those sectors to which rail is most closely linked. The possibilities and role of rail
have their limits, given its nature and characteristics, and even the competitive environment will
not change these too much.

Page 5



HilteIrey -

CENTRAL EUROPE &

-

The outwardly obvious limits include the accessibility of any site for road vehicles
and the size of the 'transport unit’, i.e. the road kit. Its equivalent, one or two railway wagons,
has to be transported in longer trains for economic reasons, which means a more technologically
and time-consuming process and, in general, the need for a system to ensure its utilisation and
existence. A less obvious handicap of the railway is that it is bound by strict standards
and regulations, which, especially in safety-related areas (i.e. not only signalling systems but also
vehicle design, vehicle approval processes and, in addition, the specific national principles that
are still in place), result in a very costly system. Moreover, this trend is, in principle, steadily
worsening, with the technical and bureaucratic burden associated with rail increasing.

By the nature of its role and capabilities, rail is efficient compared to other modes of transport,
particularly in the bulk transport of heavy goods. The development of recent years has not been
very favourable for these, steel production has partly shifted to China, coal consumption in power
plants is being reduced by the "green policy”, and warm winters are also playing their part in the
declining coal shipments. It is in lignite and hard coal that €D Cargo is experiencing the biggest
drop in transported volumes, and this is not due to competition. The decline in shipments of semi-
finished products of the metallurgical industry is very painful for the Slovakian ZSSK Cargo, as the
steelworks of U.S. Steel KoSice represent a significant part of its work.

The automotive industry is important for the railways, which also provides them with a significant
part of the work - not only in the transport of cars, but also of many production inputs (steel,
coal, production parts), and a related segment is the transport of fuel or scrap (production waste).
The stagnation of demand for cars was already evident before the pandemic and now we will see
how this industry will develop even with this new fundamental circumstance.

A current case of the transport market in the Czech Republic and some neighbouring countries is
the recent bark beetle calamity, which brought new transport volumes for the Czech railway and
a significant recovery of operations for many local lines. The amount of harvested timber has
brought a significant increase in market supply, so it was and is necessary to look for customers
even in remote locations. Calamity timber is normally transported from the Czech Republic in
large volumes by rail to all neighbouring countries and to Romania, but also to Slovenia and Serbia,
for example. Last but not least, a large market has been found in China, to which it is transported
mainly  in containers, in the  traditional rail-port-ship combination, but
overland via Russia. In the Czech Republic, a number of carriers are active in these shipments, as
it is also a question of transport capacity and, in principle, there is ‘enough work for everyone'.
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Sometimes there is also cooperation between several carriers, when the main carriers outsource
the end non-electrified sections on local routes to small companies.

However, this is essentially a temporary matter, until all the calamity timber has been harvested.
After that, not only will there be less work to do, but the question of the practicality of some
local lines may be raised. Once the situation has stabilised, however, transport flows could be
strengthened or restored in some areas, as some large buyers (e.g. Kronospan CR, Jihlava, Lenzing
Biocel Paskov) are now close enough to the timber sources due to the calamity to transport it by
road to a greater extent than before, when they had to regularly use more distant suppliers.

This commaodity is also related to one of the circumstances of the "green policy”, namely the effort
to use biomass in power plants. In the Czech Republic, large consumers of biomass are, for
example, the CEZ power plants in Hodonin and Trutnov-Pori¢i or the Plzenska teplarenska
operation. Even these have enough raw material in the vicinity today thanks to the surplus of wood
on the market, but later the transport distance may increase and thus the work for the railways
will increase. In addition, to achieve comparable calorific values, a larger volume of biomass is
needed compared to coal, which means an increase in total transport volumes.

Another current circumstance is the general decline in the workforce, which is faced by both
road and rail transport, but a certain advantage of rail may be the fact that one driver "carries”
significantly more goods than one truck driver. The increased demand for rail for this reason began
to be felt some months ago, and here too the impact of the coronavirus situation and its
development on the movement of people and goods across the border will be an issue, not only in
terms of restrictions but also in terms of fluidity. A fundamental factor affecting the price of road
transport is the possibility of employing cheap labour from countries with lower purchasing power,
or companies from those countries in general. In recent months, even in the media, there have
been outputs from statistics showing an ever-increasing share of foreign road hauliers on the Czech
transport market. The possible potential for the railways could mean the return of border controls,
which would slow down border crossings for road transport, but it is questionable how much of a
significant restriction this would entail and to what extent the transport concerned could really
be taken over by the railways. However, these considerations were echoed particularly in the
spring months, during (at least for the time being) the most serious direct impacts of the pandemic
on transport, and now seem to be rather falling into place again.
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The barriers to the development of railways have already been partly mentioned above - apart
from the limits set by the nature of the system itself, these are the (existing and in principle
increasing) technical and administrative complexity, which is therefore also reflected in financial
complexity. But it also means, among other things, the 'potential’ for very long lead times for the
adoption and implementation of changes, knowledge and innovations and the duration of
administrative and approval processes. This applies both to vehicles and operations and to
infrastructure. Infrastructure is then affected by traditional problems, determined in principle by
the principles of democracy, i.e. everything related to the preparation of linear constructions, as
we know it from other fields. However, the internal processes of construction preparation are also
negatively affected, with more complicated and large-scale projects often taking a
disproportionate amount of time to discuss the parameters of the construction with the parties
involved, comment on them, deal with different opinions and needs, for example, of the carriers
(tending towards more generous solutions) and the investor (seeking the most economical
solution), take into account new circumstances, etc. An example of this is the endless story of the
necessary major reconstruction of the so-called right bank line Nymburk - Décin. And this is an
incomparably less extensive project than, for example, the double-tracking of the Chocen -
Tynisté nad Orlici - Velky Osek line or the reconstruction of the Brno railway junction.

For the reasons basically described above, even an increase in basic parameters, such as extending
the length of trains by at least 100-150 m, is a fundamentally unsolvable problem, although these
are efforts and tasks anchored in European projects that are now decades rather than years old.
Again, we are referring to a mixture of the above, as this would entail issues such as extending
station tracks in many stations on entire long carriage arms, possibly also changes in the
organisation of operations and the ability to carry out operations as planned. Even seemingly minor
changes such as shifting the position of a switch to extend the track in a station are subject to an
economic efficiency assessment by the Railway Administration, which may not always result in a
sufficient outcome to justify implementation....

Basically, everything stands and falls with the financial possibilities of public funds and with the
overall mentality and culture of the country. We cannot invoke the Swiss railways (which, among
other things, represent a more significant application of rail in the distribution of smaller volumes
of goods) because, in addition to completely different financial possibilities, they also rely on a
higher level of general support for rail, which politicians can then also count on in their decision-
making. Even in Switzerland, it is not at all the case that the freight railways have an easy position;
the carload segment is undergoing restructuring in an attempt to the national freight carrier is
currently undergoing a process of partial privatisation (but with the entry of entities from the
transport segment, not purely financial institutions). Thanks to this support, various innovative
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forms of combined transport can also be implemented in Switzerland, and projects are currently
underway to apply automatic couplings and the automation of other processes, which, on the one
hand, are again aimed at improving the economics of operations, but on the other hand are
expensive projects.

As road transport gradually began to play a greater role in market conditions, sidings lost their use
in many companies. In addition to the factors already mentioned above, the choice of the means
of transport is also about the actual agenda associated with the operation of the siding - it must
have its own track operator with a qualified person, and keeping it in working order has certain
costs.

According to the records of the Railway Office, 2 694 sidings were registered in 1995 (when the
Office started its activity), 372 of which were not in operation, and in 2020 a total of 1 931 sidings
not cancelled but in operation 1 472. These are precise figures but should be seen as indicative,
as there are many changes of category from siding to another category or vice versa, in addition
to physical cancellations or creation. The number has been artificially increased in recent years
by sidings created by a change of category from national or regional rail, a typical case being the
CD depots.

In the circumstances of recent years, which have in some cases favoured the railway (shortage of
truck drivers), it may be that a previously cancelled siding is a major obstacle to the return of
to rail, but the volumes are unlikely to be significant - for longer distance transport there may be
a solution in the form of combined transport, i.e. using the road only to the nearest transhipment
point.

Tugboats may be missing in newly built logistics transshipment facilities, which are usually built
without them. This is an economic decision where the investor considers that sufficient use will
be found for the transhipment without it. In the longer term, this may prove short-sighted, but it
is hard to make a snap judgement on what volumes may be involved. In any case, such
transhipment facilities are largely used for goods that are inherently difficult to obtain for rail
(food). However, it is also for this reason that when trying to move such goods to rail, it is often
crucial whether the warehouse used by the supplying carrier is loaded.
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The basic circumstance for normal freight traffic (i.e. trains of the usual length and weight of
normal trains) is that it needs tracks with sufficient capacity and acceptable gradients. A single
track line can only be travelled at an acceptable speed if the frequency of passenger traffic allows
it

and enough stations - with long enough tracks - for trains to cross and overtake.

On single-track lines, closures are also a fairly significant circumstance; these occur so frequently
on many lines for a variety of reasons that, without a viable diversionary alternative, they can be
an obstacle to the establishment of a reliable regular traffic flow.

A technical and economic complication is the lack of electrification, as diesel traction is both
more expensive and the change of locomotives slows down the transport (and makes it even less
efficient due to downtime) and last but not least less efficient and dynamic - if a freight train is
to "make its way" between passenger trains, the ability to have comparable speed and a fast start
is an advantage. This is otherwise one of the benefits of modern high-performance electric
locomotives.

A sufficient clearance profile is also important, especially for combined transport, where it is
expressed in the form of a numerical code from which it can be calculated how many units of
combined transport the line is suitable for. In this respect, however, the parameters of the main
lines in the Czech Republic are sufficient, but probably the most restrictive section in relation to
the Czech railway is the line in Germany after Cheb towards Nuremberg, on which it is not possible
to transport so-called high cube containers or semi-trailers with a corner height of 4 m on
conventional wagons. This is also a pity because Cheb is easily accessible from the Czech side,
while the Ceska Kubice crossing, which must be crossed with such shipments, is not electrified.

Partly due to the latter issue, the overwhelming part of Czech freight transport takes place only
on the corridors Austria/Slovakia - Breclav - Havlickiv Brod / Ceska Trebova - Kolin - Prague /
Nymburk - Decin - Germany, Breclav - Ostrava - Poland and their connection Ceska Tiebova -
Prerov. The attached map "Daily numbers of freight trains actually running" illustrates the flows
of freight trains on the network.
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On the transit corridor Breclav - Décin, the most popular route in terms of parameters is via Brno
- Ceska Trebova, thanks to the fastest lines and the highest weight standards.

Table - Maximum permissible weight for one active electric locomotive in the main variants of
the transit Breclav - Decin (Siemens 189, 193, 1216 / Bombardier 186, 386). In the case of two
variants, the first (higher) value refers to Siemens locomotives, the second to Bombardier

locomotives. These values are valid for T4 running resistance, which primarily means complete

trains made up of four-axle cars.

Ceska Trebova - Decin
East

Distance Northbound Southbound
Breclav - Brno - Ceska 409 km 2800t 2650t
Trebova - Decin East
Breclav - Brno - HB -|411 km 1500/ 1300t 2000/ 1800t
Decin East
Breclav - Prerov -[467 km 2400/ 2150t 2400/ 2200t

The route via Prerov is regularly used only by the carrier IDS Cargo, but primarily for technological

reasons - it allows to use its old DC locomotives as much as possible on the transit route, and in

addition it has a base in Hodonin, which it uses for switching and shutting down trains.

Ceska Trebova -
Décin vychod

Distance Northbound Southbound
Wien - Ceské Velenice| 517 km 1800/ 1650t 1800/ 1650t
- Ceské Budé&jovice -
Prague - DécCin
Wien - Breclav - Brno|502 km 2 800 t 2650t

The route through Ceské Velenice is given rather for completeness, because as a historically

existing route it may also seem appropriate. The traditional variant via Trebon is 483 km long for
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this section, in this case, however, it is not electrified in the section Ceské Velenice - Veseli nad
LuZnici. When going via Ceské Bud&jovice, it is a continuous electrified route, but on the Austrian
side it is single-track for a long part, from the border to Ceské Bud&jovice also on the Czech side.
The disadvantage is also the necessity to pass through Prague and the adjacent lines with busy
suburban traffic.

Looking at the map, the direction from Ceské Bud&jovice to Plzen - Cheb and to Germany may
also seem convenient, but in reality such a route is not an alternative. Between Plzen and Cheb
there are short length standards and, above all, the cross-border section Cheb - Hof / Plauen is
not electrified.

The main alternative for transit through the Czech Republic is the direction completely bypassing
the Czech Republic, through Austria and via Passau further to Germany. Even on this route there
is a relatively busy capacity (or it may be a problem to get an ad hoc route, but this is also the
case on the route through the Czech Republic on the German side), for the direction to the North
German ports is more difficult in Germany than the route through Brno - Ceska Trebova. However,
it is still sufficient for normal combined transport trains, but for heavy integrated trains with bulk
substrates it requires a second locomotive in the critical section. Nevertheless, it is a powerful
main line, which is used by a significant part of long-distance transport, and is often cited as a
kind of competition to transit through the Czech Republic.

An interesting current case of the use of this route is the diversion of trains with cars from the VW
plant in Bratislava to Falkenberg in East Germany, which is provided by CD Cargo. In view of the
aforementioned closure works on the German side of the Elbe Valley in Czech-Saxon Switzerland,
CD Cargo will be running these trains through Austria, Passau and central Germany from the
beginning of September 2020. CD Cargo can now offer this solution thanks to its already developed
operational presence in Austria and Germany, where it can provide traction, personnel and
uniform dispatching supervision. This regularly involves 10-14 pairs of trains per week.
Even on a route twice as long (1,200 vs. 600 km - the shortest possible route is not chosen due to
the gradient conditions), travel times can be only slightly slower. However, in view of the
considerably longer route, it is a loss-making affair with regard to the cost of road use and traction
energy (since it is a contact arranged on a route through the Czech Republic), the cost of which is
also borne by the car company. However, it is worth noting that on the route through Austria these
trains can be two double-carriages longer than on the route through the Czech Republic (22
carriages - 682 m without locomotive vs. 20 carriages - 620 m without locomotive).
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At present, the use of the diversion route through south-eastern Poland is a bit more realistic,
thanks to the recent modernisation and electrification of the Polish-German border crossing
Weglinec - Horka and its connecting sections. For example, for the above-mentioned case of car
transports from Bratislava to Falkenberg, it would mean a journey only 100 km longer. Metrans
even uses this route to some extent for diversionary traffic, on the route from Ceska Trebova via
Lichkov and Wroctaw to the North German ports. However, it still has a number of drawbacks, it
has a shorter length standard (for Metrans this means trains 100 m shorter than standard), it does
not represent comparable quality in speed, reliability of traffic management in Poland and
capacity of interchange stations.

If there is not enough capacity for transit freight trains in the Czech Republic with the demanded
volume of passenger transport, there is also a "heretical" idea whether it is really important to
offer ourselves as a transit country and not to leave only such capacity for transit that will remain
after the needs for passenger transport are met.

Therefore, the route through Brno will continue to be important for transit and many
import/export traffic flows in the future and is being considered. Therefore, it would also be
advisable to take into account the comments of the association ZESNAD.CZ
to the designs of the rail solution for the new Brno junction.

On the route Breclav - Decin (approx. 410 km), the travel time for the fastest transit freight trains
is 9-11 hours according to the timetable. METRANS has managed to achieve a time of 6 hours with
some record-breaking journeys, but this was the result of ideal operating conditions and active
communication with traffic management.

On the route Breclav - Bohumin / Petrovice u Karviné (approx. 200 km) the travel time according
to the timetable is at least around 3 hours (exceptionally less).

The utilization of transit routes can be estimated from the traffic volume map. The vast majority
of trains bound for Germany therefore use the Décin crossing, some of them go via Cheb to
Nuremberg, and the already underused Domazlice crossing is used less and less (especially in the
directions to southern Bavaria). This partly corresponds to the direction of the main transport
flows, which are mainly directed to the ports and the industrial Ruhr. However, this is also the
result of the unsatisfactory state of the infrastructure, the inefficient monorail sections and the
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lack of electrification, and if this can be remedied, this will change. However, this is a matter of
a few years, and although the phased modernisation of the line Plzer - Ceska Kubice st. hr. has
already started, the modernisation of the connecting German section is still not certain. Transit
trains using the crossings with Bavaria are therefore more likely to come from central Slovakia,
they are a rarity on the route from Breclav and in principle there is no point in considering them.
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3.1. ZESNAD.CZ

In May 2016, a professional association of the Association of Railway Freight Carriers of the Czech
Republic was founded with the abbreviation ZESNAD.CZ. The aim of the association was to become
a partner to the state authorities in the field of rail freight transport, including professional
opposition and an active promoter of the legitimate demands of carriers in the field of rail freight
transport development. This was basically achieved and the association has been active both
politically, through continuous communication with the highest representatives of political circles
(the Chamber of Commerce, the Ministry of the Interior and a number of MPs), and professionally,
having gained the position of an unmistakable partner in the discussion of projects that in any way
affect freight transport, i.e. especially infrastructure constructions of various kinds. The
association has six working groups (ETCS, Interoperability, Legislative and Strategic, Operational
and Technological, Education, Traction Energy + Traction System Conversion; in addition, a mini-
group Infrastructure) and is represented by its own staff and by the staff of member carriers,
according to the competences assigned to them. The majority of carriers operating on the Czech
railway are members of the association, of the main ones only PKP Cargo International (ex AWT)
is not a member. It is therefore possible to maintain the principle that mutual cooperation should
not affect the business side, so that companies that otherwise compete on the market can
cooperate within the association without any problems.

3.2. Freight carriers on the Czech railway

For the first 14 carriers, their market share in 2019 (calculated from gross tonne-km performance)
is shown in brackets. The ranking of the other carriers is also roughly based on their position in
the ranking of performance in the Czech Republic:

CD Cargo (60.2%) - traditional state-owned railway freight carrier, 100% owned by the state
through Ceské drahy. Since the beginning of liberalisation, it has been struggling with increasing
competition and traditionally with the virtually inherent symptoms of a company of this kind, such
as political influence (in the broader sense, including economic impact), a large structure and a
broad staff base, the difficulty of enforcing fundamental changes and enforcing accountability for
wrong actions, and the influence of trade unions, which are often a brake even on necessary
changes or innovations, in the interests of social policy and maintaining employment. On the other
hand, compared to national carriers with a similar "starting position”, i.e. from the post-communist
bloc countries, it is probably the best performer in principle. Perhaps also in line with its national

nature (e.g. in comparison with Poland), it took CD Cargo quite a long time to commit to a more
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significant expansion abroad (the already long-term operation in Poland had a rather questionable
form in the first stage and benefits...). This has only occurred in recent years, when it has been
one of the positive elements of the company's development, along with, for example, investments
in modern locomotives, which the company also committed to for a very long time, when it finally
managed to break the exclusivity of the role of the Pilsen-based Skoda. Another positive aspect is
the stability of the company’'s personnel, which has had the same management since 2014, whereas
in previous years there were frequent changes in the management positions and people were
appointed to them. with questionable professional qualities.

In addition to the effects of its own shortcomings and the impact of competition, the steady
decline in market share can currently be attributed to external circumstances, such as the
development in the steel industry market, which means a decline in shipments of some
commodities important to the railway (see above).

METRANS Rail (8.4%) - a subsidiary of METRANS, the largest combined transport operator in the
Visegrad Four. Without exaggeration, it has long been a symbol of progress and progressiveness.
Through its own creativity and activity, it is striving for the most efficient form of rail transport
of containers from ports, which has borne fruit over the past many years. It should be noted that,
also due to conservatism and different habits, CD Cargo has participated less in the relevant
developments than it was offered... in concentrated transport flows between ports and
transhipment points, which means considerable potential for the railways. Even so, many
containers still travel inland by road, so it is also a question of the willingness to come up with
new logistics concepts and innovative solutions for the technology deployed
and in the organisation of operations. This is exactly what the founder of METRANS, Jiri Samek
(who was also the founder of the association ZESNAD.CZ, but died prematurely in 2018 after an
illness), has been pushing METRANS forward for a long time, and he was supported to do so after
taking over a small private carrier, which gradually grew into METRANS Rail. The founder of the
original company he took over is also a progressive person with the will and desire to promote new
ideas. METRANS, which was originally only a transporter and outsourced train operations to
traditional carriers (i.e. in the Czech Republic to CD Cargo), gradually broke away from the latter
when they were unwilling to keep up the "pace of progress’. METRANS has gradually built up a
fleet of its own wagons, designed according to its own ideas, with maximum loading efficiency,
and a fleet of modern interoperable locomotives deployed for direct running on long international
legs. It has gradually expanded into neighbouring countries, both as a combined transport operator
and as a rail carrier, but continues to operate exclusively for METRANS transports. An important
condition for the development of the entire group was the former capital input of the Hamburg
Port Authority (and for a time also of the German State Railways), Hamburger Hafen und Logistik
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(HHLA). The latter is now 100% owner of METRANS. The majority owner of HHLA (68 %) is the Free
and Hanseatic City of Hamburg. The main terminals in the Czech Republic are operated by
METRANS in Prague and Ceska Trebova, from which the carrier's own trains run to/from foreign
ports and inland terminals as well as to smaller transshipment points in the Czech Republic.

PKP CARGO INTERNATIONAL + PKP CARGO (8.4%) - the latter is the former Polish national carrier
(after the listing, the Polish state is only a roughly one-third co-owner). The former (PKPCI) is a
Czech subsidiary, but it was not built by a Polish owner, but is the former OKD, Doprava,
subsequently known as Advanced World Transportation (AWT), which gradually became 100%
owned by PKP Cargo. OKD Doprava was therefore born out of the intra-contracting activities of
the OKD mining group, and at the start of the private carrier business it already had a considerable
background and contract opportunities from the parent company. Gradually, it grew into a carrier
with a wide range of activities, where coal transport still played a major role, but today it is just
one of many commodities, especially since the carrier is no longer even linked to OKD in terms of
ownership. Both the former AWT and today's PKPCI are therefore already "standard” carriers on
the market, operating in all sectors. The company is rather stagnant, the gradual integration into
the PKP Cargo group is taking place more on the level of marketing, rebranding and PR, while the
Polish parent company is primarily struggling with its own operational and financial difficulties
and does not pay much attention to the Czech subsidiary. Moreover, the ownership, organisational
and 'cultural’ changes of recent years have been accompanied by a staff exodus without adequate
replacement.

The parent PKP Cargo has been present on the Czech railways for a very long time and has gradually
developed its operations in logical directions following the Polish carriage arms, especially from
the border crossings in the Ostrava region in the direction of Breclav, and occasionally in other
directions to the interior of the Czech Republic. Its performance is also rather stagnant, but it
remains at a visible level, especially in combined transport and transport for the automotive
industry.

UNIPETROL DOPRAVA (4.3%) - part of the UNIPETROL Group, which began to use the possibility
of operating through its own carrier at the beginning of the liberalisation of rail transport.
However, with rare exceptions, the transports were always related to the Group's production (i.e.
fuel, but also various other products and raw materials), but with volumes continually increasing,
both as a result of taking over transport from other carriers and as a result of new transport flows.
The development of the carrier itself was dependent on the strategic plans of the owners. When
the idea of a sale was abandoned (i.e. the sale of the carrier itself within Unipetrol, unrelated to
the Orlen - Unipetrol relationship), additional funds were released and the company further
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strengthened its fleet, and recently started to enter Slovakia, but as a rule, its own resources
were always fully loaded with operations only in the Czech Republic.

IDS CARGO (3.9%) - basically the largest "truly private" carrier in the Czech Republic. It is owned
by Zdenék Kysely's IDS building corporation and historically it is basically one of the successors of
the former Viamont, one of the first private Czech railway carriers. As a company that is not
protected by an owner who is also a major producer in a particular industry, it has had to carve
out a position across the entire market and various commodities. As it grew, it did not just stick
to the 'certainties’ of the smallest carriers, such as grain transit trains or fuel transports in different
directions. It thus operates trains in all directions, including purely domestic routes, and with a
varied portfolio of commodities. However, the main commodities that today account for a
significant proportion of the railway's work include calamity timber, grain, fuels and other
chemicals.

Rail Cargo Carrier - Czech Republic (RCC CZ, 3.4%) - Czech subsidiary of the Austrian state-owned
carrier, which today operates in a number of Central and South-Eastern European countries. Its
own operations in the Czech Republic are a logical continuation of the domestic Austrian activities,
first the Czech subsidiary took over many coal transports from Poland bound for Austria, followed
by other commodities on the same transit axis, such as steel and combined transport. Since 2019,
it has also been operating on the Breclav - Décin transit axis, again with its own product, a system
train for the transport of various shipments from Austria to Sweden. However, it is also gradually
building a system for the transport of individual wagons or groups of wagons on the Austria -
Ostrava - Poland transit line, where it has favourable conditions for this thanks to the frequent
operation of complete trains, to which it can also connect other consignments. Since 2020, RCC
CZ has also been transporting grain trains from Slovakia or Hungary to Germany, which is therefore
a minority case of transports that are not related to "home" Austria (however, Rail Cargo Group
is, among others, the owner of the former state-owned Cargo in Hungary).

Within the structure of the Austrian state carrier, the transport activities, grouped under Rail
Cargo Logistics, also have a strong position, as they also outsource transport to other carriers. In
the Czech Republic, Rail Cargo Operator - CSKD is the successor of the former combined transport
operator CSKD Intrans.

CER Slovakia (1.8%) - Slovak carrier, wholly owned by the Hungarian group CER Cargo Holding,
which is active in other sectors than transport. It started to be significantly visible on the Czech
railways at the beginning of 2019, when it took over (indirectly via a participating forwarding

company) a significant part of the grain shipments for the commodity group Glencore. This
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represents significant volumes going mainly from Hungary, Slovakia and the Czech Republic to
German ports and storage facilities. However, CER Slovakia is also active in other commodities,
particularly in transits from Slovakia to Poland and Germany.

SD - Kolejova doprava (1.7%) - a subsidiary of the state-owned (via CEZ) Severoceské doly.
Primarily operates on the internal railway network in the area of the mines and power plants
Prunérov and Tusimice, however, it has long been providing its own carrier for some transports on
the public network, permanently for desulphurizing limestone, with different volumes over time,
and for coal transports especially to the power plants Mélnik, however, such cases take different
forms and are usually carried out in some form of cooperation with CD Carg.

LTE Czechia (1.6 %) - a subsidiary of the Austrian group LTE Logistik - und Transport-GmbH, in
which the transport operator Graz-Koflacher Bahn und Busbetrieb (i.e. the public sector, a
shareholder since LTE's foundation in 2000) and the private forwarding group Rhenus Beteiligungen
International (a shareholder since 2015) are co-owners (with 50/50 shares). The LTE Group
operates as a carrier in a number of European countries. In earlier years, grain played an important
role for this company on the Czech railway, thanks to its partnership with the commodity group
Glencore (see CER Cargo). This commodity was not abandoned later, but thanks to its long-
standing presence in the Czech Republic and Slovakia, LTE has built up contracts in a humber of
commodities coming from various locations, but usually in international transport. The
development of performance volumes is rather variable; despite its long-term position on the
market, this carrier has been overtaken by a number of newer carriers, or those that entered the
Czech railways later.

ARRIVA vlaky + DB Cargo Czechia (1.1%) - carriers of the Deutsche Bahn group, i.e. German state
railways and giants on the European transport market. Despite this background, the companies do
not yet have a very significant share of the Czech railway, although many current steps show that
further development is being prepared. The previously established company ARRIVA vlaky is
primarily focused on passenger transport (see also the common name with bus carriers, where
ARRIVA is the largest entity in the public bus transport sector in the Czech Republic), but freight
transport has also been developed under its licence and long-standing contracts remain under the
company's umbrella. DB Cargo Czechia is a newly established company that is already directly
dedicated to freight transport. So far, the activities have settled down to a few regular transit
transports on the Germany-Slovakia axis (steel, aluminium oxide, tyres), and now also Poland-
Hungary/Romania (steel, coke), and more will probably be added. The recent acquisition of diesel
locomotives suggests that the company may also start to focus on activities on the domestic market
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(operation of sidings). In addition, the DB Group is also behind other significant volumes as a
carrier (e.g. for the VW / Skoda concern), but these are mainly carried out by €D Cargo.

LOKORAIL (0.8 %) - as a carrier, this Slovak company does not have a large share (less than one in
Slovakia

3 %), but it is part of the very rich and influential Slovak forwarding group BUDAMAR LOGISTICS,
which is basically the main driver of the Slovak freight railway and thus takes advantage of the
general fact that it is often more profitable to be rather in the background... A significant part of
the turnover, even with financial effect, is also represented by the orders that the Slovak state-
owned ZSSK CARGO carries out as a carrier, and this close interconnection is then manifested
externally, e.g. In the domestic market and abroad, this connectivity is also reflected in the
mutual provision of locomotives or personnel. BUDAMAR has built a strong position with many
important external customers, and through its (not very publicly ventilated) ownership structure
and closer ties it is close to e.g. Trinecky zelezarny or NH Trans. BUDAMAR also operates on the
Slovak and Czech railways through Bulk Transshipment Slovakia, which is a joint venture between
BUDAMAR and ZSSK CARGO (primarily active in the transport of bulk substrates
The trains operated in the Czech Republic under the BTS licence are thus the only case of
penetration of a Slovak state carrier into the Czech railway. BTS usually enters the Czech Republic
only in the Ostrava region, and transit services between Slovakia and Germany are also operated
under the Lokorail licence.

BF Logistics (BFL, 0.7%) - an example of a small company founded by several individuals (today it
has three co-owners), which has been present on the market for a long time and is developing
within its own capacity. It is then typical for such a firm to hold several stable contracts
with long-term business partners and, in addition, secures short-term transport contracts on an
ongoing basis. In general, in the first case, this may involve a variety of commodities in domestic
and international transport, while in the second case it is mainly transit trains in the Czech
Republic with grain or transport of fuels (transit and from abroad to Czech storage facilities).

RM LINES (RML, 0.6 %) - originally similar in principle to BFL, but subsequently underwent
ownership changes and is now wholly owned by the Sokolov-based freight forwarding group
SPEDICA, which later became part of EPH. However, RML's business activities remain largely
independent of EPH and are still linked to SPEDICA's orders. The scope of the transports can be
described as similar to that of BFL, i.e. several long-term contracts and various, usually transit
trains.
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Cargo Motion (CM, 0.5%) - a company co-owned by two people, operating as a carrier since the
beginning of 2019. The majority is held by the owner of TROJEK GROUP, a steel waste trading
company. Their transport from various major collection points (in the Czech Republic and abroad)
to processing sites is therefore one of the pillars of the business, whereas previously these were
carried out by VITKOVICE Doprava (VD), from which the activities and some of the staff of Cargo
Motion were derived, in connection with organisational changes at VD (see also below). Similarly,
CM also "brought” some lime and limestone desulphurisation transports from VD, but Cargo Motion
quickly acquired orders for other commodities and today a significant part of its transports is
timber, especially from South Bohemia and Moravia for export (Poland, Romania, Slovakia).

Retrack Slovakia - a new entity that emerged from Carbo Rail, which underwent a significant
ownership change in early 2020 when the German freight forwarder VTG Rail Logistics became its
majority shareholder. Parent group VTG is best known in the rail industry as a giant
in the rail freight car rental industry, with a fleet of around 94,000 railcars, it is the clear market
leader in Europe. The original Carbo Rail in its operations in Slovakia cooperated closely with €D
Carg, which previously had a minority share in it, but with the change of ownership Retrack
Slovakia has embarked on a new path and will, especially for the transport orders of its majority
owner, develop the activity of an independent carrier in the Czech Republic.

STRABAG Rail - a subsidiary of the STRABAG construction group, historically derived from the
construction activities of the former Viamont group. The primary focus of the rail transport is the
transport of materials for infrastructure construction, but it also transports North Bohemian coal
for some East Bohemian customers, which it has maintained since its former identity.

Ostrava Transport Company - Cargo (ODOS - Cargo) - a long-standing carrier (only
except that it was previously one company, ODOS, from which ODOS - Cargo was later spun off),
which is a joint venture of the forwarding company NH Trans and CD Cargo. It operates basically
only in the Ostrava region, with transports extending further into Moravia. It is not expanding in
any way; it is basically a remnant of an entity created on the basis of mutual business relations of
the co-owners.

CityRail - a smaller company, which was not primarily intended for freight transport (see also the
name), but as a result of mutual contacts is a carrier for the orders of the timber company 1.
pisecka lesni a drevarska, which since the beginning of 2019 realizes part of its transport orders
with its own capacities.
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Prva slovenska Zelezni¢na (PSZ) - a long-established Slovak carrier, ownership linked to the
forwarding company SPED - TRANS, Levice. In addition to Slovakia, it operates under its own
licence also on the Hungarian and to a small extent also on the Czech railway. In principle, it is
growing moderately, rather within the limits of "sustainable growth” manageable with available
capacities.

Petrolsped Slovakia (PSP) - a company that can be characterized in a very similar way - a long-
established Slovak carrier, also operating in Hungary and to a lesser extent in the Czech Republic,
also with moderate growth and with an economic situation that allows it to gradually realize more
and more performance with modern locomotives. In this case, the Hungarian forwarding group
Petrolsped Szallitmanyozasi and the forwarding company TransLog Slovakia are co-owners with
equal 50% shares.

Railtrans International (RTI) - a Slovak carrier, which has been closely linked to Bratislava Slovnaft
since its foundation and thus operates mainly in the transport of fuels. It was during 2020 that the
carrier started to operate more on its own licence outside Slovakia, including the Czech Republic,
with transit trains to Germany.

I. G. Rail - a Slovak carrier whose full owner is formally the company GRAVEOLENTS, Pohorelice,
but in reality it is the successor of the long-established company Slovenska Zelezni¢na dopravna
spolocnost’ (SZDS), whose activities I. G. Rail took over at the beginning of 2019. SZDS is linked to
the Slovak INVESTEX GROUP and does not have a reputation as a very serious entity, including
long-standing "problems with the law", so the need for some form of change can be suspected
behind the transfer of activities under another entity with different (at least outwardly) owners.

MBM rail - a specific case, a small s.ro. in which one of the partners and managing directors is Ing.
Jiri Muzik, a long-time leader (although now no longer chairman) of the Association of Railway
Companies. This is a long-existing interest association of carriers, which, however, has not
developed into such an active and influential entity as, for example, ZESNAD.CZ (even the
membership base is relatively small, http://rail.cz/clenove.php), but it has been a fighter for the
interests of new carriers since the beginnings of liberalisation on the Czech railway. In actual
operation, MBM Rail is visible thanks to the fact that several small companies, which do not have
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a licence themselves, operate under its licence, thus in view of the specific role of the managing
director mentioned above.

EP Cargo - although this company does not rank higher in the carrier rankings, it is
It is part of Daniel Kretinsky's Energeticky a primyslovy holding, which also covers other industries
(especially energy), including abroad. As a carrier, it therefore secures some transport contracts
by its own means, but outsources significant volumes to other carriers and is therefore not as
"visible" externally. However, it is also active as a carrier in Germany, where it has taken over the
smaller (by local standards) carrier LOCON. The EPH Group is also the majority owner of LokoTrain,
which operates on the Czech railway (and to a lesser extent and to a lesser extent in other
countries) has long been active and visible, especially as a locomotive lessor and personnel. It
enables smaller carriers to use modern, powerful locomotives through - even short-term - leases.
EPH's capital injection into the company then enabled further development, and now LokoTrain
also provides locomotives owned directly by one of the EPH group companies.

HSL - Logistik - a sister company of the German company of the same name, which is one of the
largest alternative carriers in Germany. In the Czech Republic it operates as a carrier only to a
small extent, but since the beginning of 2020 it has been regularly, but mostly at the border,
handing over trains to other carriers.

VITKOVICKA DOPRAVA - basically the successor of a long-established carrier, which was a
subsidiary of the Vitkovice holding company and mainly provided transport for its own
technological needs, to which contracts for external customers were later added. In connection
with the development of the situation in the holding and the essentially inevitable demise of the
holding in its original form, it is now part of the Czechoslovak Group, which has taken over part
of the Vitkovice holding. The carrier is thus no longer linked to to a specific industry and thus has
the ambition to operate on the market as a service provider in any commodity, but so far it has
not established itself as a carrier and under the new owner it is rather developing (through another
company) activities in the field of repair.

Slezskomoravska draha - a long-existing smaller carrier that was at the first breakthroughs of the
CD monopoly in the very beginning of the liberalisation of operations. Although without the
ambition of greater growth, but in the Ostrava region and its surroundings, it continues to operate
on a regular basis, often e.g. providing end sections of transport for other carriers.
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According to the statistical data regularly processed by the Ministry of Transport (sydos.cz), the
transit of goods transport by rail in 2019 amounted to 9 310 thousand tonnes (9.45% of all rail
transport) and 2 328 million tkm (14.49%), compared to 9 957 thousand tonnes and 2 517 million
tkm in 2018. The decline is confirmed by SZDC statistics, according to which the year-on-year
decrease from 2018 to 2019 in hrtkm for the whole network, but in vlkm stagnated, i.e. rather
only the average weight of trains decreased, which may mean both shorter length and a reduction
in the share of heavy commodities, which would also correspond to the market development.
However, the negative statistical development of transit may have been influenced by the more
frequent route splitting of international trains in the Usti nad Labem/Dé&¢&in area, which carriers
resort to due to long-term closure works on the German side of the Elbe Valley in the border area,
when trains have to wait longer for the next journey. Then the transit train is reported as one
import and one export train...

In order to indicate the sources and objectives, it is also appropriate to mention the main types
of goods in transit:

- automotive: in transit, mainly new cars from VW Bratislava, Kia Zilina, PSA Trnava and Audi
Gyor, mainly to German ports and inland distribution centres, less so to the Netherlands or
Belgium. Then between the Italian and Polish plants of the Fiat Group, and also
from the port of Koper (after unloading Asian production from the ship) to Polish distribution
centres. Other routes may also occur randomly or in the short term. Within VW, there are also
transports of parts for production from Germany to Bratislava.

- Combined transport: the Czech Republic is more of an end/exit country, the importance of the
transit axis in the direction of Poland - Slovenia / Italy has only been growing in recent years and
does not represent very significant volumes, although the media outputs of the Polish PKP Cargo
attribute some importance to the interconnection of the Baltic and Adriatic ports, but this makes
no sense in principle. In this respect, transit is more about connecting inland transhipment points.
The Poland-Hungary/Romania and nowadays, in principle, the Poland-Hungary/Austria-Italy routes
exist with varying regularity, with transports from China transhipped onto normal gauge trains at
the Belarusian-Polish border. In total, several trains a week also transit on the Germany - Slovakia
/ Hungary / Romania leg, mainly sea containers from North Sea ports to the inland transhipment
points of these countries.
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The above mentioned concerned the transport of containers, while the transport of semi-trailers
is a long-term growing segment. However, even for these, the Czech Republic is usually the end
or starting country, even though it concerns the train routes themselves and the transported semi-
trailers often continue by road in the north-eastern (from Ostrava) or south-eastern (from Brno
and Lovosice) direction. The actual rail transit takes place on the Rostock - Curtici (Romania)
route, where there is a direct train once a week and several times a week groups of wagons which
are disconnected from the final integrated train in Brno and continue to Romania on a system train
with various commodities. The transport of semi-trailers could be one of the significant solutions
to lighten the roads, but in reality it is developing at a relatively slow and variable pace and also
has its limits for economic reasons (discussed in a separate chapter on technical highlights).

- agricultural products: a relatively strong transport stream of cereals Romania / Hungary /
Slovakia - Germany, basically exclusively along the Lanzhot - Décin axis, to ports or even inland
storage facilities. To a small extent, it is also loaded with related goods (soya scrap) in the other
direction.

- solid fuels: coal and coke in transit from Polish mines and coking plants to Austria (e.g.
voestalpine Linz and Donawitz). Coke Poland - Romania (Liberty plant, formerly ArcelorMittal,
Galati), hard coal Poland - Slovakia (US Steel).

- other bulk substrates: iron ore Poland - Slovakia (US Steel), occasionally from other ports.

- liquid fuels and other chemical products. Transit is not very strong in conventional fuels; in
principle, each of the countries in our region has its own refineries, from which, apart from
domestic demand, only neighbouring countries tend to import. However, there may be exceptions,
short-term or one-off, in the fact that this commodity is often transported on the basis of short-
term contracts, and this happens in different routes between different producers and storage sites
or even just between storage sites. There are also cases where, among other things, transport is
carried out on quite absurd routes within the framework of broader contracts, for example from
SW Germany to Austria via Decin and Breclav.

Less frequent chemical substances, such as compressed gases, transit for example from Poland to
Bavaria, there has long been a regular transport of propylene from Serbia via the Czech Republic
to France, and other less frequent substances (benzene) also transit regularly.
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Less common types of goods (in principle not even directly belonging to chemicals) include regular
shipments of alumina Rotterdam - Ziar nad Hronom or Stade-Biitzfleth - Mosonmagyarovar.

- iron and related semi-finished products. In principle, steel coils are regularly transported from
Polish producers (ArcelorMittal) to Italy and Hungary or from Slovakia (US Steel) to Germany (via
Decin). However, there may also be opposite routes, for example from Voestalpine in Austria,
which also supplies some car manufacturers. Regular transports include, for example, from various
locations in Germany (via Décin) to Slovakia (Senica, Leopoldov, Podbrezova).

- timber - not too large volumes are involved in transit, but the transport of timber harvested as
a result of the bark beetle calamity is also heading from Poland to Romania, via Lichkov - Lanzhot,
but a decline can be expected (if it has not already happened) after harvesting. There is a regular
flow of timber from Germany to RuZomberok, as it is a specific variety (broadleaf) in which the
supply is relatively low. However, timber is more of an export commodity on the Czech railway.

In principle, there is a very diverse range of goods in transit on individual routes, so just a summary
of the regular ones would be quite extensive and varied.

4.1. Main entry and exit stations for transit

The main entry and exit stations for transit are clearly Décin (DécCin Main Station + Décin East),
Bohumin-Vrbice with Petrovice u Karviné (two mutually close border stations at the Polish border
in the Ostrava region) and Breclav, through which trains to Austria and Slovakia depart
simultaneously. More precisely, the last station before the Slovak border is Lanzhot, which also
makes the statistical monitoring of traffic intensity (Breclav for trains to/from Austria, Lanzhot
for trains to/from Slovakia) more transparent. Looking at the map, these locations basically form
the letter "V", which represents our two main transit routes.

The numbers of trains crossing state borders shown below reflect the weekend drop in loading,
within the week, they tend to be lowest on Sundays and Mondays, and highest on Wednesdays.

For example, in the first half of March 2020, the following numbers of trains were reached at
border crossings:

Wednesday
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4.3. - total 365 trains (180 arrival, 185 departure) - of which Décin 55 + 52, LanZhot
31 + 31, Breclav 21 + 19 (i.e. via Breclav total 52 + 50), Bohumin 19 +23, Petrovice u K. 14 + 21
(i.e. Ostrava/Poland 33 + 44).

11.3. - total 382 trains (202 arrival, 180 departure) - of which Décin 60 + 49, Lanzhot
35 + 28, Breclav 26 + 21 (i.e. via Breclav total 61 + 49), Bohumin 26 +23, Petrovice
u K. 20 + 16 (i.e. Ostrava/Poland 46 + 39).

Sunday
8.3. - 317 trains in total (142 arrival, 175 departure)

15.3. - 282 trains in total (129 arrival, 153 departure)

At the end of August, the values were as follows:
Wednesday

19 Aug. 302 trains (152 arrival, 150 departure)

26 Aug 351 trains (175 arrival, 176 departure)
Sunday

23 Aug. 268 trains (119 arrival, 149 departure)

30 Aug 275 trains (135 inbound, 140 outbound)

To clarify, these are not dates for a calendar day exactly, but for 24 hours during the daily shift
and the following night shift - for example, 6.00 a.m. 4 March to 6.00 a.m. 5 March.

The March figures are still before the carmakers stopped production. The August figures may still
be slightly affected by the holiday period, but otherwise the decline can be attributed to the
effects of the coronavirus situation. The train numbers themselves, however, do not take account
of the actual load, i.e. the empty trains without containers, which were running in view of the
extremely unbalanced situation, with imports from the ports having fallen substantially in the
early days of the situation.
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5. The most important sources and destinations of freight
transport in the Czech Republic

Again according to the data of the Ministry of Transport (sydos.cz) the basic values were as follows:

2018: exports 20 324 thousand tonnes 4 106 million tkm, imports 30 373 thousand tonnes 4 032
million tkm

2019: exports 20 748 thousand tonnes 4 053 million tonnes, imports 31 185 thousand tonnes 4 126
million tonnes

Commodities:
- automotive:
Cars from all production plants:

Mlada Boleslav / Kvasiny (Solnice station): comprehensive trains mainly in the direction of
Germany (for the German market, other European countries in this direction, or for loading onto
ships), regularly also Poland, Hungary, Romania, Slovenia (export via the port of Koper)

The plant in Mlada Boleslav also uses the railway to supply components from German VW plants.
However, these are regularly only groups of vehicles and only 2% of the automaker's inbound
shipments (around 2,500 trucks arrive by road at all three Skoda Auto plants daily). In the short
term, these were also transports of parts at various stages of finishing, to solve temporary capacity
problems within the Group (e.g. transport of bodywork to Germany for painting and then back to
MB for finishing, transport of bodywork to Germany for a model for which there was no capacity
in the Czech plants in the short term).

Pre-assembled sets of parts (so-called CKD - completely knocked-down, or SKD - semi knocked-
down) for finishing in foreign plants are also the subject of regular transport. Outwardly, these
are mostly combined transports, as they are carried out in containers. The largest volumes flow
on the routes Mlada Boleslav - Nizhny Novgorod, Zilina - Chernyakhovsk (Kaliningrad region), less
also Mlada Boleslav / Zilina - Kazatsshtan, Mlada Boleslav - Ukraine (these are in boxcars, as the
plant is right at the Slovak border and there is no transshipment to wide gauge.

Cologne (TPCA): Belgium (for transhipment), Italy, Netherlands.
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Dobra u Frydku Mistku (HMMC Nosovice): Italy, Poland (for transhipment to ship), Slovenia (for
transhipment to ship).

VW/Skoda has the largest share of rail exports, based on both company policy and the significant
volumes, which mean a greater potential for assembling complete trains. Rail accounts for around
60% of the transport of the outputs of the Skoda Auto plants.

To a small extent, there is also import of cars by rail, only Dacia cars from the Moroccan production
plant to the logistics warehouse in Lysa nad Labem are regularly imported by trains.
and VW cars are sent to Jenc in the form of groups of cars or occasional complete trains, and the
railway is also used to a small extent for imports of the PSA concern via the TPCA plant in Kolin.

- agrarian products

Grain is exported from a large number of locations - grain silos across the country. As a rule, they
go to ports or other storage facilities in Germany, and the regular release of intervention stocks
as part of their renewal plays an important role. In addition to cereals for food purposes, for
example, rapeseed for oil production is transported by the main producers (e.g. PREOL, Lovosice).

Sugar beet could also be an untapped potential, given the quantities it is transported over
distances over which rail could be competitive. It is used, but it is a seasonal affair, which
complicates the economic side of things - the wagons deployed have to find other uses for the rest
of the year.

- solid fuels:

Traditional and still strong are the transports of lignite for large consumers (and small consumers)
in the Czech Republic and Slovakia, from the mines of Severoceské Doly (Tusimice - station Brezno
u Chomutova, Bilina - station Svétec), Sokolovska uhelna (Nové Sedlo u Lokte) and Severni
energetické (Trebusice). The target is therefore power plants, or combined heat and power plants
in the Czech Republic and Slovakia, in larger volumes to, for example, automobile and ironworks.
Exports (outside Slovakia) take place only to a very small extent, especially to Hungary.

With the decline in hard coal mining and the decline in the European steel industry, the volumes
of coal shipments and coke shipments are also declining. The most important wholesale buyers in
the Czech Republic are usually located directly in the Ostrava region (Liberty, CEZ D&tmarovice),

while exports to Hungary, Germany, Serbia or Romania, apart from Slovakia, continue. In spring
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this year, bulk shipments to Austria ended when the latter closed its last thermal power plant
(near Graz).

Imports from non-European production sites or from Russia, usually via Polish ports, have also
been increasing in the long term.

- other bulk substrates: iron ore for Trinecké Zzelezarny and Liberty Ostrava, especially
from Ukraine via Slovakia, and more recently often from overseas or Russian sources via Polish
ports, due to capacity problems of the Ukrainian railways.

- building materials: in the Czech Republic, sources of building materials (sand, aggregates) are
generally distributed throughout the country and are therefore generally transported over shorter
distances, which favours road transport. Transportation of sand or aggregates to destinations other
than railway construction sites is therefore not very frequent. They should regularly take place on
the Kojetin (Lobodice) - Polanka nad Odrou route. However, with the gradual extraction of some
deposits, the transport distances and therefore the chances for the railway could increase.
However, the potential (even in today's conditions) for the railway is reduced by the absence of
sidings at the extraction sites or even at the recipients.

There are regular transports of cement (e.g. Mokra - Beroun, various transports from cement
plants in Hranice, Cizkovice, Prachovice), desulphurisation lime or limestone (e.g. from the Mofina
quarry, from Beroun and Stramberk for power plants in northern and central Bohemia, from Beroun
to the industrial area north of Dresden, from Slovakia, Vitosov, Stramberk or Mokra to Ostrava).
and permanent railway commodity is glass sand, on the routes Libuf (Stfele¢) - Retenice, Jestiebi
- Kyjov / Nemsova and Jestrebi - Slovenia. Soda is also transported to the AGC glassworks in Teplice
from Poland.

At present, export shipments of gypsum (used for the production of plasterboard) to Germany and
the Netherlands are increasing, especially from Opatovice nad Labem, Chvaletice and Pocerady,
as the closure of thermal power plants in Germany has led to a decline in local resources. A similar
raw material is slag from the voestalpine Linz steelworks to the Prague-Radotin cement plant.

- liquid fuels and other chemical products: although the Czech Republic has its own fuel
producers, this commodity is widely traded and is thus commonly imported from refineries for
domestic use in Germany, Poland, Slovakia or even from Russia (via Polish or German ports). The
destination is then the warehouses of the state-owned company CEPRO, which are located
throughout the country, or warehouses of other trading companies. Frequent shipments of
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petroleum products and other chemicals take place, for example, between Unipetrol plants (or
even for export, especially from Litvinov and Kralupy nad Vltavou to Germany), and chemicals of
various kinds are regularly sent to plants such as BorsodChem Ostrava, Lovochemie, and DEZA

vvvvv

- food: food is usually required to be delivered quickly and is usually not transported in large
volumes on one route, which does not make it very costly for the railways. As a rule, this means
that the transport of goods is not very expensive and does not require a large amount of transport.
transport from production plants to logistics centres or between logistics centres. The long-
existing transport of sweets from Olomouc and Opava has gradually come to an end in recent years
because - without any direct causal link to the railways - distributors have switched to companies
whose warehouses are not towed for warehousing services. Also, the long-standing rail transport
of bottled water from Teplice nad Metuji ended in 2019 due to a change of ownership of the plant,
which deemed them uneconomical and they switched to the road. A positive case remains the
transport for Mattoni (although this is primarily due to the transport and haulage companies
involved, as Mattoni itself had to be persuaded for a long time), which restored the plant's rail
connection a few years ago near Karlovy Vary and dispatches a train 2-3 times a week to the
warehouse near Prostéjov. However, further development has also been slow, the attempt to run
trains to the warehouse near Prague lasted only a few months, and currently the only other route
is from the bottling plant in Mnichov near Marianské Lazné to the warehouse in Prague, but it is
significantly smaller volumes. Complete trains of bottled water also run from Prague to Budapest
(except during the winter season); these transports were started by PepsiCo, but in the meantime
the production and sale of this brand has been licensed to Mattoni. In a rather symbolic level of
positive attempts, the beer transports from Plzen to Nosovice remain in the form of individual
wagons.

Steel, iron, scrap: one of the commodity groups typical and vital for the railway.
It has recently experienced a decline, with a negative impact on the activities of carriers, both
with the shift of steel production to China and, more recently, with the impact of the coronavirus
pandemic, which has resulted in a decline in car sales (a trend that, of course, occurred before
the pandemic and must be taken into account). The main sources of shipments are well-known
large production plants such as Trinecké zelezarny (e.g. regular train to Kladno), U.S. Steel KosSice
(regular trains across the Czech Republic to Germany, groups of cars also for Czech trading
companies), voestalpine Linz (steel for production at Skoda Auto), the target are both direct
consumers (car manufacturers) and trading companies. It is not just exports; for example, semi-
finished products are regularly transported from Russia via the Polish port and by rail to Ostrava
for further processing at the Vitkovice Steel plant.
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Scrap metal is often generated by automotive companies, and railways are also used by
commercial scrap metal buying companies. The volumes vary in size from single wagons to entire
trains, or even a system where, for example, complete trains are assembled from wagons from
various Czech localities as far away as Cheb and continue to Germany as a complete train. There
are also large buyers of scrap metal in other foreign countries (Italy).

- Wood, biomass: traditionally, the Biocel Paskov and Mondi Stéti plants have been large
consumers of wood and therefore also recipients of its rail transport. A new plant, Labe Wood, is
starting production in the vicinity of the latter. Under normal circumstances - without the bark
beetle calamity - pulp from Czech suppliers is transported more in the form of individual wagons,
or groups, from various logging sites; until recently, complete trains were regularly imported from
Poland (wood from Belarus was also imported). For a long time, regular trains with wood chips
have also been dispatched to Stéti from Zdirce nad Doubravou and from Plané u Marianskych
Lazné. These trains were the first trains to use Innofreight technology in the Czech Republic (in
2005). Wood chips and wood are also transported to Austria.

Currently, this commodity is subject to shipments related to the bark beetle calamity. Their
starting points depend on the progress of the calamity, which currently represents the largest
volumes of shipments from Central and South-Western Moravia after a certain decline in the
Jeseniky region (but not the end) and from southern Bohemia. The main Czech recipient is the
Mondi Stéti paper mill. However, due to the surplus on the market, large volumes of calamitous
timber are sent abroad, especially to Germany, Poland Hungary, Slovenia, Germany and Slovakia,
and for the second year in a row the volumes of shipments to China have been increasing
significantly. These are partly transhipped directly from timber wagons in Polish ports, and to a
large extent also in containers, which are used to unload containers from shipments from China,
but today timber shipments have grown to such a volume that empty containers have to be loaded
into the Czech Republic. Containers are then loaded onto trains at virtually all terminals, given
the considerable capacity utilization. Despite the current main logging locations, CD Cargo is
developing the use of the transshipment facility in Obrnice near Most, the transshipment facility
in Pardubice is being used to the maximum in the Highlands, and in Brno, a part of the
transshipment facility has been rented directly by timber processing companies and they load
timber into containers there.

The above-mentioned biomass could be an increasing trend in the future, in connection with its
application for energy purposes. However, it is generally sourced from relatively nearby locations,
and therefore by road. Only Plzenska teplarenska regularly transports a significant part of its
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consumption by rail, which is, however, helped by the fact that this company uses Innofreight
technology for these transports and for coal transport, so there is a synergy effect to some extent.

- Waste: municipal waste, especially in western countries, is a regular job for the railways.
However, it is based on waste management policy, which is also true here. With the gradual
phasing out of landfilling and the shift to incineration, the potential for railways is expected, but
this is currently postponed. One rail transport of this kind was launched in 2017 from Svitavy to
the SAKO incinerator in Brno, using the older ACTS combined transport system.

- postal consignments: a specific case that falls under freight transport because it is provided by
CD Cargo, albeit by separate dedicated trains made up of mail wagons of express train
construction. The mail is not sorted on the move, it is only the transport itself. Today, these trains
operate only on the Prague - Pardubice - Olomouc - Ostrava route.

- Combined transport is the subject of a separate chapter

Page 33



HilteIrey -

CENTRAL EUROPE &

The term "single wagonload” (SWL) is more aptly used, which indicates the essence, i.e. transport
by a single wagon. This is a long-discussed segment with a variable development of the declared
perspective. The steady decline can be attributed to a number of factors, the very nature of rail
transport (it cannot surpass road transport in its flexibility), a certain inflexibility
and unwillingness to change and conservative behaviour or convenience on the part of CD Cargo,
as the only carrier that basically transports 'real’ SGE, and to state policy or certain societal
settings (e.g. the system and preference for rail as in Switzerland is not realistic here for reasons
of this kind). Other carriers also carry out transports that correspond to the JVZ to a certain
extent, but in principle these are still rather specific cases, which are closer to the nature of
individual car shipments - in particular, the loading of timber into two or three groups of cars,
from which a complete train is assembled within the region, continuing as a whole to the
destination.

It is still a standard system consisting of a network of relational trains (Pn, Nex) and freight
handling trains (Mn, can be described as collecting trains) collecting loads at smaller stations along
their route. The goods are then loaded directly at the stations (a dedicated circuit) or on sidings
(businesses, warehouses). In reality, these trains take different forms (frequency, length of route,
number of stations served) and are not strictly two fundamentally different types of trains; even
Pn trains can be designed to pick up wagons at larger sidings. There is political support for this
segment in the form of a discount on the price for using the route, but this is only a fraction of
the total cost anyway. In general, this is a costly system by its very nature, as the trains are
generally lightly used in the terminating sections, require more staffing (shunting at marshalling
yards, and usually also escorting collection trains) than full trains, and the journey time is longer
than on the road - again by its very nature, as the wagons are re-scheduled several times along
the route. Some aspects are therefore related to the nature of the system and can hardly be
changed, others have the potential for optimisation (more flexible introduction of trains during
the day or week, higher involvement of the driver, for example, with the use of remote control of
the locomotive during shunting), but already in the distant past they have encountered, among
other things, the problem of the use of remote control. The reasons for this can probably be seen
as an aggregate of reluctance to adopt solutions that would be more flexible or would mean less
convenience (in relation to working hours), more use of working hours or a threat to jobs.

Coal is most often transported by wagon shipments to retail customers or timber from logging
sites. Locally, however, goods of very different kinds, depending on the nature of the buyers or
recipients.
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The problem in this segment is therefore, firstly, the above-mentioned circumstances, where truck
transport is simply faster and/or cheaper by the very nature of these transport systems. Practice

shows that customers are only persuaded to use rail when the price is significantly lower than road
(about 20%), so that it makes sense for them to switch from an established functional system
to a new one. A well-known external circumstance is the decline of existing sidings and the
building of logistics centres without sidings.
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7. Use of container transhipment points between trucks
and trains

The utilization of transhipment facilities in the Czech Republic is currently affected by two
extraordinary factors compared to the normal situation:

o - the coronavirus pandemic has caused a significant drop in shipping volumes
and therefore a drop in transhipment volumes at terminals that handle these
shipments in particular. In contrast, rail shipments from China have increased, but
not in comparable volumes, and they are mostly destined for Poland and Germany
and then arrive in the Czech Republic by road directly to the customer.

o - The bark beetle calamity now accounts for significant volumes in timber shipments
to China as well, and some smaller transhipment sites are now at capacity.

Otherwise, the capacities of transhipment facilities are usually quite busy, and their operators
continuously increase their capacity, if necessary, by gradual investments in accordance with the
current and prospective development of the volume of work.

In the Czech Republic, these are the owners (operators) of container transhipment sites
(underlined are the locations of the transhipment sites):

METRANS. Transshipment points Ceska Trebova (capacity 850 000 TEU/year), Praha-Uhfinéves (1
200 000 TEU/year), Zelechovice-Lipa n. D. (290 000 TEU/year), Havifov-Senov (180 000), Nyfany
(200 000 TEU/year), T-Port (as owner) / METRANS - Usti nad Labem (100 000).

Czech Ports (a wholly private company owned by an individual). In Mélnik, this company owns a

site, part of which is leased by Star Container (part of the Maersk shipping company) and part by
RCO - CSKD (i.e. Rail Cargo, the Austrian state operator). Star Container has a capacity of about
400 000 TEU/year, RCO-CSKD about 120 000 TEU/year. Czech Ports is currently implementing
further expansion of its facilities and equipment.
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T-Port (a company with effectively the same ownership as Czech Ports). Pardubice (30 000 TEU),
a smaller transhipment facility in Kolin is in the final stages of completion and a transhipment
facility in Usti nad Labem is planned.

Rail Cargo Operator - CSKD (see above). Prerov-Horni Mosténice (30 000 TEU/year).

Terminal Brno (a joint venture between CD Cargo and Rail Cargo Operator - CSKD). Brno (50 000
TEU/year.

PKP Cargo International (ex AWT) - Paskov (100,000 TEU/year, continuously expanded in stages),
Zajedi (small terminal, which was used for unloading of a new line from Germany, which, however,
ceased operation after a few months).

¢D-DUSS Terminal (a joint venture between CD Cargo and DUSS, a 75% subsidiary of the
infrastructure manager DB Netz) - Lovosice (22,000 TEU/year).

Vellerin (a completely private company, operated by its sister company UPLINE). Obrnice (50 000
TEU/year and expansion underway).

Concens Investments. In cooperation with the Port of Antwerp, the company is preparing a
transhipment facility in the industrial zone near the Ostrava airport in Mosnov.

Czech-Saxon ports (subsidiary of the German Sachsische Binnenhafen OberElbe). Décin Staré
Loubi, 7,200 TEU/year, Lovosice-Prosmyky, 2,000 TEU/year, but it does not actually perform
combined transport in Czech terminals, so these transhipment points are practically unknown from

the railway point of view.

In principle, no transhipment sites are completely closed to other interested parties, but only
transhipment sites where support programmes (via OPD or CEF Transport) have been applied for
must be explicitly open. For others, it may depend on the utilisation of the transhipment yard and
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in particular those directly owned by the CT operators may not be very interested in providing
capacity to someone else.
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The following chapter contains technical points of interest. In principle, projects that are not
spectacular on the surface can be counted among the operational attractions. In spite of the
constant efforts to develop new technical solutions, the charm lies rather in the organisation of
operations, the quality of service and the logistical concepts. Technically speaking, even cases
such as regular trains with drinks (Mattoni, Pepsi) are ordinary box-car trains, but they could only
have been created through the considerable efforts of the transporter and the mutual cooperation
with the customer, with the aim of creating a concept that could satisfactorily replace road
transport for the customer. And anyway, it is often impossible to replace it completely on a given
route - there is always a need for road to cover irregularities, small additional volumes or for other
reasons - specifically for beverages in winter, for example - the train journey itself may have a
comparable speed, but transport by rail may require an extra intermediate load, and this
downtime would already be risky in view of the risk of frost damage.

Unfortunately, technological innovations are usually expensive, and ideas that are interesting at
first sight rarely find lasting or even widespread application. And when they do, it is in conjunction
with financial support of some kind or in an environment where rail is more politically supported.
This applies, for example, to various non-standard technologies in intermodal transport. Firstly
for the transport and non-typical ways of transhipment of swap bodies, especially in Switzerland
or Austria (Cargo Domino, Mobiler, ACTS, ContainerMover/Innovatrain) and secondly for the
transport of road trailers. In the case of the latter, the specific fact is that only a small proportion
of semi-trailers (well below 10%) have a reinforced frame and certification for vertical
transhipment, where the frame of the semi-trailer must be gripped by the transhipment
mechanism. This allows the trailer to be loaded into a so-called pocket wagon, which is the
simplest form of wagon for transporting trailers. In view of the widespread use of standard semi-
trailers, a number of technologies have already been developed to enable the transport and
transhipment of such trailers, i.e. those that do not allow vertical transhipment. In principle,
there are only two solutions - horizontal loading of the trailer (CargoBeamer, Lohr / Modalohr
systems) or vertical loading with the help of additional equipment (ISU, road2link, Nikrasa
systems). Many more systems have been introduced in recent years, but only those listed in
brackets have seen any regular operation. In terms of total freight volumes, however, these are
still only a symbolic proportion and, despite the related visions, they do not hold much promise
for any major contribution in the future. It is important not to get carried away by the publicity
that accompanies the new plans of the operators of these systems (for example, CargoBeamer and
Lohr are currently penetrating Poland, with a view to the Baltic States, but sobriety is in order
even in these cases).
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Even the mentioned simplest method of transport, in pocket wagons, is mainly the activity of the
strong forwarding company LKW Walter in the Czech Republic, and for other lines also DB and
Ekol, where these lines are either established only for one customer or at least mostly used by
only one customer. The open lines based on the load of different customers are more likely to
struggle for survival and the Lovosice - Duisburg line is likely to cease operation after many years,
having lost a major customer due to a change in supply flow.

Only the "last option” is the transport of whole trucks as we have known them especially from the
Lovosice - Dresden line. On the one hand, they are the least efficient way, given the proportion
of dead weight, and on the other hand, they require very specific vehicles and are therefore
expensive to manufacture and operate. With regard to transport and drivers, it is more efficient
if the transport time covers the period of the mandatory break. This system has therefore only
survived in conditions with political and financial support from the railways and at the same time
with restrictive conditions for the road, on routes from Germany and Austria in Alpine transit. In
addition, it must be a frequent regular route for the numbers of trucks transported to mean any
appreciable reduction in traffic on the roads in question. Even this would therefore be a minus in
any theoretical considerations about the return of this system to the Czech Republic.

An unusual idea is the system of placing road trailers only on railway chassis. However, it requires
specific design solutions and is therefore relatively costly, demanding to develop and approve,
and as a completely new project, such a system (like any other new system, after all) would need
significant upfront investment and a key initial customer. In Europe, one such system was once in
operation on a line across the Alps, but ended in economic failure (but it may have come "early”,
when rail liberalisation had not yet developed and there was no competition between carriers
with pressure on service quality). In recent years, another American operator of this system
(Railrunner) has tried to enter the European market, eventually starting operations first with a
line using standard pocket wagons to at least gain a commercial position on the market. However,
this too - even crossing the Czech Republic, on the route from Germany to Slovakia - ceased
operations after a short time at the beginning of 2019. It was primarily busy with shipments for
VW and did not sustain the incipient decline in car production.

From the above it can be concluded that the most promising goal is still the highest possible use
of the "most ordinary” but most efficient combined transport in containers, which after all has
seen a significant increase in volumes to/from the Czech Republic over the last decade, albeit
primarily thanks to METRANS, which has only achieved such progress with a number of the above
measures to substantially increase efficiency.
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For new constructions, ideas that mean simplification and therefore cheaper construction or, for
example, operational savings due to lower weight are more promising. They may not look
spectacular on the surface, but they can make a major contribution. An example of this are the
trucks that METRANS has been involved in developing - at first they were very ordinary articulated
container trucks, which have been simplified by shortening the design and thus fitting more of
them into the same length. This was followed by a wagon that also accommodated two 40-foot
containers, but unlike the previous ones, it was not designed as a two-cell wagon with three
bogies, but as an undivided and with only two chassis. This was a solution at the limit of the
possibilities given by the transit profile and which in operation implied certain (rather
administrative) limitations, but was structurally and operationally feasible.

Another case where an essentially simple idea has been turned into a successful project is the
technology of the Austrian company Innofreight. This is based on a combination of a basically
simple flatbed truck on which a superstructure is mounted for a specific application,
using standard attachments and standardised dimensions, as for conventional containers. Thus,
for example, the wagons can be used to transport different commodities where only the
superstructure is replaced, but the advantage is that the container can be separated for unloading
or perhaps set aside for the next process and an already unloaded container can be placed in its
place. Other  advantages are the modern design of  this technology
with the aim of the lowest possible dead weight and maximum use of the dimensional limits
(length, width). The Czech Republic was one of the first countries to apply this technique, in 2005,
and today it is a very common phenomenon on the Czech railway, in various modifications,
including those where it is not containers, but also other types of superstructures, e.g. timber
carriers.

The idea of separating the running gear from the transport container has also been taken up by
some other companies, in Austria it is being developed in the form of the TransAnt project, in
Germany under the ™ project, which has just been introduced. Both these new projects have
taken on a wider range of innovations than Innofreight, which may make them more expensive,
but on the other hand they may have a more advanced design, more suitable for such a wide
universal application. Indeed, it turns out that loading containers of different lengths with
different spacing
within the loading area and with goods of different nature, it is very demanding to develop a
vehicle design that will properly withstand all the forces applied.

Page 41



HilteIrey -

CENTRAL EUROPE &

Technical progress is now more in the support areas. Telematics, information transmission and
positioning technologies offer a wide range of possibilities. This is not only the possibility of precise
tracking of the vehicle or consignment, but also diagnostics of the vehicle's condition (race
detection, whether it is overloaded) and supporting information for maintenance cycles (vehicle
miles) and normal operation (remote brake testing). At least in the form of ongoing projects and
presentations at trade fairs, the following are already being monitored and the comprehensive
benefits of such options are being presented. At the same time, the idea of automatic coupling
is being revived, which may sound almost utopian in the context of a conventional European
railway, but it is a goal that Europe set itself many decades ago, but no one has created the
impetus and pressure to overcome the reluctance arising from the complexity of such a task.
However, this idea is now part of the current form of technical progress towards automation of
traffic - so now the automatic coupling is not just a mechanical connection of cars, but
but also the transmission of data and electricity and, at the highest level, the possibility of
automatic uncoupling. The current argument is also the outflow of labour (or lack of new labour)
from the not very popular jobs that would be replaced by this, i.e. wagon drivers and shunters.
Notwithstanding this, speeding up the processes from marshalling and coupling trains to preparing
for train departure would then mean a significant increase in operational efficiency. So today,
voices are beginning to be heard more loudly that the switch to automatic coupling in freight
transport is a necessity for the efficient operation of the railway in the future, and a project is
being launched at European level on this argument. However, it is still in its early days and the
scenarios for migration to new technologies and financial support schemes are still a long way off.

It is also worth thinking about the possible use of drones, for example, in some wagon driving
activities; for several years now, some railway companies have been using them for safety
monitoring of trains.

Autonomous operation of trains is also a topic that has already been developed and is also the
subject of projects in several countries. However, truly unmanned operation is still a question of
the distant future, for various technical and legislative reasons. In fact, the subject of the projects
currently being presented is a lower level of automation, which is essentially the equivalent of
automatic train control with the permanent presence of the driver, who continues to play a major
role in driving the train.

Technological advances are advancing rapidly and 5G networks and the "Internet of Things" can
enable a number of innovations that are unprecedented today. However, rail is inherently quite
conservative and adoption of major innovations has been slow, again due to its considerable
technical complexity and being bound by standards and regulations.

The future of freight transport today therefore depends more on advances of this kind than on
innovations in the means of transport themselves. Steps that have also been pursued for a long
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time and are anchored in European objectives, such as increasing the normal length of trains,
could lead to efficiency gains, but practice shows that any progress towards efficiency gains is
very slow.
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1. Home

KORDIS conducted a survey focused on freight transport in the South Moravian Region. The aim was to
qualitatively determine the number of trucks passing through the South Moravian Region with their origin
and destination outside the Czech Republic, primarily along the Orient-East Med corridor axis (D2 and
D1 motorways). In addition, we collected other details and habits of drivers such as driving time, number
of overnight stays, or the nature of goods transported. The results will continue to serve as a basis for
quantitative research commissioned by Masaryk University and conducted on top of the data from the
Czech Roads and Motorways Directorate.

2. Methodology

The interviews took place on 22-24 September and 1 October 2020 and were conducted throughout the
day. A total of seven interviewers participated in the survey, contacting randomly selected truck drivers
of different nationalities. They focused mainly on trucks transiting through the South Moravian Region,
i.e. only passing through the area, not having their source or destination here. The survey took place at
three rest areas along the motorways near Brno, in both directions. These rest areas were selected on
the basis of a pre-survey carried out in February 2020, during which our staff mapped the car parks and
rest areas along the motorways of the South Moravian Region in order to determine their utilisation and
the national representation of carriers. Based on the results of the pre-survey, we selected the three
busiest rest areas, which we then used as the location for the survey:

= Devét krizl - in the northwestern part of the region near Velké Bites, near the D1 motorway,
= Rohlenka - roughly in the centre of the region, near Brno, on the D1 motorway,

= Lanzhot - in the southern part, near Breclav, on the D2 motorway on the border with Slovakia.
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Fig. 1: Highway rest areas where the survey was conducted. 1 - Devét kfiZi, 2 - Rohlenka, 3 - LanZhot.

The pre-survey was also used to determine the proportion of each nationality in order to prepare the
language versions of the questionnaires. In total, we created twelve language versions of the
questionnaire (Czech, English, Bulgarian, Croatian, Hungarian, Lithuanian, Polish, Romanian, Slovenian,
Serbian, Turkish, Ukrainian).

We are aware that to improve the quality of the results, the survey would need to be conducted over a
longer period of time, preferably several times during the year, but the parameters of this project do
not allow us to do this.

3. Survey results

3.1. Truck routes

A total of 552 questionnaires were completed. Of these, 16 lacked the necessary information and had
to be discarded. The data from the remaining questionnaires were processed and sorted by truck route.
On the basis of these data, 4 routes were compiled (each route includes the opposite direction):

= Breclav - Prague,
= Breclav - Ostrava,
= Prague - Ostrava,
= Vienna - Ostrava.

At each rest stop, interviewers spent an equal amount of time interviewing drivers. Not all rest areas
show the same truck traffic, so the numbers of completed surveys vary. Under the available conditions,
where it is not possible to obtain responses from every driver, this methodology can be considered
sufficient. The following table shows the numbers of trucks by route.

Table 1: Number of trucks by route.

Route Number
number Route of trucks
1. Breclav - Prague 423
2 Breclav - Ostrava 58
3. Prague - Ostrava 27
4 Vienna - Ostrava 26

The table shows that the first route Breclav - Prague (and vice versa) is the busiest. The main objective
of the research was to find out the starting and destination of trucks and the direction was not important
for us, so we merged both directions into one unit. Since this is a sufficiently large data set, we can
consider the data statistically conclusive. For this reason, it was decided to continue working only with
data from the first route, Breclav-Prague
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Figure 2: Graph of the share of trucks by route.
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Figure 3: Graph of the number of trucks by individual routes, taking into account vehicles that end or
start in the Czech Republic.
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3.2. Starting and destination countries

The survey also looked at the most common source and destination countries.

The largest number of respondents were drivers going from Hungary to Germany (and vice versa), then from
Romania or Slovakia to Germany and from Hungary to the Czech Republic. The values can be compared in
the following table and map.

Table 2: Number of trucks by country of origin and destination (sum of both directions).

Starting and destination | Number of trucks
country

Hungary - Germany 59
Romania - Germany 37
Slovakia - Germany 37
Hungary - Czech Republic 36
Slovakia - Czech Republic 21

Serbia - Czech Republic 16

Other 330
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3.2.1. Starting and destination countries - all vehicles

_ A -
e |1 SHARE OF THE ORIGINS ‘J/
[ AND THE DESTINATIONS
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372 origins
! 372 destinations

1
744 entries = 100 %

=N o

China: 1 origin

[ country without entry

@EuroGeographics

Figure 4: Share of countries of origin and destination of transit transport through the Czech Republic.
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3.2.2. NUTS regions - all vehicles

In order to identify both source and target areas more precisely, a code has been assigned to each city
based on the NUTS breakdown. The results are shown in the map below. The most common source and
destination areas are Slovakia, Hungary, Romania and Poland near the border with the Czech Republic.

NUMBER OF THE ORIGINS
AND THE DESTINATIONS
OF ALL ENTRIES
PER NUTS2

20
10 512 origins

512 destinations
2

] NUTS2 without entry

@EuroGeographics

Figure 5: Number of source and destination areas of all truck traffic (both through and originating or
destined in the Czech Republic) passing through the Czech Republic by NUTS breakdown.
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3.2.3. NUTS areas - passing vehicles only

The situation is similar for trucks that only pass through the Czech Republic, with the most common
areas being southern Poland, the Bratislava region, eastern and western Hungary, northern Romania and
Bulgaria, as well as the

the capitals of these states.

NUMBER OF THE ORIGINS
AND THE DESTINATIONS
OF TRANSIT TRANSPORT
PER NUTS2

356 origins
356 destingtidns

I NUTS2 without entry '
z @EuroGeographics

Figure 6: Number of source and destination areas of transit truck traffic through the Czech Republic
by NUTS breakdown (trucks passing through the Czech Republic).
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3.2.4. NUTS areas - only vehicles with a source or destination in the Czech Republic

We were also interested in information about trucks with a starting or destination point in the Czech
Republic. Compared to the two previous maps, it is noticeable that the source and destination areas are
mainly located to the south-east of the Czech Republic (Slovakia, Hungary, Romania, Serbia, Bulgaria),
in the south of Poland and in Croatia.

NUMBER OF THE ORIGINS
AND THE DESTINATIONS
STARTING OR ENDING
IN THE CZECH REPUBLIC
PER NUTS2

20

156 origins

@EuruGecgraphics

Figure 7: Number of origins and destinations of transit traffic passing through the Czech Republic that
has its source or destination in the Czech Republic.
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3.2.5. Routes - all vehicles

We have also marked the starting and destination areas of truck traffic through the Czech Republic using
the so-called flow map. This map shows the volume of traffic going to a given area by the thickness of
the line. The brown line indicates the Orient/East-Med TEN-T corridor. The map shows that, with few
exceptions, traffic flows follow the location of the OEM corridor.

POSSIBLE ROUTES
OF RESPONDING DRIVERS

Q Q ]
\‘0 \Q 430 \Q q, ~
- — just 1
449 routes

@®» TEN-T Orient/East - Med

@EuroGeographics

Figure 8: Representation of origin and destination areas of truck traffic crossing the Czech Republic.
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3.2.6. Driving directions - Germany

As a large part of the trucks were heading to/from Germany, a flow map was created to show the German
area in more detail. On the map it is possible to notice the most significant traffic flow from Usti nad
Labem to the Hannover and Berlin area. From Pilsen, most of the trucks are heading to Nuremberg.

& POSSIBLE ROUTES
OF RESPONDING DRIVERS
DRIVING TO/FROM GERMANY —

S N P O q
e jyst 1

173 routes

@D TEN-T Orient/East - Med

@EuraGeographics

0 200 km
~ ¢

0

Figure 9: Illustration of origin and destination areas for truck traffic going to or from Germany.

Page 10



HiteIrcy “
CENTRAL EUROPE &

CORCAP g

3.2.7. Driving directions - Czech Republic

A closer comparison within the cities of the Czech Republic, from where or to where truck traffic flows are
directed, is offered by the map below. It shows that the largest traffic flow is between Prague, Brno and
Breclav, from where trucks continue on to Bratislava. Then from Brno to Ostrava and on to Poland, from
Prague to Pilsen, Karlovy Vary and Mlada Boleslav. It can be noticed that the traffic flows follow the route
of the OEM corridor.
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D ———— st 1
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Lipovka\\/ @EuroGeographics
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A3 i in_g
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Karvina

Cheb

Hlivice Oshava
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Doubravou
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Figure 10: Representation of the cities in the Czech Republic where truck traffic is most often directed
from or to.
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3.3. Cargo transported

The characteristics of the type of cargo are important in assessing whether a commodity is suitable for
transport by train. Drivers were therefore asked what type of freight they carry. Of the cargo identified,
materials and raw materials (such as steel, glass, wood, building materials, plastics) account for the
largest proportion. Automotive parts are second, followed by the cars themselves, foodstuffs, and end
consumer products (e.g. electronics, textiles and footwear, toys). Perishable goods were represented
by only a small percentage of respondents.

Table 3: Different types of cargo.

absolute

Type of cargo values percentage
n/a 142 27 %
material, raw materials 120 22 %
car parts 56 10 %
food 37 7 %
automobiles 37 7%
machinery and components 33 6%
chemicals and

pharmaceuticals 22 4%
consumer products 21 4%
furniture 17 3%
empty 17 3%
fruit and vegetables 11 2%
shipments 11 2%
cattle and meat 8 1%
other 4 1%

fruit and vegetables | shipments
2%

empty 2%

3%

furniture

consumer products 3%
4%

chemicals and
pharmaceuticals
4%

machinery and
components
6%

automobiles
7%

food
7%

caar parts

10%

Figure 11: Share of each type of cost.

cattle and meat

1%

other
1%

n/a
27%

material, raw
material
22%
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3.4. Cargo on the return journey

We also asked for information about the cargo that drivers will carry on the return journey. It was found
that more than half of the drivers interviewed (278 to be precise) will carry some cargo on the return
journey. 53 drivers said they will not carry any cargo. 187 drivers responded that they did not yet have
information regarding the load on the return journey. We further divided the sample into drivers who only
pass through the Czech Republic and those who start or end their journey here, the values did not differ
significantly from the whole sample.

Table 4: Number of trucks by load on the return journey.

passing through

the Czech start or end in the

Total Republic Czech Republic
carry cargo 278 198 80
will go empty 53 33 20
do not know yet 187 147 40
n/a 18 16 2

do not know yet
35%

will go empty
10%

Figure 12: Cargo on the return journey.

carry cargo
52%
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Figure 13: Cargo on the return journey taking into account drivers starting or ending in the Czech

Republic.

3.5. Travel time

In the survey, we looked at how long it takes trucks to reach their unloading point. Drivers were asked
about the date and time at the start of the journey from the loading point and the expected date and
time of reaching the destination city. From the data collected, we calculated how long it would take
drivers to complete their journey and constructed intervals.

The majority of respondents spent 1-2 days on the road, while the second group consisted of drivers who
arrive at their destination in less than a day at the same time as those who take 2-3 days. Subsequently,
the numbers of drivers decrease as the travel time increases.

Table 5: Distribution of respondents by cargo on the return journey.

length of percentage
journey number

less than 1

day 83 22 %
1-2 days 112 30 %
2-3 days 83 22 %
3-4 days 33 9 %
4-5 days 25 7 %
5-6 days 14 4%
6-7 days 7 2%
7-8 days 4 1%
8 and more 8 2%

Note: the 1-2 day category includes drivers who spend a day or less on the road, the 2-3 day category
includes drivers who spend 2 days or less on the road, etc.
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2% 0

2%

8 days and more

Figure 14: Time in days that drivers spend on their journey.

3.6. Number of nights on the road

less than one day
23%

1-2 days
30%

The results from this area were fairly even. Drivers were most likely to spend one night on their journey
with an overnight stay, the same with more than 3 overnight stays, the next in order was 2 overnight
stays, followed by no overnight stays and the least number of drivers spent 3 nights on their journey.

Table 6: Number of overnight stays during the trip.

Number of
overnight Percentage
stays Total |representation
0 46 9%
1 134 25 %
2 116 22 %
3 97 18 %
more 134 25 %
n/a 9 2%
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Figure 15: Number of overnight stays en route.

4. Conclusion

The survey confirmed that the proposed methodology is functional and that it can be used to identify
important information that is not available from conventional sources. From the obtained data we
analysed the busiest route Breclav-Prague, which is used by freight drivers when crossing the territory
of the region. The research clearly confirmed the strong demand for the TEN-T corridor route in the
direction from the Balkans to Northern Germany and partly to Western Europe (Nuremberg and
Stuttgart). The most frequent source or destination countries were Germany, Hungary, Romania and
Slovakia. The vehicles do not have a single destination in the Czech Republic, i.e. no significant
transhipment point was detected.

Of the surveyed cargo transported by drivers, materials and raw materials (22%), car parts (10%), cars
and food (7%) are the most represented. In terms of return freight, more than half of the respondents
also carry some freight on the return journey. Drivers were most likely to spend one to two days on the
journey (30%), with the second most common group being drivers who made the journey in less than one
day, along with those who arrived at the loading point in two to three days (22%). Drivers were most
likely to stay overnight once during the trip, along with drivers with more than 3 overnight stays (25%).

The results of the survey will then be used in a quantitative analysis prepared by Masaryk University
based on data from toll gates.
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INTRODUCTION AND METHODOLOGY

The Czech Republic plays an important role in the European transport area, especially as a transit country
connecting the North, North-East and North-West with the South and South-East of Europe. At the same time, it
forms a crossroads of routes within the Central European region. The South Moravian Region and the
international roads passing through it are a natural choice for transit traffic connecting the area south and east
of Brno (Slovakia, Austria, Romania, Hungary, Serbia, Bulgaria) with the area of the northern half of Germany,
Denmark, Poland and the Baltic States.

Figure 1 Trans-European road routes in Central Europe

¥
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Source.

The aim of this study is to map international freight traffic flows on the backbone roads leading through the
territory of the South Moravian Region (hereinafter referred to as "SMR"). In this context, the D1, D2, D52 and
D46 motorways and the first class roads I/43 and I/50 are considered as backbone road infrastructure. Attention
is paid to the intensity and nationality structure of the road traffic flows in question, based on the registration
marks (hereafter RZ) captured in the toll system.

A key part of the analysis is based on toll data from 2020, a year that was significantly affected by the covid-19
pandemic, which raises the question of whether the 2020 data is sufficiently reliable. To answer this question,
we compared data from 2019 and 2020 where possible. This working comparison showed that overall annual
traffic volumes on D1 were broadly unchanged. There has been a slight increase in the volume of movements by
domestic hauliers (c.2%) and an equivalent decrease for international hauliers. On D2, the situation for domestic
hauliers was almost the same in 2019 and 2020 (with the exception of the last section before the border with
Slovakia, where there was a decrease of 14% for domestic hauliers). For international hauliers, the year 2020 on
D2 is at about 95% of 2019. There were no significant deviations on D 46. *

1 The other roads were not in the toll system in 2019 and therefore no comparison is possible.



The analysis is divided into three thematic units. The first chapter, which forms the first thematic part, compares
the possibilities and limitations of different data sources that are applicable for the analysis of international traffic
flows. As our analysis is based on data from the toll system, the data collection methods for international traffic
analysis are compared and their weaknesses and strengths are identified. In the second part, which consists of
Chapters 2 and 3, the framework context of freight transport in the Czech Republic and South Moravia is
presented. The key part of the analysis consists of Chapters 4 to 9, which are devoted to the intensity and
nationality structure of traffic flow on motorways and toll roads in the South Moravian Region. Each road is given
its own chapter, which presents the share of domestic and foreign carriers, the nationality structure of foreign
carriers and the directional asymmetry on individual motorway sections. For the sake of clarity, those sections
where there are no significant changes are omitted from the analysis.



1 COMPARISON OF THE POSSIBILITIES AND LIMITS OF DATA SOURCES

Obtaining information on the size and routing of international carriers faces the issue of data validity in terms of
number of cars, details of vehicle type, origin and destination of the vehicle, registration number, etc. In terms
of potential sources of information, 4 main types of data sources were offered: i) toll system, ii) traffic census,
iii) questionnaire survey and iv) mobile operators' big data. As will be seen below, none of the data collection
methods is ideal in terms of the comprehensiveness of the information provided.

1.1 Toll system data

Toll section data provides robust information about the strength of traffic flow on a given section, including
information about the tractor's RZ. The information value of the traffic flow strength on that particular section
of the toll road is maximally accurate and there is no more reliable method of data collection from this
perspective. Continuous data collection makes it possible to determine the seasonal, weekly, daily or even hourly
temporality of the traffic flow. At the same time, it is also possible to investigate certain experimental situations
on these data, such as the effect of closures or restrictions on the operation of selected sections during given
periods, although for a comprehensive evaluation of such a phenomenon it would also be necessary to collect
certain data on potential detour routes.

However, the above accuracy only applies to vehicles that are registered with the toll system. In addition, another
weakness of this data source is that, although the information on the registration number of the tractor is as
accurate as possible, it does not in itself tell us about the origin or destination of a particular vehicle. As there
are no toll sections at all (major) border points in the Czech Republic, this data cannot (yet) be used to determine
the origin and destination of freight transport in an exact way. Therefore, it is not possible to say whether a truck
with a Slovak RZ ends its journey in Kladno or continues to Dresden, or if it has already started its journey in
Budapest. On the other hand, it can be assumed that most of the registration marks will correspond to either the
origin or the destination of the vehicle. Thus, a truck with a Polish licence plate will probably travel from Poland
in the northbound direction and again to Poland in the southbound direction, etc. Thus, only half of the required
journey information can always be identified (with high probability), while the other half can only be guessed
(e.g. the destination of a truck with a Polish registration plate travelling on the D52 will most likely be Austria) or
obtained from other sources (e.g. from a questionnaire survey).

1.2 Transport census data

Traffic count data can be more information-rich than toll data, for example by allowing a more detailed
classification of vehicles according to their primary destination. Another advantage of traffic count data is to
capture traffic flows in places where the toll system is not in operation. On the other hand, the census data is
burdened with statistical error, as the counts are only carried out in a few limited time periods, whereas the toll
system captures vehicles continuously.

The following figure shows the results of the two data sources and their comparison with each other, namely the
data from the 2016 traffic census (Ministry of Transport, 2016) and the data from the toll system (Regional
Transport Authority, 2020). Both datasets capture the intensity of freight traffic on selected roads and
motorways in the South Moravian Region. The input vehicle categories differ slightly between the sources:

1) Trucks over 3.5 tonnes enter the toll system net of bus passes.

2) For the 2016 transport census, the following categories were included: LN - Light Goods Vehicles
(payload up to 3.5 t) without trailers and with trailers, SN - Medium Goods Vehicles (payload 3.5-10 t)
without trailers, SNP - Medium Goods Vehicles (payload 3.5-10 t) with trailers, TN - Heavy Goods
Vehicles (payload over 10 t) without trailers, TNP - Heavy Goods Vehicles (payload over 10 t) with trailers
and NSN - Semi-trailer Sets of Goods Vehicles.



Figure 2 Comparison of daily freight vehicle volumes according to the traffic census (2016) and according to
the toll system (2020)
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Source: data Ministry of Transport (2016), RDS (2020); own processing

Although the traffic flows from the traffic counts are stronger than those from the toll data, the results cannot
be interpreted to mean that the traffic counts overestimate the values of freight traffic flows. As already
mentioned above, in the traffic census the category of trucks is more broadly defined, and the comparison of the
data thus potentially allows to distinguish light trucks above 3.5 t. The comparison has methodological
limitations, but nevertheless gives an interesting picture of the situation. Some of these limitations would be
removed if the data from the traffic census and the toll system were collected in the same year.

1.3 Questionnaire survey

The advantage of a questionnaire survey is to find out precise information about the origin and destination of
the vehicle and, if necessary, the nature of the cargo. The depth of information obtainable by questionnaire
surveys is not replaceable by mass data collection methods. The disadvantage of this approach is the high time-
consuming nature of the data collection and the risk of (even significant) deviations from the actual situation if
the methodology is poorly chosen. However, a well conducted questionnaire survey combined with data from
the toll system can provide very interesting information (e.g. if the questionnaire shows that most Slovak,
Romanian and Hungarian hauliers end up in Germany).

The above also reveals the comparison of the results of this study according to the data from the toll system and
the CORCAP study. The CORCAP study gives quite different results - the information on the significant role of
Polish trucks completely disappears, and Germany, Hungary, Romania and Slovakia dominate. On the other hand,
the information on Germany as a country of destination/origin essentially disappears from the toll data and this
information can only be (imprecisely) estimated from the data based on knowledge and information from other



sources. These different results thus clearly show that both methodologies have weaknesses. When collecting
data from questionnaire surveys, it might be advisable not to select drivers randomly, but to adjust the structure
of the respondents to the national structure according to the toll system (e.g. if 50% of foreign RZs are Polish
trucks, then 50% of Polish truck drivers should be interviewed). Such a modified methodology could then also
answer the questions of where a typical Polish or Slovak truck comes from and where it goes to. Alternatively, it
could confirm one of the possible reasons for the different results, i.e. the hypothesis that Polish trucks do not
stop at rest areas in the South Moravian Region and are thus not captured by the questionnaire survey.

1.4 Big data of mobile operators

By mobile operators' big data, we mean residual signalling data, which is a rich source of information about the
mobility of the population, including the relatively precise location of the start and end of the route.

For the purpose of monitoring total (passenger and freight) traffic flows, this method is applicable, albeit with
some limitations. However, as it is not easy to distinguish freight, bus and passenger transport in the data, this
method is not applicable for the analysis of freight flows alone.



2 SELECTED INFORMATION ON FREIGHT TRANSPORT IN THE CZECH REPUBLIC

Before the analysis of transport and its structure in the South Moravian Region is carried out, this chapter
presents selected characteristics of transport in the country focusing on the seasonality and temporality of
freight transport. Figure 3below shows the load on the motorway network and selected toll sections of Class |
roads in the CR in 2019 by day of the week. The most significant days in terms of road freight traffic were
Tuesdays, followed by Thursdays and Wednesdays, and then Mondays. On all of the above days, the total number
of truck movements through the toll gates for the entire year was above 80 million. A more significant drop
occurred on Fridays, when the load dropped to around 75 million truck movements, the drop continued on
Saturdays to around 30 million movements and the bottom fell out on Sundays with a level of under 20 million
toll gate movements on the entire toll network for the year. Working days were therefore roughly three times
as busy in terms of freight traffic as weekend days.

Figure 3 Average freight traffic load on motorways and selected Class 1 roads in the whole Czech Republic by
day of the week in 2019 (number of toll gates)
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Source: data from RSD (2019) , own processing

Figure 4shows the network load of trucks in each week of 2019. There 2is a clear decrease in freight traffic in the
first days after the New Year, when the weekly load is around 4 million passes through the toll gates, while for
the rest of the year this load oscillates around 10 million passes per week. Some other more significant decline
is seen in the period from week 16 to week 18, which in 2019 was the period between the Easter holidays and
the two public holidays in May. Other more significant declines occurred in late July and August, and then in the
first week of November, which is a national holiday in many surrounding states.

2 Except for the weeks of December when the toll collection method changed and the numbers would not be comparable.



Figure 4 Average freight traffic load on motorways and selected Class 1 roads in the whole Czech Republic by
week in 2019 (number of toll gates)

Source: data from RSD (2019), own processing

The following figure presents the average freight load on motorways and selected Class | roads in terms of
average daily freight traffic volumes. It can be seen that the D1 and D2 motorways are among the most congested
freight corridors in the Czech Republic, alongside the Prague DO motorway bypass.

Figure 5 Average freight load on motorways and selected Class 1 roads in 2019
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3 TEMPORALITY AND INTENSITY OF TRAFFIC IN 2020 IN THE SOUTH MORAVIAN

REGION

In terms of seasonality, the results for the South Moravian Region are expressed in the following figure, which
shows the number of truck passages in the South Moravian Region in total for all relevant toll sections in 2020.

Figure 6 Comparison of the number of truck passages through toll sections in the South Moravian Region in
individual months of 2020
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This year has been very specific due to the covid-19 pandemic, but freight transport can be expected to be less
affected by the pandemic than passenger transport, as the supply of companies and households had to be
ensured even in such crisis periods. Nevertheless, the data show a noticeable decline in freight transport in April
2020. This was, however, a temporary decline in response to the initial shock of the COVID pandemic, when life,
including transport, came to a near standstill. In this context, it should be noted that April was also one of the
rather weaker months in terms of freight traffic in 2019. However, the impact of the pandemic waned from May
2020 onwards and a gradual recovery was evident, which continued in June. The strongest months in terms of
freight traffic in 2020 were October and November. In comparison, the strongest month in 2019 was October
followed by May 2019. Conversely, the weakest months in 2019 were February and August.

The maps below show the monthly seasonality on each section of the analyzed corridors. Several interesting
facts can be gleaned from the data:

1) The highestincreases in the heavy traffic months (such as May, June, October or November) are located
in the nearest neighbourhood of Brno and are therefore mainly related to short-distance freight
transport. The D2 motorway in the direction from Brno to Bratislava, which appears to be a seasonally
very balanced traffic arm of the South Moravian Region in terms of freight traffic intensity, is an
exception to this trend.

2) The maps also show a noticeable drop in freight traffic volumes across the network, particularly in April
2020 due to the COVID pandemic. Also worth mentioning is the section in the direction from Brno to
Mikulov (Vienna) on the D52 or 1/52. At the time of the closure in the Novomlynské nadrazi area, freight
traffic flows in 2020 are minimal.



Figure 7 Seasonality of truck intensity by individual toll sections in JMK in 2020
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The following figure shows the average daily traffic volumes in each direction on the monitored motorways and
roads of the South Moravian Region. As can be seen from a global perspective, the directions of freight traffic
flows do not play a role, as there are no noticeable differences in the average intensity of truck passages on any
of the monitored motorways and roads of the South Moravian Region. 3

Figure 8 Average daily intensity of truck movements on toll sections of the South Moravian Region in 2020 by
individual motorways and class | roads

4 500
4 000
3 500
3 000
2 500
2 000
1 500
1 000

500

(0]
DO1 D02 D46 D52 143 150 152

Source: data of the Regional Transport Directorate (2020), own processing,
Note: directions D1: 1... Prague-> Brno; D2: 1... Brno-> Breclav; D46: 1... Vyskov-> Olomouc; D53: 1... Brno-> Pohorelice; I/43:
1... Brno-> Svitavy; I/50: 1... SK-> Slavkov u Brna; I/52: 1... Pohorelice-> Mikulov

Figure 9shows an overall overview of the daily freight traffic volumes by the most represented countries of origin.
The Czech Republic dominates on most sections of the monitored roads, followed by Poland or Slovakia, and
Romania and Hungary are also strongly represented on the D2 motorway. *

Figure 9 Origin of trucks on toll sections in the South Moravian Region in 2020
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Source: data of the Regional Directorate of Transport (2020), own processing

3 A detailed analysis of flows and directions is carried out in the subchapters devoted to the individual examined roads of
the South Moravian Region.

4 A detailed analysis of the nationality structure is carried out in the subchapters devoted to the individual roads of the
South Moravian Region.
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This fact is also captured by the maps below, which show only the most important countries of origin of RZ, i.e.
the Czech Republic, Poland, Slovakia, Romania, Hungary, and in total the other countries.
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Figure 10 Origin of freight vehicles by individual toll sections in the South Moravian Region in 2020

Source: data from RSD (2020), own processing
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4 SITUATION ON D1

The D1 motorway represents the backbone route of the entire Czech Republic and the crucial link between Brno
and Prague, and as such it is the most important and busiest traffic artery in the South Moravian Region.
Particularly in the areas directly in the city of Brno/under the southern part of Brno, where other international
road routes connect, D1 is under increasing pressure from international and domestic hauliers and it is the place
which is the busiest for trucks on the whole D1.

Figure 11 Daily itensities of trucks on the D1

- N AN

motorway according to data from the toll system in 2020

{

The following analysis shows the structure of traffic flow at key points of this traffic artery - namely at the
entrances and exits from the South Moravian Region and at crossings with other significant roads, which
influence the strength and structure of freight traffic flow.

On all sections of D1 in the South Moravian Region, with the exception of the section between Vyskov and
Ivanovice na Hané, foreign carriers dominate the traffic flow. The following graph shows their total annual
representation (aggregated in both directions) compared to domestic carriers.
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Figure 12 Structure of traffic flow on D1 (annual data, 2020)
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D01-035: Brno-Slatina - Brno-vychod 1678600
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Source: data of the Regional Directorate of Transport (2020), own processing

It is clear that the unfinished D1 means a significant decrease in traffic flow and the number of international
carriers. It is to be expected that after the completion of D1, some international traffic will shift from D46 to this
thoroughfare.

4.1 Traffic flow of international carriers on D1 in JMK

The intensity of the international traffic flow in the west-east direction reached a value of less than 1.1 million
trucks per year at the border between the South Moravian Region and the Vysocina Region in 2020. At this point,
international traffic accounts for 57.9% of total freight traffic. Towards Brno, the values increase to a maximum
in the section Brno-Centre -> Brno South 1, where the annual flow of international truck traffic is more than 1.5
million vehicles. Subsequently, towards the east, the amount of foreign trucks decreases quite significantly, as a
significant part of the traffic flow is directed to D2. Another significant break is the crossing with D46 near Vyskov,
where most of the truck traffic is diverted and only 57.5 thousand trucks with foreign RZ per year continue on
D1. In the last section of D1 in JMK, this volume corresponds to 22.2% of the total volume of freight traffic. D1 is
thus becoming a motorway with a significant dominance of domestic carriers after Vyskov.
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Figure 13 Traffic flow strength of foreign carriers on D1in JMKin the direction West -> East (annual data, 2020)
Source: data from RSD (2020), own processing
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As can be seen in Figure 14below, essentially identical values for the number of foreign trucks also hold for the
opposite direction of traffic flow, i.e., in the east-west direction.

Figure 14 Traffic flow strength of foreign carriers on D1 in the South Moravian Region in the east -> west
direction (annual data, 2020) Source: data of the Regional Directorate of Transport (2020), own processing
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D01-033: Brno-lvanovice - Brno-jih 1 857550
D01-032: Brno-jih 1 - Brno-centrum 1462703
D01-031: Brno-centrum - Brno-zapad 1154657
D01-030: Brno-zapad - Kyvalka 1098936

D01-027: Devét KFizl - Velka Bite$ 1073877

The traffic flow in the east-west direction on D1 is several percent lower than in the opposite direction. Again, to
the east of the merger with D46, D1 is characterised by a very low share of international carriers (21.6%) and a
low absolute value of traffic volume, which reaches only 56.7 thousand vehicles with international registration
plates in the section Ivanovice na Hané -> Vyskov. The sharp increase in foreign trucks after the merger with D46
is followed by a gradual further increase in intensity further towards Brno, where the intensity peaks again in the
section Brno south 1 - Brno centre with a value of almost 1.5 million foreign vehicles over 3.5 t per year. Further
towards Prague, the flow diminishes, reaching 1.07 million foreign freight vehicles per year at Deviti kfiz, which
is 57.6% of the total freight traffic in that direction.

4.2 Nationality structure of carriers

The nationality structure of carriers (by RZ) changes significantly when crossing the D1 motorway, especially in
relation to the crossing with other major roads. The following data shows the sections entering and leaving the
JMK and the sections of significant changes in this nationality structure. The graphs presented show the
nationality composition for both directions in a given section, but the analysis shows that the situation in each
direction is almost identical in terms of nationality structure. Neither the position of the main nationalities of the
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carriers nor their relative representation, which varies by no more than one percentage point, changes. Any
deviations are mentioned in the text.

In the section between Velkd Bite$ and Deviti kFiZi, approximately 1.08 million vehicles over 3.5 t (excluding
buses) passed in each direction in 2020. The dominant position in terms of foreign representation on the western
border of the South Moravian Region at Deviti kfiz is held by carriers with Slovak licence plates with almost a
third share, followed by Romanian, Hungarian and Polish carriers. The other countries do not have a share of
more than 10%, with only carriers with Bulgarian and Serbian RZ getting above 5%. In this section of D1, the
deviation between the directions is shown by carriers from Austria, with 59% more carriers travelling towards
Brno than towards Prague (2655). This disproportion weakens slightly towards Brno, but persists up to the Brno
Centre - Brno South intersection. The opposite situation can be observed for carriers with Lithuanian RZ, which
passed from Prague to Brno less than 70% (approx. 12 thousand) of the number in the opposite direction (approx.
18 thousand). Another significant disproportion can be traced in the case of carriers from Ukraine, of which more
than 10 thousand per year passed in the direction of Prague, in the opposite direction it was only about 7.5
thousand. It is also worth mentioning trucks with German registration plates, which in the direction of Brno
passed by almost 30% more (15 thousand) than in the direction of Prague (less than 12 thousand).

vsv o

Figure 15 Nationality structure of foreign carriers on the D1 section Velka Bites - Devét kfizi (annual data,

2020)
W
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Source: data from RSD (2020), own processing

A significant change occurs after the intersection of the D1 motorway with the I/52 road, i.e. in the section Brno
centrum - Brno Jih 1. On this section of D1 a strong traffic flow has been added and there is a concentration of
carriers from D1 (who did not turn to D52) and from D52 (who did not turn to D1 in the direction of Prague).

Figure 16 Nationality structure of foreign carriers on the D1 section Brno Centre - Brno South 1 (annual data,
2020)
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This section is the busiest section within the South Moravian Region. Approximately 1.5 million foreign freight
vehicles pass in each direction annually, which accounts for approximately 56% of the total freight traffic flow.
Of the foreign carriers, the dominant group are vehicles with Polish registration plates, accounting for less than
a third of the international traffic present. Slovak RZs are next with more than a fifth of the total, followed by
Romanian and Hungarian carriers. The other nationalities are represented by less than 5%. The directional
disproportion of Ukrainian carriers continues (about 25% weaker flow towards the east), the directional
disproportion of Lithuanian and Austrian carriers, which was on the western borders of the South Moravian
Region, is still present but less pronounced.

Another significant change is brought by the crossing of D1 and D2. D2 will absorb a significant part of the carriers
with Slovak RZ, and on the contrary it will increase the representation of Polish trucks on D1. Of the total annual
number of about 860 thousand carriers with international RZ (49% of the total freight traffic), the representation
of Polish RZ clearly stands out with almost 60% share. In this section, the second place is still held by Slovak RZs,
followed by Lithuanian and Romanian trucks, whose share is insignificant compared to the first two carriers. The
directional disproportion of Ukrainian and Lithuanian carriers corresponds to the previous section, the
disproportion of Austrian carriers is no longer visible, and the same applies to the next section.

Figure 17 Nationality structure of foreign carriers on D1 section Brno South - Brno Ivanovice (annual data,
2020)
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Source: data of the Regional Directorate of Transport (2020), own processing
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The shift further east is marked by the increasing dominance of Polish RZs. In the Holubice - Rousinov section,
which in 2020 was used by about 700 thousand foreign vehicles over 3.5 t in each direction (51% of total freight
traffic), Polish RZs account for over 70% of foreign carriers. The increasing dominance of the Polish
representation is not due to the absolute increase in the number of Polish trucks, which has been maintained at
around 500 thousand per year in each direction since the crossing with the D/52, but to the decreasing
representation of Slovak (D2 and I/43) and partly also Romanian carriers (especially D2).

Figure 18 Nationality structure of foreign carriers on the D1 section Holubice - Rousinov (annual data, 2020)
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Source: data from RSD (2020), own processing

At the point where D46 separates from D1, there is a significant decrease in traffic flow, both domestic and
foreign carriers. The last section of D1 in the territory of the South Moravian Region is thus only used by about
57 thousand foreign vehicles per year, while these vehicles account for only about 22 % of the total traffic flow.

Figure 19 Nationality structure of foreign hauliers on the D1 section Vyskov East - Ivanovice (annual data, 2020)
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Source: data of the Regional Directorate of Transport (2020), own processing

This section is also dominated by Polish RZs, with almost half of the nationality structure, but the flow strength
is significantly weaker at less than 30 thousand vehicles in each direction (vs. about 500 thousand before the
turn to D46). Due to the peak below Brno, the international traffic load on this section is only less than 4%.

vsv o

As far as directional disproportions are concerned, the section Velkd Bites - Devét kfizi shows a deviation
between the directions of carriers from Austria, who travelled 59% more towards Brno than towards Prague.
This disproportion weakens slightly towards Brno but persists up to the Brno-Centre - Brno South crossing. The
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opposite situation can be observed for carriers with Lithuanian RZ, which accounted for less than 70 % (approx.
12 000) of the number in the opposite direction (approx. 18 000) from Prague to Brno. Another significant
disproportion can be traced in the case of carriers from Ukraine, of which more than 10 thousand per year passed
in the direction of Prague, in the opposite direction it was only about 7.5 thousand. It is also worth mentioning
trucks with German registration plates, which in the direction of Brno passed by almost 30% more (15 thousand)
than in the direction of Prague (almost 12 thousand). A detailed view of the directional disproportionality along
the entire D1 in the South Moravia Region is shown in the following tables.
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Table 1: Directional asymmetries on D1 in 2020 - differences

AT |BiH |[BUL |BY |GER [HR HU EN EN | MAK|EN ROM |SRB |RU [SLO | EN THERE | UA OST
D01-027: Velka Bites -> Devét Krizl 1565 | -34 (1163 |-515|3410| 362| 3230|-5814 | 111| 169 | 2282 | 1246|1269 54|-182 | 7093 -913 | -3198 | 2447
D01-030: Kyvalka -> Brno-west 1484 | -20| 854 |-609|3283| 283| 2112|-5968 | 105| 103| 1166 -339]1051 33|-274| 2560 -965 | -3171 | 2268
D01-031: Brno-west -> Brno-centrum 1470 | 210| 729 |-561|3232| 186 | 3122 |-6126 95| 312 450 | -272|1281 35|-462 | 5421 -745 | -3222 | 2394
D01-032: Brno city centre -> Brno south 2369 | 350 | 743 | -84|3283 47 | 2183 | -9504 | 1628 | 25337851 | 2012 | 1274|1113 | 674 | 10285 -827 | -3570 | 2644
D01-033: Brno-jih 1 -> Brno-lvanovice 681 | -325 29 |-153| 272 |-1422|-1793 |-6229|1707 | 221 | 28036 | -2336 62| 985 9 |-12614 103 | -2987 | 460
D01-035: Brno-Slatina -> Brno-East 709 [-323 | 121 |-108 | 276 |-1376|-1912|-6075 | 1768 | 24328631 |-2179| -84|1005| 68|-12460 123 (-2936| 551
D01-037: Tvaroznd -> Holubice 721 |-316| 159| -99| 288 |-1368|-1928|-5991 | 1842 | 23429768 |-2067| -31| 994| 60 |-13606 122 | -2903 | 583
D01-038: Holubice -> Rousinov 581|-328 84 2| -77|-1454| 124 |-5601 | 1839 | 34326443 | 1361 | -385|1094 | 279 | -1983 156 [ -1838 | 399
D01-041: Vyskov-east -> lvanovice na Hané 175 3 60 | -343 86 -15| 220| -324| 163| -29| 2176 -52| -128 | -395|-153 -644 210 | -285| 132

Source.

Note: the number indicates how many more vehicles are moving in the direction corresponding to the arrow compared to the opposite direction (e.g. A->B for the GER is 2300 means that there
are 2300 more German trucks moving in the direction from A to B compared to the direction from B to A, a negative number means that the direction from A to B is weaker by a given number).
The 20% most significant positive and negative differences are shown in colour.

Table 2: Asymmetries on D1 in 2020 - shares

AT |[BiH |BUL |BY |GER |[HR |HU |EN |EN |[MAK|EN |ROM |SRB |RU |SLO |EN |THERE|UA |OST
Velka Bites -> Devét KFizQ 1,59|100|102|0,74|1,29|1,07|1,02|0,67|1,09| 1,01|1,02| 1,01|1,02|1,03|0,96| 1,02 0,96 | 0,69 | 1,15
D01-030: Kyvalka -> Brno-west 1,51|100|101|0,74|1,28|1,05|1,01|0,68|1,08|1,01|1,01| 1,00{1,02|1,02|0,95]| 1,01 0,95(0,70 1,14
D01-031: Brno-west -> Brno-centrum 1,40|103|101|0,77|1,27|1,03|1,02|0,68|1,07| 1,02|1,00( 1,00{1,02|1,02|0,93]| 1,02 0,96|0,71(1,14
D01-032: Brno-centrum -> Brno-jih 1 133|105|101|099|130|1,01|1,01|0,82|1,14| 1,02|1,09| 1,01|1,02|1,16|1,05]| 1,03 0,96|0,71 (1,11
D01-033: Brno-jih 1 -> Brno-lvanovice 1,09|0,87|100|098|1,05|0,87|093|0,88(1,13| 1,09|1,06| 0,91|1,01|1,13|1,00| 0,92 1,03|0,74|1,03
D01-035: Brno-Slatina -> Brno-East 1,10 0,86|1,02|0,99|1,05/0,87|0,92|0,88|1,14| 1,12|1,06| 0,91{0,99| 1,13 | 1,00| 0,91 1,05|0,75|1,04
D01-037: Tvarozna -> Holubice 1,12 0,86|1,02|0,99|1,06/0,87|091|0,88|1,14| 1,12|1,06| 0,91{0,99| 1,13 | 1,00| 0,91 1,05|0,75|1,04
D01-038: Holubice -> Rousinov 1,12 0,86|1,02|1,00|/0,98|0,85|1,01|(0,89(1,14| 1,19|1,05( 1,10{0,93|1,15| 1,02| 0,93 1,08 |0,69|1,03
D01-041: Vyskov-east -> Ivanovice na Hané 1,22|1,02|1,06/|0,76|1,11|0,97| 1,10(0,93|1,24| 0,50|1,08| 0,98|0,88|0,78| 0,87| 0,92 1,55|0,72|1,09

Source.

Note: the number indicates how many times a given nationality is moving in the direction corresponding to the arrow compared to the opposite direction (e.g. A->B for AT is 1.3, meaning that
1.3 times as many Austrian vehicles are moving in the given section in the direction from A to B compared to the direction from B to A). The 20% most significant deviations in both directions are
indicated in colour.
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5 SITUATION ON D2

The D2 motorway is the primary link between the Czech Republic and Slovakia and is a natural continuation of
D1 towards Bratislava. It is the second most important freight transport corridor in the South Moravian Region.
The visualised data shows at first glance that the traffic flow increases the closer the route gets to the South

Moravian metropolitan area of Brno. Conversely, towards the border with Slovakia, the overall flow of freight
traffic decreases.

Figure 20 Daily truck volumes on the D2 motorway according to toll data in 2020

Source: data of the Regional Directorate of Transport (2020), own processing

Basically, all the dynamics of the traffic flow from its beginning in Brno to the border crossing Lanzhot is caused
by the gradual decline of Czech carriers. The flow of international carriers does not show significant dynamics,
both in terms of the intensity of the traffic flow and in terms of the nationality structure. The share of foreign
RZs on D2 is between 83 % at the Slovak border and 67 % at the connection to D1.
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Figure 21 Traffic flow structure on D2 (annual data, 2020)
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M Total foreign  ® Czech Republic
Source: data of the Regional Directorate of Transport (2020), own processing

D2 is primarily a road for international traffic. The share of freight carriers with foreign RZs exceeds the share of
Czech carriers by a significant margin, and this share is increasing towards the Slovak border.

5.1 Traffic flow of international carriers on D2 in South Moravia

What does not change along the entire length of D2 is the number of foreign carriers. Their number is almost
constant along the entire length, reaching around 1 million vehicles in each direction.

Figure 22 Intensity of foreign carriers on D2 in the north -> south direction (annual data, 2020)

D02-001: Brno-jih 1 - Brno-jih 2 1056620

D02-004: Blucina - Hustopece 1055978

D02-007: Ladna - Bfeclav 1063678

D02-008: Breclav - Lanzhot(D2,SH-SK) 1008812

Source: data of the Regional Directorate of Transport (2020), own processing

The data for the opposite direction from the border with Slovakia towards Brno show the same picture.



Figure 23 Intensity of foreign carriers on D2 in the south -> north direction (annual data, 2020)

D02-008: Lanzhot(D2,SH-SK) - Breclav

Source: data of the Regional Directorate of Transport (2020), own processing

Just as the intensity of traffic flow of international carriers along the route does not change, neither does their
nationality structure.

5.2 Nationality structure of carriers

On the D2 motorway, in line with intuition, Slovak carriers dominate among foreign carriers (with a quarter
share). Romania, Poland and Hungary also have a significant presence, with approximately one-sixth share each.
It is also worth mentioning the presence of Bulgaria and Serbia with a share of around 7%, i.e. around 74
thousand vehicles per year in each direction.

Figure 24 Nationality structure of foreign carriers on the D2 section Brno south 1- Brno south 2 (annual data,
2020)
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Source: data of the Regional Directorate of Transport (2020), own processing



From the point of view of directional disproportionality it is worth mentioning, as in the case of D1, carriers with
RZ Austria, Germany, Lithuania and Ukraine. Detailed figures are shown in the following tables.
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Table 3: Asymmetries in directions on D2 in 2020 - differences

AT BiH |BUL |BY GER |HR |HU |EN EN |MAK |EN ROM|SRB |RU |SLO [EN THERE | UA | OST

D02-001: Brno-jih 1 -> Brno-jih 2 1660| 681 | 667 67|2984 | 1478 | 4231 | -3275 | -154 2919583 (4332|1312 | 141| 611|22964| -939| -604|2165
D02-004: Blucina -> Hustopece 1695| 650| 922 45] 2889|1362 | 4008 | -3442 | -185 79| 7412 | 3801 | 1380 92| 585|23038| -845| -642|2051
D02-007: Ladnd -> Breclav 1580| 651 | 986 5|2775|1362 | 3683 | -3362 | -144 | 105 | 6659 | 2854 | 1271 45| 598|23049| -779| -646|1986

D02-008: Breclav -> Lanzhot(D2,SH-SK) | 1371 | 614 | 209 8712767 | 1215|3050 |-3001 |-176| -329|4536| 849 28| 143 | 520|26155| -947| -578|1764
Source.

Note: the number indicates how many more vehicles are moving in the direction corresponding to the arrow compared to the opposite direction (e.g. A->B for GER is 2984 means that there are
2984 more German trucks moving in the direction from A to B compared to the direction from B to A, a negative number means that the direction from A to B is weaker by a given number). The
20% most significant positive and negative differences are shown in colour.

Table 4: Asymmetries on D1 in 2020 - shares

AT BiH |BUL |BY GER |HR [HU EN EN MAK | EN ROM |SRB |RU |SLO |EN THERE | UA | OST

D02-001: Brno-jih 1 -> Brno-jih 2 2,35| 1,08| 1,01| 1,04| 1,48| 1,16| 1,03| 0,81| 0,93| 1,00| 1,06| 1,02| 1,02| 1,12| 1,08| 1,10| 0,96| 0,69 1,18
D02-004: Blucina -> Hustopece 260| 1,07| 1,01| 1,02| 1,46| 1,14| 1,02| 0,79| 0,92| 1,00| 1,05| 1,02| 1,02| 1,08| 1,08| 1,09| 0,96| 0,58 | 1,17
D02-007: Ladna -> Breclav 2,52| 1,07| 1,01| 1,00| 1,46| 1,14| 1,02| 0,79| 0,93| 1,01| 1,04| 1,02| 1,02| 1,05| 1,08| 1,09| 0,96| 0,56 1,17

D02-008: Breclav -> Lanzhot(D2,SH-SK) | 1,79 | 1,06 | 1,00| 1,06| 1,64 | 1,13| 1,02| 0,81| 0,91| 0,98 | 1,03| 1,00| 1,00| 1,20| 1,07 | 1,12 0,96| 0,56 | 1,15
Source.

Note: the number indicates how many times the given nationality is moving in the direction corresponding to the arrow compared to the opposite direction (e.g. A->B for AT is 1.3, meaning that
1.3 times as many Austrian vehicles are moving in the given section in the direction from A to B compared to the direction from B to A). The 20% most significant deviations in both directions are
indicated in colour.
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6 SITUATION ON THE D52

The D52 road is a key link between the South Moravian Region and Austria and its significance will grow if it is
completed to the Austrian border within motorway parameters. The year 2020 was characterised by an 8-month-
long closure on the D52 and 1/52 in the area of the Novomlynské nadrazi reservoirs, which can be clearly seen
on the map below showing the total intensity of freight traffic on the D52 and 1/52. Due to this closure, the
following sections of the analysis focus only on the D52 motorway between Brno and Pohoftelice.

Figure 25 Daily truck volumes on the D52 motorway based on toll data in 2020
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Source: data of the Regional Directorate of Transport (2020), own processing

The D52 motorway is primarily used by international carriers, which account for about 60% of the total traffic
flow.
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Figure 26 Traffic flow structure on the D50 (annual data, 2020)

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

D52-002: Hrusovany - Pohorelice-sever 850262 -
D52-003: Pohorelice-sever - Pohorelice-jih 851466

M Total foreign  m Czech Republic

Source: data of the Regional Directorate of Transport (2020), own processing

Although we use data only for D52 and not for the connecting /52, we cannot expect a different development
from other roads leading from Brno towards the border (D2, 1/50). Therefore, it can be assumed that under the
standard traffic condition (no closure), the strength and structure of international traffic will be stable along the
route and the representation of Czech carriers will gradually decrease towards the border. From the traffic count
data (see Figure 2), it can be assumed that the situation could change slightly at Mikulov, where the 1/40 road
connects to I/52. In particular, a higher representation of international traffic can be expected between the
border and 1/40.

6.1 Traffic flow of international carriers on D52 in South Moravia

Due to the relatively short length of this motorway, there are no significant changes in the intensity and
nationality composition of trucks. The annual volume of foreign vehicles is about 400 000 vehicles in the north-
south direction and about 440 000 vehicles in the opposite direction. However, it is possible that this relatively
significant disproportion is the result of the closure of I/52 and the management of diversion routes.

Table 5: Intensity of foreign freight traffic on the D52 (annual data, 2020)

Highway section Number of foreign RZ (over 3,5
t)

Hrusovany -> Pohorelice-North 408955

Pohorelice-North -> Hrusovany 441307

Pohorelice-North -> Pohorelice-South 409577

Pohorelice-South -> Pohorelice-North 441889

Source: data of the Regional Directorate of Transport (2020), own processing

Foreign carriers represent about 60% of the traffic flow.

6.2 Nationality structure of carriers

Polish RZs hold a two-thirds dominance with approximately 300,000 vehicles per year. The representation of
other countries is marginal compared to Poland, with Lithuania coming second with less than 10% and accounting
for around 35 thousand vehicles. The number of Polish trucks here is on a par with Czech trucks.
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Figure 27 Nationality structure of foreign carriers on the D52 section HruSovany -> Pohofelice (annual data,

2020)
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Source: data of the Regional Directorate of Transport (2020), own processing

Also for this road, most traffic flows are similar in both directions, with the outliers being Serbia and Ukraine,
whose southbound flows are about 45% and 37% higher, respectively. This is about 200 Serbian and about 400
Ukrainian extra trucks in the southbound direction. A detailed view of the directional disproportion is shown in

the following tables.
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Table 6: Asymmetries in directions on the D52 in 2020 - differences

Bi RO |SR UA
H M B
38
D52-002: HruSovany -> Pohorelice-North -65 -651 | 189 64 1
D52-003: Pohotelice-North -> Pohoftelice- 40
South -69 -510| 186 60 1
Source.

Note: the number indicates how many more vehicles are moving in the direction corresponding to the arrow compared to the opposite direction (e.g. A->B for GER is 2300 means that there are
2300 more German trucks moving in the direction from A to B compared to the direction from B to A, a negative number means that the direction from A to B is weaker by a given number). The
20% most significant positive and negative differences are shown in colour.

Table 7: Asymmetries in directions on the D52 in 2020 - shares

BiH

ROM

SRB

UA

D52-002: HruSovany -> Pohorelice-North

0,85

0,92

1,46

1,37

D52-003: Pohorelice-North -> Pohoftelice-South

0,84

0,94

1,45

1,39

Source.

Note: the number indicates how many times the given nationality is moving in the direction corresponding to the arrow compared to the opposite direction (e.g. A->B for AT is 1.3, meaning that
1.3 times as many Austrian vehicles are moving in the given section in the direction from A to B compared to the direction from B to A). The 20% most significant deviations in both directions are

indicated in colour.




SITUATION ON THE D46

‘

From the point of view of traffic flow of foreign carriers, D46 is currently a natural continuation of D1. In each
direction, less than 700 thousand trucks with foreign registration plates pass through annually. The road is used
for freight transport by foreign hauliers more than by hauliers with a Czech RZ, with the share of foreign hauliers
on this section being 58%.

Table 8: Traffic flow structure on the D46 section Vyskov - Drysice (both directions, annual data, 2020)

Foreign RZ Home RZ
1353197 968929

Source: data of the Regional Directorate of Transport (2020), own processing

Looking at the structure of foreign carriers, there is no significant difference compared to the downstream
sections of D1. Polish carriers dominate among the carriers, which in absolute numbers of over 500 thousand
closely surpass even Czech carriers. Lithuanian and Slovak carriers are worth mentioning, but with shares well
below 10%.

Figure 28 Nationality structure of foreign carriers on the D46 section Vyskov -> Drysice (annual data, 2020)
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Source: data of the Regional Directorate of Transport (2020), own processing

In terms of percentage similarities of traffic flows in both directions, Ukrainian vehicles stand out the most, with
only 72% (3,907 vehicles) in the northbound direction compared to the southbound direction (5,433 vehicles).
Among the other countries, Macedonia is worth mentioning with a northbound flow of 2045 trucks stronger
(22%) compared to 1646 trucks southbound. The disproportion between the directions is illustrated in more
detail in the following tables.
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Table 9: Asymmetries in directions on the D46 in 2020 - shares and differences

AT BiH BUL |BY GER | HR HU EN EN MAK | EN ROM | SRB | RU SLO |EN THERE | UA OST
D46-002: Vyskov -> Drysice 1,06| 0,85| 1,01| 1,04( 0,95( 0,83| 0,99| 0,89| 1,14 | 1,22 1,05| 1,13| 0,95| 1,22| 1,03| 0,97 0,97| 0,72| 1,02
D46-002: Vyskov -> Drysice 261 | -326 26| 376| -162|-1562| -73|-5215|1702| 369|24785| 1440| -247| 1507 | 463 | -816 -55(-1526| 286
Source.

Note: the number in the first row indicates how many times the nationality is moving in the direction corresponding to the arrow compared to the opposite direction (e.g. A->B for AT is 1.3,
meaning that 1.3 times as many Austrian vehicles are moving in the given section in the direction from A to B compared to the direction from B to A). The 20% most significant deviations in both
directions are indicated in colour. The number in the second row indicates how many more vehicles are moving in the direction corresponding to the arrow compared to the opposite direction

(e.g. A->B for GER is 2300 means that there are 2300 more German trucks moving in the direction from A to B compared to the direction from B to A, a negative number means that the direction
from A to B is weaker by a given number). The 20% most significant positive and negative differences are shown in colour.
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8 SITUATION ON 1/43

The 1/43 road is significantly less congested compared to the other roads analysed. The annual traffic flow (both
Czech and foreign) is between 15% at Brno and 8% at the northern borders of the region compared to the busiest
section of D1.

The following figure shows the freight traffic intensity in the direction from Brno to Svitavy and shows a similar
tendency in the gradual weakening of the freight traffic flow with increasing distance from the Brno metropolitan
area. In the case of the 1/43 road, daily intensities average between 500 and 1200 trucks per day.

Figure 29 Daily truck volumes on the 143 motorway based on toll data in 2020

Source: data of the Regional Directorate of Transport (2020), own processing

The road is also characterised by a relatively low share and, towards the north, a decreasing number of foreign
carriers.
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Figure 30 Traffic flow structure on 1/43 (annual data, 2020)
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143-002: lvanovice - Brno 2 128459

143-005: (1/43,MK 1) - Ceska 113675

143-007: Kufim - Podlesi 113706

143-028: Letovice 2 - Letovice 1 93086

143-032: Chrastova Lhota - Rozhrani 89817

H Total foreign W Czech Republic

Source: data of the Regional Directorate of Transport (2020), own processing

On the other hand, as can be seen from the data, the intensity of domestic traffic also decreased northwards,
even more intensively than foreign traffic, and the share of foreign carriers thus increased northwards (although
the road was still dominated by domestic carriers).

8.1 Traffic flow of international carriers on 1/43 in South Moravia

The following two charts show the strength of traffic flow of foreign carriers. From north to south, the number
of foreign carriers increases slightly.

Figure 31 Intensity of international freight traffic on 143 north -> south (annual data, 2020)

143-032: Rozhrani - Chrastova Lhota
143-028: Letovice 1 - Letovice 2

Source: data of the Regional Directorate of Transport (2020), own processing

In a mirror-image fashion, we can see a slight decrease in the intensity of foreign vehicle traffic from Brno. On
the northern borders of the South Moravian Region, the intensity of foreign vehicle traffic was about 71% of the
situation on the northern outskirts of Brno.



Figure 32 Intensity of international freight traffic on 143 in the south -> north direction (annual data, 2020 )

143-028: Letovice 2 - Letovice 1
143-032: Chrastova Lhota - Rozhrani

Source: data of the Regional Directorate of Transport (2020), own processing

From the data dynamics it can be concluded that a large part of carriers with foreign RZ end or start their journey
on the territory of the South Moravian Region, which is confirmed by the analysis of the nationality structure
below.

8.2 Nationality structure of carriers

The structure of foreign carriers does not experience any changes worthy of attention along the route of the
road. It is also true what is true for the other roads that the nationality structure hardly differs in relation to the
direction of traffic. The figures given are for both directions, but for the dominant RZ they also apply, with a
maximum deviation of a few percentage points, to the individual directions. Statistically interesting percentage
deviations in individual directions are given at the end of the chapter.

Figure 33 Nationality structure of foreign carriers on 1/43 in the section lvanovice - Brno 2 (north) (annual
data, 2020)

ROM, 7,1% HU, 6,2%

PL, 36,5% SK, 35,2% 2,0% 1,0%

Source: data of the Regional Directorate of Transport (2020), own processing



On Brno's northern border, Slovakia and Poland vie for first place among foreign carriers, together accounting
for 70% of all foreign traffic. Romania and Hungary are also worth mentioning, with none of the other
nationalities exceeding a 2.5% share. On the northern borders of the region, almost 45% of foreign vehicles (out
of a total of 45,000) have Polish registration plates. This is followed by Slovakia with around 27% and again by
Romania and Hungary by a considerable margin. It can therefore be assumed that some Slovak hauliers will end
their journey in the South Moravian Region, while Polish trucks continue further north.

Figure 34 Nationality structure of foreign carriers on 1/43 in the section Chrastova Lhota - Rozhrani (annual
data, 2020)
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Source: data of the Regional Directorate of Transport (2020), own processing

The directional disproportion is significant in percentage terms (but not significant in absolute terms) for vehicles
from Bosnia and Herzegovina, Belarus, Macedonia and Turkey (which have a significant predominance in the
northbound direction) and Bulgaria, Germany and Ukraine with a significant predominance in the southbound
direction. The tables below show more.
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Table 10: Asymmetries in directions on 1/43 in 2020 - differences

AT |BiH |BUL |BY |[GER |HR |HU |EN |EN | MAK|EN ROM [SRB|[RU |SLO |EN THERE | UA | OST
143-002: Ivanovice -> Brno 2 13| 240| -147| 73 -89 | -49| 430| -14| 7| 165 -664 | -693| 63| 13| -189| 2656 190| -40| 76
143-005: (1/43,MK 1) -> Czech -12| 241 -111| 73 -97| -34| 554| 42| 9| 163 -435| -548| 85| 23| -183| 2048 198 | -16| 71
143-007: Kufim -> Podlesi -12 | 241 -111) 72 -96| -34| 554| 42| 9| 163 -449 | -548| 86| 23| -184| 2057 198 | -16| 71
143-028: Letovice 2 -> Letovice 1 -42 | 216| -194| 70| -140| -84| 354| -8| 9| 150| -1243| -754| 38| -6| -258| 2128 175| -65| 30
143-032: Chrastova Lhota -> Interface -38| 219| -198| 96| -146| -74| 349 1| 12| 145| -1204| -765| 33| 85| -262| 2270 162| -69| 11

Source.

Note: the number indicates how many more vehicles are moving in the direction corresponding to the arrow compared to the opposite direction (e.g. A->B for GER is 2300 means that there are
2300 more German trucks moving in the direction from A to B compared to the direction from B to A, a negative number means that the direction from A to B is weaker by a given number). The

20% most significant positive and negative differences are shown in colour.

Table 11: Asymmetries in directions on 1/43 in 2020 - shares

AT BiH |BUL |BY GER |HR |HU EN EN MAK | EN ROM | SRB | RU SLO |EN THERE | UA | OST
143-002: Ivanovice -> Brno 2 1,02| 2,05| 0,87| 166| 0,86| 0,96| 1,11| 0,97| 1,07| 1,60| 0,97| 0,86| 1,05| 1,07| 0,89| 1,12| 1,54| 0,86]| 1,12
143-005: (1/43,MK 1) -> Czech 0,98| 2,16| 0,89| 1,70| 0,84| 0,97| 1,16| 1,10| 1,12| 1,63| 0,98| 0,88| 1,07| 1,14| 0,89| 1,11| 1,63| 0,93 | 1,13
143-007: Kufim -> Podlesi 098| 2,15 0,89] 1,69| 0,84| 0,97| 1,16 1,10| 1,12| 1,63| 0,98| 0,88| 1,07| 1,14| 0,88| 1,11| 1,63| 0,93| 1,13
143-028: Letovice 2 -> Letovice 1 0,89| 2,29| 0,79] 1,86| 0,59| 0,90| 1,14| 0,97| 1,26| 1,62| 0,94| 0,83| 1,04]| 0,96 | 0,82| 1,18| 1,64| 0,68| 1,07
143-032: Chrastova Lhota -> Interface | 0,90| 2,45| 0,78 | 3,13| 0,60| 0,91| 1,14| 1,00| 1,43| 1,61| 0,94| 0,82| 1,03| 2,55| 0,81| 1,20| 1,60| 0,62| 1,03

Source.

Note: the number indicates how many times the given nationality is moving in the direction corresponding to the arrow compared to the opposite direction (e.g. A->B for AT is 1.3, meaning that
1.3 times as many Austrian vehicles are moving in the given section in the direction from A to B compared to the direction from B to A). The 20% most significant deviations in both directions are

indicated in colour.
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9 SITUATION ON 1/50

The 1/50 road is an alternative to the D2 for the connection with Slovakia, specifically with the Trencin region. Its
freight load is between 12-16% of the maximum load of D1.

The following figure shows a strong traffic relationship between Brno and Slavkov u Brna on the 1/50 road east
of Brno, from where the intensity of freight traffic gradually decreases further towards the state border with
Slovakia. On average, however, the intensities are fairly balanced at around 1 000 vehicles.

Figure 35 Daily truck volumes on the 150 motorway based on toll data in 2020
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Source: data of the Regional Directorate of Transport (2020), own processing

Towards the border (listed here for a more complete picture, although it is not located in the South Moravian
Region), the number of foreign carriers is slightly increasing and the number of Czech carriers is relatively
significantly decreasing. The overall traffic intensity towards the border is decreasing and the share of foreign
carriers is increasing towards the Slovak border.

Figure 36 Traffic flow structure on 1/50 (annual data, 2020)
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150-004: Slavkov u Brna 1 - VeleSovice 338382

150-019: (I/50,MK 2) - KoZusice 323662
150-050: Rovné - Rovné(l/50,SH-SK) 394954
M Total foreign  ® Czech Republic
Source: data of the Regional Directorate of Transport (2020), own processing

From the data on the structure of traffic in the above graph it can be concluded that about 20% of carriers with
foreign RZ end or start their journey between the border with Slovakia and Kozusice, i.e. on the territory of the
Zlin Region. On the territory of the South Moravian Region, the flow is already basically stable along the entire
length of the route.

38



9.1 Traffic flow of international carriers on 1/50 in JMK

The traffic volume of foreign carriers does not vary significantly either along the route of the road or depending
on the direction.

Figure 37 Traffic volume of foreign carriers on 1/50 CZ->SK (annual data, 2020)

I150-004: Slavkov u Brna 1 - VeleSovice 176298
150-019: (I/50,MK 2) - KoZusice 153891
150-050: Rovné - Rovné(l/50,SH-SK) 193099

Source: data of the Regional Directorate of Transport (2020), own processing

The intensity of foreign carriers towards the border initially decreases as traffic disperses to serve the adjacent
area, then concentrates again in a stronger stream towards the border.

Figure 38 Traffic volume of foreign carriers 1/50 SK->CZ (annual data, 2020)

150-050: Rovné - Rovné(l/50,SH-SK) 201855
150-019: (I/50,MK 2) - KoZusice 169771
I150-004: Slavkov u Brna 1 - VeleSovice 162084

Source: data of the Regional Directorate of Transport (2020), own processing

From the Slovak border towards Brno, the number of foreign carriers initially decreases, but between Kozusice
and Slavkov u Brna it is almost unchanged. This supports the assumption that part of the traffic (from Slovakia)
is rather cross-border traffic between SK and the Zlin Region.

9.2 Nationality structure of carriers

The nationality structure of foreign carriers is dominated by Slovak carriers with more than two-thirds share. This
is followed by Polish, Hungarian and Romanian carriers by a wide margin. Carriers with Ukrainian RZ are also
worth mentioning.



Figure 39 Nationality structure of foreign carriers on 1/50 in the section Slavkov u Brna -> Vele$ovice (annual
data, 2020)
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Source: data of the Regional Directorate of Transport (2020), own processing
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Table 12: Asymmetries in 1/50 directions in 2020 - differences

AT |BiH |BUL |BY |GER |HR |[HU EN [EN |MAK |EN ROM |SRB [RU |SLO |EN THERE | UA OST
150-004: Slavkov u Brna 1 -> Vele3ovice | -125| -11| -76| 109 | -328| -167 | 2056 | 416 3| 113 |-2503| 3437 |-354| 108 | 220| 10370 33| 1090 |-177

150-019: (1/50,MK 2) -> KoZusice 94 19 39| -111| 378 | 241(-2278|-454 -3| -64| 2030 (-3560| 313 | -90| -253(-11239 -31|-1088 | 177
I150-050: Rovné -> Rovné(l/50,SH-SK) 59 -8| 150 27| 375| 336(-1438 (-816| -82 -2 | 1741|-2945| 300| -42| -287| -5714 134 | -817| 273
Source.

Note: the number indicates how many more vehicles are moving in the direction corresponding to the arrow compared to the opposite direction (e.g. A->B for GER is 2300 means that there are
2300 more German trucks moving in the direction from A to B compared to the direction from B to A, a negative number means that the direction from A to B is weaker by a given number). The
20% most significant positive and negative differences are shown in colour.

Table 13: Asymmetries in 1/50 directions in 2020 - shares

AT BiH |[BUL |BY GER |HR |HU |EN EN MAK | EN ROM SRB |RU |SLO |EN |THERE|UA |OST

150-004: Slavkov u Brna 1 -> VeleSovice | 0,91 |0,88 (0,93 |1,59 (0,77 (0,77 |1,27 |1,36 |1,01 |2,01 |0,88 |1,57 [0,44 |1,59 |1,57 [1,09 [1,10 1,21 (0,90
150-019: (1/50,MK 2) -> KoZusice 1,44 |1,34 |1,04 (0,54 |1,41 (1,29 |0,75 |0,64 |0,98 [0,60 |1,16 0,62 |2,55 |0,57 [0,48 |0,91 (0,90 0,82 |1,13
I150-050: Rovné -> Rovné(l/50,SH-SK) 1,23 0,93 |1,18 (1,08 |1,45 (1,37 |0,86 |0,51 |0,63 [0,99 |1,10 (0,70 |2,62 |0,78 {0,50 | 0,96 |1,39 0,87 (1,17
Source.

Note: the number indicates how many times the given nationality is moving in the direction corresponding to the arrow compared to the opposite direction (e.g. A->B for AT is 1.3, meaning that

1.3 times as many Austrian vehicles are moving in the given section in the direction from A to B compared to the direction from B to A). The 20% most significant deviations in both directions are
indicated in colour.
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SUMMARY AND CONCLUSION

Freight traffic flows in the South Moravian Region are an important component of the total traffic load. The Brno
area is the second most important transport node (after Prague). The traffic intensity in the close vicinity of Brno
is enhanced by the routing of several major international routes, which meet here at one of the key crossings in
the Central European area. In particular, the D1 motorway in the southern parts of the Brno city cadastre is thus
under a heavy load of domestic and international traffic.

The analysis showed that international transport is dominated by vehicles with Polish registration plates,
followed by Slovak trucks. In 2020, trucks with Hungarian, Serbian, Lithuanian and Romanian registration plates
were also significantly represented. In particular, vehicles registered in Poland are even reaching the same traffic
flow intensity as Czech trucks on some sections east of Brno (this applies especially to the D46 motorway).

The data show that the strength and nationality of traffic flow is essentially the same in both directions on each
section of the toll system. In contrast, within the course of the roads, crossings with other major roads bring
about changes in both the strength of traffic flow and its ethnic structure. The detailed effects of these crossings
are shown in the chapters devoted to sub-roads. In general, the findings are consistent with intuition in that
there is an increase in the proportion of Polish vehicles to the north, and an increase in Slovak and Hungarian
vehicles to the south-east. On the other hand, towards the south (Vienna) the representation of Austrian carriers
is minimal, which is also true for the representation of German vehicles towards Prague and potentially further
west. This contrasts with the findings of the questionnaire survey for the CORCAP project and shows the
weaknesses of both approaches.

The analysis also showed that roads that do not have a direct connection to the border crossing (1/43) or have a
higher capacity alternative (D1 vs. D46) are logically used significantly less.
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INTRODUCTION

The aim of the present study is to formulate visions of the future development and arrangement of
passenger and freight transport, both in a general form valid for the Czech Republic and in a more specific
form concerning the territory of the city of Brno and the South Moravian Region (i.e. specific
manifestations of the vision in this territory and implications of the vision for the territory). The time
horizon towards which the formulation of the visions for passenger and freight transport is directed is the
next decades of the first half of the 21st century with the target date in 2050.

The internal structure of the study is subordinated to the above mentioned aim. The first parts of the
study are therefore devoted to the current state of passenger and freight transport in the Czech Republic.
In the context of the formulation of long-term transport visions, the current situation can be considered
to be the development currently observed. Within this framework, emphasis is placed on the period of
the last twenty years, since for this period numerous data sets are already available from transport
yearbooks, statistics from the Ministry of Transport of the Czech Republic, the Czech Statistical Office,
Eurostat or other statistical sources. Moreover, in the case of the Czech Republic, this period includes a
number of key events of a (geo)-political or technological-economic nature that have determined the
current transport situation. The Czech Republic also joined the European Union during this period, thus
completing the post-socialist transformation. In the long term, this event has had a quite radical impact
on international transport in all sectors, some of which reacted immediately, others with some delay. The
accession of the Czech Republic to the EU was gradually followed by other important events, such as the
application of the common transport policy, the form of which, of course, to a large extent influenced
national approaches to regulation or deregulation of transport market conditions or the promotion of
more environmentally friendly modes of transport.

The passages that characterise the current state of passenger and freight transport on the basis of
available statistical data are complemented in the next part of the study by an analysis of the key
development trends concerning individual segments of the transport market, or individual modes of
transport currently involved in modal split/work sharing. These passages have been prepared on the basis
of extensive excerpts from specialist literature, mainly of geographical, economic or transport engineering
provenance, or on the basis of other studies prepared by respected organisations and institutions
(European Union, UIC - International Union of Railways, Ministry of Transport of the Czech Republic, etc.).
Attention is paid in particular to those tendencies and trends that have the potential to influence the
development of the passenger and freight transport market in the next decades of the first half of the
21st century.

The main conclusions resulting from the analysis of the current state of passenger and freight transport,
as well as from the characterisation of current development trends in individual segments of the transport
market, are briefly presented in the study in the form of two clear SWOT analyses (one describing the
situation in passenger transport, the other in freight transport).

These analytical and overview chapters are followed by a key passage containing a formulation of visions
for the future development and arrangement of passenger and freight transport in the Czech Republic
with a more detailed specification of the impacts on Brno and the South Moravian Region. The visions are
elaborated with a view to 2050. Due to the distance of the time horizon of the study, the form of
extrapolation of current trends on the transport market was not chosen, but the form of several
alternative scenarios. Although it is clear that the future development of transport will be influenced by a
number of sub-factors and realities, which, moreover, will strongly influence each other, we have
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attempted to identify several key groups or axes of determination within them. These are (i) the degree
of regulation or deregulation of the transport system, (ii) the extent of expected technological innovation,
and (iii) the existence of a broad group of other issues with the potential to modify ongoing developments
in a different direction. These groups of factors/determinant axes have subsequently also become the
basis for the definition of four sub-scenarios of future transport development:

e The business-as-usual scenario is based on the continuation of existing trends in the transport
market, which are not significantly modified either by regulatory interventions or by the advent
of major technological innovations;

e The futuristic transport system development scenario is based on the assumption of the successful
introduction of major technological innovations that will transform the existing transport system
without the need for harsh regulatory measures;

e the transport market requlation scenario assumes that in the next decades there will be a massive
impact on the transport system as a result of the introduction of regulations of different nature,
which will also concern different scales of the transport market (regulation in accordance with
the current transport policies of the EU, the Czech Republic or the city of Brno);

e The realistic transport system development scenario represents the intersection of the key trends
presented in all previous scenarios.

At this point, we think it is worth emphasising that the author's team is aware, given the relatively distant
time horizon of the study, 2050, that the visions presented for the future development and organisation
of passenger and freight transport are largely speculative. In fact, a number of events of various kinds may
take place over the next 30 years which may significantly affect the currently valid assumptions and
assumptions underlying the formulation of the visions. These events may be economic or political
changes, but they may also be unexpected technological breakthroughs or even a series of minor events
that, in combination, may divert the future development of transport and mobility behaviour in a
completely different, alternative direction. Readers and users of this study will therefore be grateful if
they keep in mind the idea that the future, even the one presented here in the transport scenarios, is
always only hypothetical.



1. PERSONAL TRANSPORT

2.1 THE STATE OF PASSENGER TRANSPORT BASED ON THE ANALYSIS OF STATISTICAL DATA
2.1.1 International comparison

It is appropriate to start the characterisation of the current state of passenger transport in the Czech
Republic by comparing the overall arrangement of the local transport market with the situation in the
European Union and also in selected neighbouring countries (see Figures 1, 2 and 3). In this comparison,
the Czech Republic shows some positive tendencies, the most significant of which is the relatively higher
share of public transport in transport performance - in the Czech Republic, trains, buses and urban
transport together account for more than 30% of the transport market made up of land transport modes
throughout the period under review, whereas in the EU-28, public transport has been stable at only 18-
19%. The positive difference in favour of the Czech Republic is, in our view, due both to the relatively high
quality of services provided by public transport and to the continuing tradition of using public transport
routinely in everyday life. Fortunately, this habit has survived the post-socialist transformation of the
transport market. Mass transport is used quite intensively in our country, despite the fact that the rate of
motorisation has been increasing quite rapidly from the early 1990s to the present day. Its current value,
540 passenger cars per 1,000 inhabitants (as of 2018), is already fully comparable with Western European
countries.

The described state of modal split/division of transport work on the passenger transport market in the
Czech Republic represents a good starting point for the planned changes in the transport market
arrangement consisting in the reduction of the importance of individual car transport and the growth of
the importance of public transport. The Czech Republic is well placed for such a change in international
comparison.

Fig. 1:  Automobiles in the Czech Republic and neighbouring countries (number of passenger cars per
1000 inhabitants), 1995-2018




Source: European Union (2020)



Fig. 2:  Modal split in passenger land transport in the Czech Republic: in billion oskm (left), in % (right), 1995-2018
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Fig. 3:  Modal split in passenger land transport in the EU-28: in billion oskm (left), % (right), 1995-2018
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2.1.2Personal transport in the Czech Republic - key indicators

Figure 4 presents the development of transport performance of individual passenger transport modes
in the Czech Republic. The long-term growth trend of this indicator was interrupted by the financial
crisis starting in 2009. This crisis hit the passenger transport sector with a roughly one-year delay in
2010 and its effects lasted until 2014.

Fig. 4: Intermodal development of transport performance (mil oskm)
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An interesting variable in passenger transport is the average transport distances; their development,
as recorded in Figure 5, reflects some of the societal phenomena of recent decades. The overall
average transport distance for all modes has increased from 18 to 25 km over the period, i.e. on
average, the average transport distance increases by 1 km in about 3.5 years. However, it is necessary
to look in more detail at the individual modes. In terms of transport distance, the most important
individual car mode has stagnated at 32 km throughout the period under review, even falling slightly
to 31 km in recent years. This relatively low average value probably reflects the now key importance
of the private car in providing regular commuting to work and other activities at the spatial scale of
town centres and their immediate hinterland. A relatively significant increase in average travel
distance was recorded for bus transport, from 18 to 30 km, i.e. 67%. In this development, the influence
of Student Agency cannot be overlooked, which in 2004, started intensive operations on domestic
long-distance lines, first from Prague to Brno and then to Plzen, and then in the following years added
more lines to many more and less important cities in the Czech Republic. The average transport
distance also increased substantially on rail, from the initial 35 km to the final 54 km, i.e. by 60%. A
clear breakthrough in rail transport came in 2010, the main reason was obviously the process of
liberalisation of the railway market and especially the beginning of open access on the Czech railway
in 2011, when Regiolet started to operate the Prague - Ostrava - Cadca - Zilina line, followed by Leo
Express, which joined in 2012 with the Prague - Ostrava - Bohumin line, with Czech Railways operating
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the lines on a permanent basis. Later, Regiolet significantly expanded its offer to include services on
the Prague - Brno route and from there on to Bratislava (2016) or Vienna (2017).

In addition to the developments in the long-distance market segment, the above-described increases
in average transport distances for individual modes of public transport must be put into the context of
the ongoing process of metropolization of the Czech Republic (Hampl, Marada, 2016; Sauer, Pafil,
Viturka, 2019), including the accompanying suburbanization phenomena. These processes increase the
pressure on the coverage of larger areas around metropolitan or agglomeration centres by public
transport and its further integration with regional/suburban integrated transport systems
implemented by bus and rail transport. Thus, the process of metropolitanisation of the Czech Republic
contributes to the increase in the requirements for the growth of average transport distances in public
transport in the long term.

Fig. 5: Average transport distance (km)
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Passenger rail transport

The overall development of the number of passengers transported as well as the transport
performance of rail transport, taking into account total and domestic transport, is shown in Figure 6.
After 2010, the Czech railway is clearly opening the scissors between total and domestic transport
performance, with relatively simultaneous development of total and domestic passenger transport.
This is a consequence of the faster growth in the length of journeys abroad compared to those within
the country.



Fig. 6:

Passenger and transport performance by rail (including domestic transport)
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Figure 7 reflects this development from a different point of view.The share of international transport
in the total number of passengers on Czech railways has increased from 0.66% in 1995 to 3.97% in
2019 (sixfold). In terms of transport performance, the analogous values in the same years are 5.03%
and 17.92% (a three-and-a-half-fold increase in significance within the railway). Interesting is also the
seemingly different trend in the rapid growth in the number of passengers travelling by train within
the IDS, which, however, does not lead to such a rapid growth in transport performance - such a
development is a consequence of the shorter distances typical for this part of the passenger rail
market.

Bus transport

In bus transport, as well as on rail, there is a relative increase in the importance of international
transport (see Figure 8, the opening of the scissors between total and domestic transport
performance). The intensity of bus transport within the road network of the Czech Republic is
approximated by Fig. It can be seen from the figure that the main bus corridor across the Czech
Republic runs in the direction from Bratislava, past Breclav towards Brno (D2), then towards Prague
(D1), and then towards Pilsen and Nuremberg (D5). From this corridor there are important branch lines
from Brno to Olomouc (D1/46), and also from Prague to Liberec (D10), Usti nad Labem (D8), P¥ibram
(D4) and Kladno (along D6 and D7). Interestingly, the D1 motorway between Olomouc and Ostrava
does not have such a significant bus stream, which also precludes the existence of a significant bus
stream between Brno and Ostrava. The connection between Ostrava and Prague is, quite logically for
geographical and infrastructural reasons, mainly served by rail. Nor is the strong bus stream in the
direction from Prague to Liberec and Jablonec nad Nisou, where, on the contrary, there is no
reasonable rail connection, uninteresting. The map also clearly shows all other centres of population
such as regional and district towns or administrative municipalities of the ORP, which function as
clearly developed centres of regional bus transport.

Fig. 8: Development of passengers and bus performance (including domestic transport)
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Fig. 9: Bus operation on roads in the Czech Republic according to the 2016 Census
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Air transport

The following Figure 10 shows the utilisation of airports in the Czech Republic in terms of domestic and
international departures, arrivals and direct transits. This figure documents the gradually declining to
disappearing role of domestic air transport in terms of all three variables over the whole period.
Conversely, the role of international air transport in terms of arrivals and departures increases
significantly throughout the period, but the role of transit decreases (a consequence of the gradual
decline of CSA and the importance of its hub at Prague Airport).
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Fig. 10: Development of passengers and transport performance in commercial air transport in the
Czech Republic (in thousands of passengers and millions of passenger-km)
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Individual car transport

This chapter focuses on the most heavily used component of passenger transport, namely individual
car transport. Figure 11 shows the intensity of passenger car traffic on roads in the Czech Republic
according to the 2016 Transport Census. The figure shows the key traffic corridors for individual car
traffic in the Czech Republic. The most important line is the link between Prague and Brno, which
continues from there to Ostrava. The aforementioned traffic route on the other side from Prague
divides into two directions of comparable traffic importance - one to Pilsen and the other to Liberec.
Other important corridors of car traffic are the connections between Prague and Hradec Kralové, Usti
nad Labem and Pfibram.
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Fig. 11: Passenger car and van traffic on roads in the Czech Republic according to the 2016 Census
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Figure 12 shows the long-term evolution of the total cumulative traffic volume on the main road routes
in the Czech Republic, specifically between the 1995, 2000, 2005 and 2016 traffic censuses (2010 is
omitted due to data unavailability). Traffic volume in the Czech Republic has been gradually increasing
over the last 25 years, but at the same time it is clear that there is a certain "spillover" of traffic flows.
This occurs mainly in places where there has been a qualitative change in the infrastructure, especially
the completion of a new motorway section (see in particular the D1 sections around Ostrava, the D1
section towards Hulin, the acceleration of the road between Hradec Kralové and Pardubice, the D5
section from Plzeni towards Germany, the D11 section from Prague to Hradec Kralové, the D8
motorway in the direction from Prague to Usti nad Labem, etc.).

Compared to 1995, traffic volumes started to increase noticeably in 2000 also in the vicinity of major
metropolitan or agglomeration centres and their catchment areas, and then in 2005 the increase in
traffic volumes is also visible at greater distances from them. This effect thus confirms one of the
accompanying phenomena of the suburbanisation process - the rise in the intensity of commuting by
car. The process of suburbanisation in the Czech Republic started around the mid-1990s, which
corresponds well with the period of a clear increase in traffic intensity in the hinterland of strong
population centres.
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Fig. 12: Traffic volume development on motorways and class | roads in 1995, 2000, 2005 and 2016
according to individual traffic censuses

Source: 1995, 2000, 2005, 2016 Transport Census

Fig. 13: Number of passenger cars by type of powertrain in the Czech Republic
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The total number of passenger cars registered in the Czech Republic almost doubled between 1995
and 2019, from around 3 million to just under 6 million vehicles (see Figure 13). Within the fleet of
registered vehicles, petrol vehicles predominate, but the continuous increase in the representation of
diesel cars is also very clear (their share now reaches almost two-fifths of the fleet). Figure 14 shows
the structure of registered cars by age, distinguishing several categories. The above figure shows at a
glance that there has been no significant rejuvenation of the car fleet over the whole period under
review, with only a slight improvement in the strengthening of the category of the youngest vehicles
(up to 2 years old) at the expense of vehicles in the categories up to 5 and up to 10 years old.
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Fig. 14: Representation of passenger cars by age in the Czech Republic
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2.1.3Personal transport in the South Moravian Region - the same or different trends
compared to the Czech Republic

Passenger transport in the South Moravian Region in the monitored time horizon shows similar
characteristics as transport in the whole Czech Republic, however, it is appropriate to focus in this
section on a more detailed analysis of trends in public transport provided in the territory of the Region.
In terms of structure, taking into account the number of passengers carried, the most significant share
is held by the trams of the Brno City Transport Company (DPMB), which carry a gradually decreasing
share starting at 47% in 2003 and ending at 43% in 2019. The second most significant means are the
buses of DPMB, carrying and stagnating around the level of 27% throughout the period. Similarly, the
share of trolleybuses is stagnating around 10%. Bus transport at the regional level within the Integrated
transport system in SMR in terms of the number of passengers transported is increasing from the
original share of 11% to 15% (however, it reached this level in 2010 and has been rather stagnant since
then). Similarly, rail transport has grown from 4% to a final 5%, or from 5% to 6% with the inclusion of
inter-regional rail transport. Similarly to the growth of international rail transport at the national level,
a more detailed look at passenger transport shows that rail transport to other regions has grown by
65% in SMR since 2003, while intra-regional rail transport has grown by 46% and bus transport outside
public transport by 39%.

In terms of the number of passengers transported, public transport in Brno remains the key element
of public transport in the South Moravian Region, however, it has been growing very moderately by
about 2% in the whole period since 2003, while public transport outside public transport, i.e. regional
and interregional, has been growing by almost 42% in the same period. This is evidence of the growing
role of regional transport, which corresponds to national trends, as it is regional transport systems that
provide services and connections to their significantly growing regional centres as a result of
metropolitanisation processes. Significant improvements can be observed in the region's weekend and
public holiday service, where bus service has increased from 6,000 to 8,000 connections to 14,000 to
16,000 connections from 2000 to 2014.

In addition to the above-mentioned growth trends in rail transport, it should be added that at the level
of interregional transport, the dynamic growth is mainly driven by a significant increase in the number
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of passengers transported between the South Moravian Region, or Brno, and Prague, where a roughly
fivefold increase occurred from 2010 to 2019. In this respect, several possible causes should be
considered, including the strengthening of competition on this line as part of the liberalisation of the
rail market, but also the ongoing repairs to the D1 motorway, which have put IAD transport at a certain
disadvantage. However, it cannot go unnoticed that competition not only on the railway but also
intermodal competition between trains and buses has had a significant positive impact on this most
important internal rail market for long-distance passenger transport. Student Agency has been actively
developing its services here through bus transport and, since 2016, also through Regiolet for rail
transport. All this was of course accompanied by a competitive response from CD, which reacted
through its pricing policy and the quality of its services already at the time of intermodal competition
with buses before 2016 and continued to do so after that year. A very interesting observation is
therefore that this important market for long-distance passenger rail transport has managed to grow
several times in a single decade just through the introduction of competition and improvements in
service quality and pricing policy, without any significant increase in the speed of transport on this
route. This confirms, among other things, another trend in the growing importance of
intermetropolitan transport, which underlines the fact that estimates of future transport trends will
depend on whether regional centres become strong metropolitan areas or stagnate as mere regional
centres in the shadow of their surrounding metropolitan areas. The growing rail traffic between the
individual regions is also reflected in a change in the trend in relation to the Vysocina Region and the
Zlin Region in particular, where there has been a renewed increase since 2017, as until this year there
were significant decreases, especially in the Vysocdina Region. Relatively significant growth in
interregional rail transport is also recorded in the relationship between SMR and Pardubice Region
(Transport Yearbooks, 1998-2019).

17



2.2 PASSENGER TRANSPORT - CURRENT TRENDS

Since the introduction of jet aircraft, high-speed rail and containers in the 1960s, there has been no
fundamental technological change in transport that has fundamentally affected the operation of
passenger and freight transport systems. The early 21st century is thus an era of dominance of cars
and trucks in surface transport and of aircraft in air transport. These modes of transport and their
associated spatio-temporal organisation and functioning of society even hinder the development of
alternative modes of transport to some extent (path dependency).

Although no major transport technological innovation has taken place in recent decades, the evolution
of the modes of transport represented in the passenger transport market has certainly not stopped.
The following text will therefore present the main key trends currently occurring within the different
passenger transport modes.

2.2.1 Passenger cars - individual car transport

The following, often overlapping trends can be observed in car transport at present and can be
expected to continue in the coming periods:

e Partial or full automation of vehicle operation (Fraedrich, Beiker, & Lenz, 2015), which can
concern both the vehicles themselves - autonomous cars and self-driving (driverless) systems
(Burns, 2013), and the management/safety of their operation on roads, such as
automated/smart roads/highways (Vasirani, Ossowski, 2012).

e The development of traffic flow management systems (development of telematics and
navigation systems), which can contribute to reducing congestion and also to
facilitating/speeding up/streamlining logistics operations.

e Changes in the way cars are powered - electric vehicles (Boulanger et al., 2011, Morton et al.,
2017), hybrid vehicles (Bauer et al., 2015), biofuels (Alam et al., 2017), hydrogen (Verhelst,
Wallner, 2009) - fuel cells, batteries (Romm, 2006).

e Deprivatisation of automobility (Dennis, Urry, 2009; Wright, Nelson, & Cottrill, 2020; D'Urso et
al., 2021) - a broader socio-economic trend of a shift from car ownership to car access (the
availability of the service by means other than its users owning it) (Benkler, 2004). Systems
development may be a way to do this:

O carsharing - carsharing started after the Second World War through the formation of
car clubs and thus has a long history (Chan, Shaheen, 2012);

O carpooling - carpooling has a long history since the early days of automobility, and this
mode of transport has seen a period of decline, for example in the USA in the 1990s
(Ferguson, 1997). However, in the last decade it has become a more popular mode of
transport again, often motivated by the congested transport infrastructure for IAD in
metropolitan or agglomeration areas (Correia, Viegas, 2011);

o Both of these systems together can help to reduce the rate of motorisation and thus
reduce the number of cars, both those moving on the road (reduction of traffic
volume, reduction of congestion) and those at rest (parking);
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o Dennis and Urry (2009, 247): We could hypothesize the payment for access to
travel/mobility services will supersede the owning of vehicles outright. [We could
hypothesize that payment/costs for access to travel and mobility services will replace
vehicle ownership outright];

o However, there are also critical views that e.g. car sharing will not actually grow at the
expense of individual car use, but at the expense of public transport (Pakusch, Stevens,
Boden, Bossauer, 2018).

A number of other measures/transport and mobility policies that are being introduced at
national/regional/city/metropolitan level to reduce intensive car traffic (promotion of
public/urban transport, paid/resident parking schemes, sustainable mobility plans,
polycentricity - 15-minute city, etc.).

The development of the phenomenon of automobility (Urry, 2007; Sheller, Urry, 2000;
Featherstone, 2004) - the commonness/normality/habit of car use in everyday life. By being a
common and also frequently used mode of transport, the spatio-temporal organization of
people's (everyday) life and the organization and structuring of the social environment
(commercial and residential suburbanization, desurbanization, deconcentration, ...) adapt to
it. The consequence can be the creation of structures that complicate the development and
higher intensity of use of transport alternatives.

Adapting the society-wide environment to cars can also complicate the lives of people without
the competence to use a car (people without a car or without a driving licence - more often
students, people with lower incomes and education, older people, people with health
disabilities). This can even result in their social exclusion, which makes it difficult for them to
access places with employment and other opportunities (Cebollada, 2009).

The overlap of conflicting tendencies in car use:

O Peak car (Goodwin, van Dender, 2013; Klein, Smart, 2017; Stapleton, Sorrel,
Schwanen, 2017; Newman, Kenworthy, 2011; Metz, 2013) - a decrease in individual
motorization rates, IAD transport performance (passenger-km, vehicle-km), or road
traffic intensity overall or at least in a certain part of the day or week, e.g. in the
morning rush hour. The phenomenon is statistically registered in selected
metropolises/cities and partly at national level (some countries in Western Europe).
The existence of transport alternatives and a high population density/opportunity
distribution in the urban/metropolitan environment is a prerequisite for the
development of the phenomenon. The phenomenon has a complex set of causes
(congestion, rising fuel prices, improved public transport supply, urbanism, ageing
population, resistance to urban sprawl, cultural changes, attitudes, environmental
responsibility, growth of e-commerce, etc.). The phenomenon is probably more
pronounced in selected age or socio-cultural groups (millennials, young, educated
people as carriers of new trends), the question is the transferability of the
phenomenon to the whole population and to the whole territory, including peripheral
rural areas;
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O hyperautomobility (Freund, Martin, 2007; Martin, 2009; Hansen, 2017) - a new phase
in the intensity of car use in contemporary societies. It is manifested by a continued
deepening of dependence on car use, increasing intensity of car use, more
regular/daily car trips over longer distances, lower average car occupancy. The trend
is characteristic of environments already heavily dependent on cars (USA, Canada,
Australia, ...), where in fact there is often no alternative e.g. in the form of public
transport. The car is still strongly perceived as a desirable commodity expressing the
social status of its owner. The car is also a safe cocoon, a familiar environment, offering
the possibility to avoid unfamiliar, strange and threatening environments when
travelling between familiar places (automobility secessionist, Henderson, 2009; Kent,
2015).

Motorcycles, mopeds, powered-two wheelers - a cheaper, more flexible alternative to the car
(Weinert et al., 2008). Electrification will play an important role in this area, which may develop
very significant competition in the form of electric bicycles or electric scooters and other
similar alternatives in the urban space.

2.2.2 Trains - passenger rail transport

Current trends affecting the number of passengers using passenger rail transport:

High-speed rail (HSR; Black, 2003; Pearl, Goetz, 2015) - HSR systems are expanding rapidly in
Europe (see Figure 15), in addition to East and Southeast Asia (Japan, China, South Korea,
Taiwan). Currently, an interconnected international HSR system is gradually taking shape in
Europe, extending in a west-east direction from London to Munich/Vienna and in a north-
south direction from Amsterdam to Seville/Malaga/Naples. The largest number of
international connections on the HSR interconnect cities such as London, Paris, Brussels,
Amsterdam, Cologne and Frankfurt (mainly Thalys and Eurostar systems), i.e. metropolises
that are part of the European urban core. In spite of the progressive development of the
international transport offer, domestic transport is still the clear basis for the high-speed rail
offer, and there are also considerable differences between the major national systems within
Europe, due to the different geographical conditions, both in terms of infrastructure
construction (line speeds, cities served, etc.) and in terms of operation (line routing, stopping
policy, frequency, prices):

O Perl, Goetz (2015, 135): as the use of HSR technology has spread, it became apparent

that more than one formula exists for deploying and operating HSR infrastructure.

The development of HSR systems has the potential to increase the number of rail passengers,
both at the expense of individual car transport and air transport (Figures 16, 17 and 18).
However, the relationship of HSR to air transport is more complex - high-speed trains can
replace shorter distance flights on the one hand, while satiating demand for
long/intercontinental flights on the other. In line with this idea is the practice in some
European countries to build HSR terminals also at major airports - e.g. Frankfurt International,
Paris Charles de Gaulle, Lyon Saint Exupéry or Amsterdam Schiphol.

Figure 15: Evolution of the high-speed rail network in Europe
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Figure 16: Total passenger rail transport performance in Spain by type of service
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e The HSR system is not competitive with individual car and air transport across the board, but
only on selected corridors connecting cities/metropolitan regions with sufficiently high
demand, which are also located at convenient distances from each other (within 500, 600, 700
km, i.e. within three or four hours travel time in one direction; Perl, Goetz, 2015). The action
of the HSR system is thus necessarily and will be selective in space (Knowles, 2006).
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An interesting phenomenon emerging in the context of HSR are the so-called regional
terminals, which are supposed to bring the effects of significant improvement of accessibility
also to smaller, possibly peripherally located places, which, however, are located in the
corridors where HSR routes connecting large cities are routed.

Liberalisation of the passenger rail transport environment in the EU, either through open
access (direct competition of railway carriers on selected sections of railway lines) or through
tenders for carriers - the process of liberalisation of rail transport has both positive and
negative impacts on railway operations. The positive impacts include in particular the potential
to offer new services, often at lower prices, thereby increasing the attractiveness of this more
environmentally friendly mode of transport and attracting new passengers who did not use
trains before. Negative impacts may include, for example, less efficient use of rail capacity, the
breakdown of the system offer of the integrated timetable, the orientation of commercial
carriers' connections only to profitable market segments (cherry-picking), etc. (Tomes et al.
2014; Tomes, Jandova, 2018; Kvizda, Solnicka, 2019).

Figure 17: Estimated market shares of rail and other modes (%) on the Madrid-Sevilla and Paris-
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The growth of passenger rail transport in metropolitan regions and in the hinterland of larger

cities, the integration of rail transport in such areas into a coordinated system offered in the
framework of so-called integrated transport systems (Steiner, Irnich, 2020).
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® A relatively sharp reduction in the supply of long-distance night services (Bradley, 2015;
Gleave, 2017), although there are some exceptions (e.g. the current activity of the Austrian
Railways, Osterreichische Bundesbahnen).

Fig. 18: Evolution of the number of passengers carried on selected air routes - change in trends in
the period after the launch/completion of high-speed rail on the same route
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e Automation in rail transport - Measures are gradually being implemented in Europe to
gradually automate rail transport. This is mainly the ETCS technology, which has several stages
and is primarily a first step towards the gradual introduction of more advanced systems
(Brandt, 2021): DAS (manual assisted steering) - ATO (automated steering with active
supervision) = DTO (fully autonomous steering with control) - UTO (fully autonomous
steering without the need for a driver, Brandt, 2021).

® Magtrain - this term must be mentioned in the context of the term hyperloop below. It is also

a technology for magnetic levitation of a train or a means of transport, but in the case of this
technology (developed by Nevomo) it is a hybrid model, where magnetic levitation of a train
on a conventional railway line can only be achieved by upgrading or modernising it, allowing
combined operation on the same infrastructure at higher operating speeds.

2.2.3 On-demand mobility services



A hybrid operating model is gradually emerging in the transport market, which in its essence stands
somewhere between a taxi and a private passenger car. On-demand mobility services are characterised
by:

e better management of vehicle usage in real time;

e the need for fewer vehicles to ensure a similar level of mobility (30-50% increase in vehicle
productivity compared to a conventional taxi).

On-demand mobility services can also support the mobility of marginalised groups (e.g. younger people
without a driving licence, older people with health problems, people with disabilities, etc.). If people
have access to mobility whenever they need it, this may also result in a reduction in the need to own
a car and a general transformation of the current design of public transport systems. The public sphere
can also be involved in the operation and organisation of on-demand mobility services, as this service
has the potential to replace or at least complement the existing public transport provision system.

2.2.4 Micromobility solutions

e Walkability - creating the conditions for increased use of walking as a primary means of
transport in urban environments (Bongiorno et al., 2019, Gupta, Pundir, 2015, Hall, Ram,
2018). Of course, this phenomenon is often linked to healthy lifestyles (Barnet et al., 2017).

® Bicycle mobility - creating the conditions for increased use of bicycles as a basic means of
transport in the urban environment. The Netherlands, where up to 27% of all journeys are
made by bicycle, is a model in this sense, but also many other cities in some European countries
(Black, 2003, see also Table 1).

® (Shared) micro-mobility transport (bikes - bikesharing, electric vehicles, scooters, ...) -
transport means of this kind are nowadays both reliable and affordable thanks to developing
technologies (Landis et al., 2004). Their greater diffusion can bring, especially in urban
environments, a relatively large change in mobility habits - thanks to their accessibility,
flexibility and space-saving nature, they can contribute to a lower intensity of use of both
private cars and public transport:

O scooters and electric scooters - the advantage of micromobility devices is often
highlighted as their energy efficiency (Weiss et al., 2020), while the disadvantage may
be their lower safety (Chapman, Webber, O'Meara, 2001);

o bicycles, e-bikes and bike sharing - in this context, the influence of weather,
topography or type of development is also important (Faghih-Imani et al., 2014), but
electrification of bicycles can partially offset these potential local disadvantages.
Planning or logistics of return flows of these micro-mobility assets is also a significant
challenge, as these are often temporally and spatially unbalanced (Nair et al., 2013).
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Table 1: Proportion of trips made by bicycle in selected European cities

City Country Share Year

Groningen Netherlands 39 1990
Nakskov Denmark 35 1995
Munster Germany 34 1990
Cambridge United Kingdom 34 1995
Vasteras Sweden 33 1981
Utrecht Netherlands 32 1995
Erlangen Germany 30 1990
Amsterdam Netherlands 28 1990
Oulu Finland 25 1995
Freiburg Germany 22 1996

Source:Black (2003)

On micromobility systems, walking and cycling, it is also worth noting that their development
is often discussed in relation to their potential to reduce car traffic. Therefore, especially in
city centres, the promotion of the development of these micromobility systems in various
scenarios and visions is often accompanied by the regulation of automobility, e.g. through
parking prices, low emission zones, speed limits, etc. Tight et al. (2011) present three different
scenarios for the development of these systems, depending on the radicality of the restriction
of automobility in city centres. However, it is necessary to emphasise mobility in urban centres
in this context, as micromobility systems cannot be considered as a direct substitute for
automobility as a whole.

2.2.5 Airtransport

Within the passenger air transport segment, the following significant trends can be identified:

In recent decades, air passenger transport has been one of the fastest growing modes of
transport, with both demand (Figure 19) and supply growing rapidly (Figure 20 illustrates the
development of the situation in Central Europe in the post-1990 period). This development is
largely determined by:

o changes in the air transport sector itself - technical innovations, growth in aircraft
capacity, falling unit costs (Bowen, 2010; Knowles, 2006), liberalisation and
deregulation of the civil aviation sector in many parts of the world associated, among
other things, with the emergence of so-called low-cost airlines, which are oriented
towards lower prices for the services provided (Burghouwt, 2007; Graham, Shaw,
2008; Dobruszkes, 2006);

o as well as lifestyle changes leading to greater numbers of people now using air travel
as a routine, and sometimes almost daily, part of their lives.
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e Combined, these changes lead to a significant increase in air transport accessibility, both
spatially and financially. Thus, with some exaggeration, it can be said that, at least in areas of
the Western world, air travel is now available to almost everyone, almost everywhere (Button,

2004).

e These trends lead many experts to describe the relationship between air transport and the
lifestyle of contemporary society with the term aeromobility. This term reflects the routine
nature of the use of this mode of transport in a number of common activities (work, leisure
and tourism, education, ...), i.e. the state where the once luxurious mode of transport available
only to the social and economic elite has now become a common means of transport, used,
among other things, for regular commuting (Zuskacova, Seidenglanz, 2019):

O Button (2004, 8): Air transport networks are an integral and integrated part of any

modern society. This is true for Europe and for other parts of the world. [Air transport
networks are an integral and integrated part of any modern society. This is true for
Europe and for other parts of the world.]

Cwerner (2009, 3): Is it at all possible to even imagine ... family life, cities, work, popular
culture, war, migration, education, leisure, tourism, communication and government
(the list could go on) in a world without aviation? Possibly not, so intertwined with air
travel modern life and globalization have become. [Is it possible to imagine ... family
life, cities, work, popular culture, war, migration, education, leisure, tourism,
communication and government (the list could go on) in a world without airplanes?
Perhaps not, so strongly are modern life and globalization linked to air travel].

Urry (2007, 3): it sometimes seems as if all the world is on the move .... The early
retired, international students, terrorists, members of diasporas, holidaymakers,
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business people, slaves, sports stars, asylum seekers, refugees, backpackers,
commuters, young mobile professionals, prostitutes - these and many others - seem to
find the contemporary world is their oyster or at least their destiny. Criss-crossing the
globe are the routeways of these many groups intermittently encountering one
another in transportation and communication hubs, searching out in real and
electronic databases the next coach, message, plane, back of lorry, text, bus, lift, ferry,
train, car, web site, wifi hot spot and so on. [sometimes it seems as if the whole world
is on the move.... vital retirees, international students, terrorists, diaspora members,
vacationers, entrepreneurs, slaves, sports stars, asylum seekers, refugees,
backpackers, commuters, young mobile professionals, prostitutes - these and many
others - seem to think that the contemporary world is their destiny, in which they can
go and go anywhere and accomplish anything they imagine there. Across the world,
the paths of these various social groups and people occasionally meet or intersect at
transportation and communication hubs, where they search real and electronic
databases for the next bus, message, plane, truck, text, elevator, ferry, train, car, web,
wifi hot spot, etc.]

However, in addition to its positive aspects, air transport also has a number of negative
characteristics, the most significant of which are generally relatively low transport capacity
coupled with high energy intensity and therefore high negative environmental impact.
Rodrigue (2020) states that air transport was responsible for a total of 2% of greenhouse gas
emissions in 1992, and this is expected to rise to 3.5% by the middle of the 21st century.

Flightshaming (Gossling, Humpe, Bausch, 2020; Mkono, Hughes, Echentille, 2020; Becken et
al., 2020) - awareness of the negative impacts of air transport, especially in terms of its
contribution to climate change. As a direct consequence, passenger numbers are declining,
although this is still not a majority practice.

Flighttaxi - it is one of the currently very technologically developing sectors of air transport.
However, a significant limitation of this mode of transport is the size of the means of transport
offered by this innovative mode, as it is at a level corresponding to the passenger car, which
represents a potential in units to smaller groups of passengers per means of transport
(Rajendran, Srinivas, 2020). It is therefore more of a complement to transport in densified
urban agglomerations or metropolises, but the importance of this technology may lie in the
connection to more distant high-speed or airport terminals, etc. Some studies have even
considered the possibility of using it directly in the context of passenger transport within the
airport area (Maharjan and Matis, 2012). In contrast, current technologies and services of this
type are more likely to be used for remote areas - e.g. in Alaska, the underlying current
objective is to increase safety and decrease the energy intensity of operations (Thomas et al.,
2000).
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Figure 20: Skeleton of air routes starting in the Czech Republic, Slovakia, Poland and Hungary;
evolution in the period June 1990 (first row left), June 1995 (first row right), June 2000
(second row left), June 2005 (second row right) and June 2009 (third row,

el

Source: database OAG Aviation
2.2.6 Other transport innovations in long-distance passenger transport

® Maglev - the advantage of frictionless wheel/rail operation, speeds of 500 to 600 km/h
achievable, the technology can be used as a potential replacement for conventional high-
speed rail or as an alternative in countries without conventional rail infrastructure. The system
is in operation in Shanghai, China (connecting the city and Phu-tung International Airport), and
the Chio Shinkansen line in Japan (a new Japanese high-speed link between Tokyo and
Nagoya) is also under construction. In the context of this technology, it must always be
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considered that, unlike high-speed rail, maglev cannot use sections on a conventional line in
addition to special infrastructure; the system always requires a complete and completely
separate infrastructure. A possible comparison of maglev with high-speed rail compatible with
conventional rail lines still tends to favour high-speed rail when considering various transport,
technological and economic criteria (Janic, 2003).

Guided tube concept (hyperloop) - capsules/capsules moving in a partially pressurized pipe.
The idea of a vacuum or extremely low-pressure pipe, sometimes called a vactrain, for
transporting capsules with cargo or passengers has been known to mankind for more than a
century. As early as the 19th century, Michele Verne (1895) described this possibility of
transport across the Atlantic Ocean at speeds reaching 1800 km/h. In the course of the 20th
century, these ideas took on more concrete contours, resulting in a futuristic concept for
Switzerland in 1994 (Jufer, Perret, 1994). It was only after 2000 that companies began to
emerge that started real development and testing of such technologies, with the goal of
replacing short and medium-haul air transport with a more environmentally friendly
technology playing a significant role in this respect. Initiatives and companies active in this area
include EuroTube, TransPod, Zeleros, Virgin Hyperloop, Hyperloop Transportation
Technologies, Nevomo and Hardt Global Mobility. Neef et al. (2020) consider hyperloop
technology as one of the potential revolutionary changes in long-distance transport that can
have significant impacts on both passenger and freight transport, which reflects the
perceptions of the respondents in their study (Neef et al., 2020). At the same time, more
specific studies are already emerging that are essentially preliminary feasibility studies of this
potentially revolutionary technology on selected links. For example, for the San Francisco-Los
Angeles connection at a distance of 615 km, travel time is estimated at 35 minutes (Voltes-
Dorta and Becker, 2018; Hansen, 2020). Overall, the intensity devoted to such research and
studies is also increasing in professional circles (Gkoumas, Christou, 2020).

Use of suborbital flights for long-distance passenger transportation - Since the 1960s, there
has been a fairly significant shift in space exploration, accompanied by advances in
transportation technologies such as satellite and other systems to Earth orbit. In this context,
the last three decades have witnessed a significant paradigm shift in the thinking of the US
space agency NASA, which has abandoned some of its own activities (including, for example,
the Space Shuttle/STS Space Transportation System programme) and decided to move towards
the commercialisation of part of the space industry, with an emphasis on the reusability of
these vehicles, which has led to the emergence of a number of private companies dedicated
to this field (Space-X, Virgin Galactic, Blue Origin, etc.), or divisions of established companies
such as Boeing). The idea of using suborbital flights for long-distance transport has therefore
been with mankind for the last few decades, but mankind's vision in this respect is often much
more optimistic than the reality. For example, in 1994 Wyczalek (1994) predicted that within
the next decade it would be possible to use space shuttles for passenger transport
(approximately 100 passengers could travel distances of up to 10,000 km in 90 minutes or
anywhere on earth in 120 minutes).

2.2.7 Virtual mobility
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Virtual mobility and the associated development of phenomena such as teleworking or home
office are often considered as an alternative to physical transport, i.e. as an opportunity that
can contribute to reducing the amount of mobility and thus lead to a reduction of other
negative phenomena associated with high intensity of personal transport (congestion, parking
problems, environmental impacts, etc.). A paradigm shift in the perception and differentiation
of virtual and physical mobility comes with the generation of millennials, whose mobility
behaviour is very different from previous generations (the change in their value attitudes can
explain up to 50% of the decrease in the need to drive in the US, McDonald, 2015). Conversely,
Musselwhite et al. (2015) highlight the importance of this phenomenon in changing the quality
of life of older generations. This phenomenon is also linked to the very progressive
development of virtual reality, which in the future will make it possible to simulate in a very
plausible way different environments and, consequently, experiences for which one has had
to travel so far (Kim et al., 2019).

The theses mentioned in the previous bullet point are true to some extent, but the
expectations of the real impact of virtual mobility on the reduction of physical mobility are
rather overestimated, as the relationship between virtual and physical mobility is, in the
opinion of many authors, more complex (Warf, 2000). In fact, research shows that people who
use teleworking or home offices to a greater extent in their work are more likely to lack
intensive personal and social contacts, and as a result, they are more likely to engage in
physical mobility motivated by maintaining and strengthening social contacts (visits to
relatives, friends, acquaintances, entertainment, trips, leisure, etc.). This may also result in a
de facto increase in physical mobility, as such journeys, although less frequent than regular
commuting, may cover greater distances. The possibility of replacing regular commuter
journeys with irregular long-distance journeys can therefore be expected. Changing these
work habits also has an impact on the external costs caused by transport, which may be
another motivating factor for home office use (Van Lier, 2014). At the same time, it can be said
that online forms of shopping behaviour are already being used, for example, but are not yet
causing visible or observable decreases in traffic flows to shopping centres, but with the
growing importance of these online retail services, such changes may be observed in the future
(Suel and Polak, 2018).

Moreover, mobility motivated by maintaining and strengthening social contacts is more likely
to be carried out by forms of individual transport (especially by car, Neef et al., 2020) due to
its irregularity and more frequent implementation in leisure time (evenings, weekends, etc.).
Its provision by public transport is therefore more complicated than in the case of regular and
routine commuting.

The long-term rise in the importance of leisure mobility (see Table 2) is a clear fact in many
European societies (Pooley, Turnbull, & Adams, 2017), and among other causes (e.g. lifestyle
changes, increasing wealth and affluence, access to individual forms of mobility, etc.), this
phenomenon will certainly be related to the rise of the virtual mobility phenomenon in recent
decades.
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Table 2: Changes in personal mobility, Great Britain, 1965-1999/2001

Indicator 1965 | 1975/76 | 1985/86 | 1992/94 | 1999/2001
Average passenger transport distance

per year (km) 5882 7 627 8 555 10360 10965
Average transport distance per trip

(km) 5,0 8,2 8,4 9,8 10,8
% of trips made for the purpose of:

Thesis 39,3 30,0 20,5 18,7 18,7
Education 7,0 7,3 7,5 6,4 6,6
purchase 12,7 16,6 20,5 21,4 21,0
Entertainment 4,8 3,8 4,0 3,8 3,7
social activities 14,3 16,8 18,7 17,8 17,6
Sports 1,6 2,6 1,9 2,1 2,5
other personal matters 7,2 8,9 9,5 10,2 10,3
% of journeys made by mode or

means of transport:

walking X 34,8 34,2 29,1 25,8
walking (except for routes shorter

than 1.6 km) 12,1 13,0 X X 8,1
round 7,6 3,2 2,4 1,7 1,6
IAD 40,1 45,8 50,5 58,7 62,6
bus 32,9 11,6 8,3 6,6 5,8
train 7,4 1,6 1,8 1,6 2,0

Pooley, Turnbull, Adams (2017)

The development of information and communication technologies (ICT) and the availability of
various online solutions have, among other things, contributed to the advent and development
of globalisation and, with it, the shift of many activities outside the former economic core
(routine production activities, back offices, ...). Thus, ICTs have actually contributed to a very
significant increase in the physical mobility of economic elites, which, moreover, are often
carried out over very large, intercontinental distances (Derudder, Witlox, 2016).

The role of face-to-face meetings remains irreplaceable in the business environment, as issues
that virtual mobility has not yet been able to transfer and mediate (co-presence, body-
language, emotions, feelings, personal charm, charm, etc.) are also important when
concluding large contracts. Thus, virtual mobility functions more as a complement to physical
mobility, it can replace face-to-face meetings in the case of routine meetings, but not yet in
the case of key meetings - it cannot yet function as a substitute for physical mobility and air
transport in particular (Denstadli, Gripsrud, 2010).

At present, however, the COVID-19 pandemic can be seen as a very strong factor stimulating
the increased use of online tools to secure routine work and other activities at a distance.lt
can be speculated that the increased use of these forms of virtual communication will remain
even after the current restrictions on physical mobility are lifted, as many users of these online
services and platforms have now become accustomed to them and have begun to use them
routinely. Therefore, the use of these tools as a substitute for physical mobility, e.g. for
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business and business travel by different modes of transport, will certainly increase in the
future.

2. FREIGHT TRANSPORT

The following text will first briefly present the general characteristics of freight transport in the South
Moravian Region in a historical and geographical context and identify the key tendencies that are
manifested in freight transport. It will then identify current trends that have the potential to influence
the shape of freight transport in the coming decades.

3.1 THE STATE OF FREIGHT TRANSPORT BASED ON THE ANALYSIS OF STATISTICAL
DATA

In this subchapter we will focus on general trends in freight transport in the EU and the Czech Republic
and then in more detail on the development in the South Moravian Region itself, where attention will
be paid in particular to the transport significance of the region in the national and international
context.

3.1.1General trends in the EU and the Czech Republic

Figure 21 shows the evolution of modal split in freight transport. As can be seen, the split is relatively
identical in the case of the Czech Republic as it is for the whole EU-27. The main difference lies in the
lesser importance of waterborne transport in the Czech Republic, which is due to the potential
navigability of the two dominant rivers (Elbe and Vltava), but also to the lack of infrastructure on Czech
rivers and prolonged droughts (Christodoulu et al., 2020; Moravec et al., 2021; iHned.cz, 2018a). !

Historically, the importance of rail freight transport has been higher compared to the EU-27, with a
slightly declining share, but still almost 9 p.p. higher than for the EU-27 as a whole.

Figure 21: Division of transport work for freight transport (by tkm)
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Source: Eurostat database, own elaboration

1 While in the 1990s nearly five million tonnes of material were transported along the Elbe, today there are only
hundreds of thousands (iHned.cz, 2018a).
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This can also be seen in the following figure, which places the Czech Republic in a region with an above-
average share of rail in freight transport.

Figure 22: Share of rail transport in freight transport (%, 2018)
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In terms of the form of transport, it is interesting to observe the specific type. Although detailed data
are only available for road transport, it is possible to trace the possibilities of using individual modes
from these data, or the possibilities of multimodal transport, which has its potential and possibility of
use, especially in bulk shipments.

Table 3: Types of road transport in Central Europe (2018, million tonne-km)
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Germany 21889 | 65101 | 37358 4958 | 111702 | 12331 6 055 168 | 46799

Austria 1553 7797 263 486 7825| 1337 293 187 5229
Poland 11997 | 54513 3294 17| 135332 | 12093 6 456 121 | 92047
Slovakia 885| 11094 575 524 19991 858 116 24| 1482

Note: c ... secret
Source: Eurostat (2021)

As the data shows, the dominant segment of the transport market is palletised goods. Its modal history
is paradoxical in that in Europe, rail transport was significantly abandoned at the beginning of the 21st
century, although it is rail that has led to the widespread use of pallets in freight transport (iHned.cz,
2011). Now this type of cargo dominates road transport, but following the transport policies of the
Czech Republic and the EU, it may happen that it will again, at least partially, return to rail. In the Czech
Republic, this group accounts for approximately 49% of the production transported by road, which
places the Czech Republic approximately in the middle of the countries in terms of its share of total
transport.? Together with container transport, there is thus significant potential for possible further
growth in combined transport. In the Czech Republic, it is mainly shipping containers that are used in
combined transport, and to a lesser extent also intermodal semi-trailers and swap bodies (iHned.cz,
2019).

Combined transport in particular has seen significant growth over the last 10 years (55% tkm growth
between 2009 and 2019), with cross-border flows being a key factor, increasing by 20% between 2017
and 2019 (UIC, 2020). The use of intermodal transport in the country itself has also been growing, up
by more than a third between 2014 and 2019, especially for imports (iHNed.cz, 2019). At the same
time, according to the UIC study (2020), the combined transport market in the EU will continue to grow
(see Figure 23).

Figure 23: Development of combined transport in the EU

2 The countries with the highest share of goods transported on a pallet were Slovenia (61.4%), Portugal (60.6%)
and Croatia (59.6%), while at the other end of the spectrum with the lowest share were Belgium (27.2%), Finland
(30.3%) and Austria (31.3%) (Eurostat, 2021).
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3.1.2 Freight transport in the South Moravian Region

The South Moravian Region is an important transit region connecting the South and North of Europe
due to its favourable location in the centre of Europe. The backbone of the freight transport
infrastructure is formed by the D1, D2, D46 and D52 motorways, the Brno-Tufany International Airport
and at the same time two main European freight rail corridors - RFC7 Orient and RFC5 Baltic-Adriatic
(see Figure 24), which are part of the TEN-T trans-European transport network, pass through the

region.

Figure 24: European rail freight corridor network
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Source: 2021, modified, Note: RFC5 (Baltic-Adriatic) - dark blue, RFC7 (Orient) - green, RFC8 (North
Sea-Baltic) - yellow, RFC9 (Czech Slovak) - light blue
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In addition to its geographical location, the transport importance of the South Moravian Region is also
favoured by factors generally applicable to the entire Czech Republic - i.e. low wages, qualified
workforce, and the presence of virtually all large global and European logistics companies
(elogistika.info, 2016). All of this together contributes to the fact that transport performance in the
South Moravian Region has been growing in the long term.

If we look at the transport trends in the South Moravian Region itself in the context of the whole Czech
Republic in more detail (see Table 4), the dominance of road transport is clearly visible according to
the performance of freight transport (as it has already been seen in the pan-European context). As in
the case of other regions of the Czech Republic, freight transport within the region itself dominates
the performance of the South Moravian Region.
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Table 4: Freight transport performance by NUTS 3 in 2019 (thous. tonnes)

Road freight transport Rail transport
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Total 99 354 99 354 375 488 25001 25001 12 298
HI. m. Prague 13425 8813 16 473 769 1077 9
Central Bohemia 20334 22 440 53 835 2529 5412 448
South Bohemia 3861 4 480 29 555 200 728 119
Pilsen 4512 6513 27 841 659 1336 73
Karlovy Vary 1741 2 539 13 260 2 303 382 1233
Ustecky 6 598 6 392 30 497 11 340 4671 2790
Liberec 4108 3992 9904 141 127 26
Hradec Kralove 7 632 6 397 23472 629 606 46
Pardubice 7 092 7 364 20014 1305 5978 41
Highlands 4779 4 952 17 356 542 266 169
South Moravian 7 341 8563 41678 750 598 200
Olomouc 8552 6371 29 004 961 1 005 254
Zlin 4133 4 589 14 733 526 1161 26
Moravian-Silesian 5245 5948 47 866 2347 1652 6 865
Average 7097 7097 26 821 1786 1786 879

Source: CZSO (2021)

The volume of interregional transport in the South Moravian Region is slightly above the average of
the Czech Republic. The values of intraregional road transport are the third highest at twice the
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average of the Czech Republic. In contrast, the volume of rail transport is significantly below the
average for the Czech Republic and intra-regional transport reaches only % of the average values.

In terms of commodities, transport of metal ores and other minerals has been the dominant group for
a long time, with a slightly increasing share (by 6 p.p. to approx. 38%). In contrast, the transport of
agricultural and food products groups together slightly decreased their share. In terms of transport of
the main commodity groups, there is no change in the Czech Republic. 3

In terms of long-distance freight transport, it is also interesting to observe the position of air transport,
which shows an increasing trend in terms of loading and unloading of freight by air within the territory
of the Czech Republic (including breakdown by NUTS 2 territorial units) - see Table 5.

Table 5: Air freight transport by loading and unloading in NUTS 2 regions (thous. tonnes)

2015 | 2016 | 2017 | 2018 | 2019
Total Czech 58 78 89 91 97
Republic
Prague 51 71 82 82 85
Northwest 0 0 0 0 0
Northeast 0 0 0 0 0
Southeast 5 4 4 4 4
Moravia-Silesia 3 2 3 4 8

Source: Eurostat database

However, as is evident, the growth is primarily concentrated at Prague Airport. To a lesser extent,
however, it is also focused on Ostrava Airport, which has significantly surpassed Brno Airport in terms
of dynamic growth. In 2018, there was no significant increase in the number of cargo flights, which
ranged between 1 and 2 cargo flights per day (iHned.cz, 2018b).

Logistics parks are an important aspect of the past and future development of freight transport within
the South Moravian Region and within the city of Brno. The potential of Brno Airport can be increased
in the future by one of the most important logistics centres located next to it, which is Brno Airport
Park. It is connected directly to exit 201 on the D1 motorway, but also has a railway siding, which
makes it ready for various combinations of transport modes. To the south of Brno is another major
logistics park, Prologis Park Brno, which is strategically located on the D52 motorway. Logistics centres
are experiencing an unprecedented development, both in Europe and in the Czech Republic,
respectively in the South Moravian Region, which was due to the increased popularity of shopping in
eshops that need warehouses for their goods (iHned.cz, 2020). This trend was further reinforced by

3 This is based on data on the detailed commodity composition of transport available for road transport (NSTO7)
in the Eurostat database.
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the coronavirus pandemic and the associated further shift of shoppers away from brick-and-mortar
stores in favour of online shopping (Novak, 2020).

In addition, there is a long-standing container transhipment facility in Brno (Terminal Brno), which has
undergone various phases since its establishment in the 1970s in terms of its importance depending
on the development of demand for containerised cargo transport. Since 2007, it has been undergoing
a revival and is currently thriving due to the high demand for intermodal semi-trailer transport by rail
(terminalbrno.cz, 2021).

Fig. 25: Intermodal transhipment points in the V4 countries (2017)
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Source.

The South Moravian Region is by its nature largely a transit region, located on two trans-European
routes on the borders of Slovakia and Austria with close access to Bratislava and Vienna. Whether the
South Moravian Region's position as a transit region will grow or whether the region will be able to
make more of this position is a question of a number of factors, including its ability to cope with current
challenges and trends. An overview of current trends in freight transport is presented in the following
chapter.
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3.2 FREIGHT = TRANSPORT - CURRENT TRENDS

Like passenger transport, freight transport is evolving and facing challenges related to modern
technology, changes in consumer behaviour and the demands of business customers. Not all trends
and influences are the same for freight transport as for passenger transport. Some changes tend to be
more pronounced in freight transport than in passenger transport, some less so or not at all, and there
are influences specific to freight transport that are not found in passenger transport.

In the following, we mention current trends affecting the freight transport environment. Given its most
important role in the EU, the Czech Republic and the South Moravian Region, the main focus will be
on road transport. Some of the presented trends have the potential to increase transport performance
(mileage), others to decrease (optimise), and for a significant part of them changes with an unclear
impact on the volume but changing the currently valid patterns (different type of transport modes,
changes in the temporality of transport, etc.) can be expected. A key, but not the only, parameter
behind current and future freight transport trends is the evolution or change in consumer behaviour.
The various changes in shopping methods, demands for speed and quality of delivery, as well as
changes in attitudes towards the environment and life in general, also bring with them pressure to
change the behaviour of transport companies. Another significant factor that has the potential to
change shipping is technological progress. Whether it is changes to meet consumer or carrier demands,
trends related to robotics, artificial intelligence, etc., all have the potential to significantly impact the
freight transport sector. It is safe to say that the various trends will be pursued together, to varying
degrees and with an unclear overall impact. To better grasp them, we now present them separately,
recognising that for some trends the final impact may be different (even opposite) to what we currently
expect. The possible final impact of these trends and other broader impacts in 2050 are outlined in the
transport scenarios below.

Before presenting the trends affecting the development and structure of freight transport, it is worth
taking a brief look at the dynamics of transport trends in the context of the COVID crisis (Figure 26).

Fig. 26: Dynamics of transport trends in the context of the COVID crisis
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Source: 2020 11 12 UIC AUHSR New normal.pdf mail Lorand Phillipe (dated 12. 11. 2020)

It is evident that COVID has accelerated trends in many areas, with various overlaps into the transport
sector. While much of the impact of COVID will be transitory, some of the effects will be long-term and
some have not yet had time to fully manifest themselves. Of particular note is the unexpected shortfall
in tax revenues, which risks being reflected in a reduction in government investment spending, and
may subsequently limit infrastructure development. In contrast to the increasing demands on freight
transport in the context of the development of e-commerce, this is a potentially jarring combination
of poorly maintained, undersized infrastructure with a significant burden. However, the question
remains how long the COVID effect will last and what the new normal will look like, and what role
national governments, the EU and post-COVID recovery strategies will play in reversing/reinforcing the
trends. For the time being, the impact of COVID seems rather less important in 2050 considerations,
yet in retrospect it will be seen as an accelerator of some changes.

The following overview shows current social, economic, political and technological trends with the
potential to influence the freight transport sector.

3.2.1 Trends with the potential to increase transport volumes

1. Economic growth. Although the EU aims to decouple growth in road transport performance
from economic performance (decoupling) and this objective is slowly being met, there is still a
direct link between economic growth and transport volumes. It is unlikely that there will be a
complete decoupling of economic growth and transport performance in the foreseeable
future, or that transport performance will stagnate or even decline as economies grow. *

2. E-commerce development. One of the main factors behind the development and changes in
freight transport, especially on a national and local scale, is the development of e-
commerce.’The growth in the volume of goods traded electronically entails the increasing
importance of the first and last mile 6, which are two crucial stages in the logistics process
(SCMm, 2018).

3. Requirement for speed of delivery. With the growth of e-commerce, consumers are
demanding faster delivery of goods and shippers are trying to accommodate this. Shipments
that used to take one hour to process are now being forced to be processed in three-minute
intervals (or even faster). Among millennials, consumers are willing to pay up to 30% higher
prices if goods are delivered the same day; the vast majority are willing to pay extra for delivery
at a precise time (Joerss et al., 2016).

4. One of the recent trends is the insourcing of last mile logistics. The growing importance of the
last mile and the rapid increase in the volume of last-mile deliveries is motivating shippers to

4 This could only happen as part of broader societal changes and with a significant change in consumer and
corporate behaviour, but this is another trend mentioned below.

> In recent years, the development of e-commerce has had an increasing impact on cross-border transport, but
the local influence is clearly dominant (SCM, 2018).

® First mile - the picking, packing, verification and shipping process triggered by a customer order. The last mile -
the final delivery of the product to the customer, whether at home, in the office, at the point of dispensing, or in
a smart locker or store via click-and-collect (SCM, 2018).
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3.2.2

start making deliveries with their own vehicles, without the use of intermediaries.” By using
their own transport, they often manage the delivery faster and with full control over the
quality of the service provided. The development of own transport, is rather not expected on
a large scale, but on a small scale this trend could increase the density of transport in the
affected area (Robinson, 2020).

The pressure on national, as well as international transport, may be increased by the
construction of large local warehouses for shipments from non-EU countries, which is related
to the introduction of customs duties and VAT for small (until 1 June 2021 under-limit)
shipments. A typical representative today is Alibaba (with its Aliexpress platform). However,
this trend may not be permanent; with growing awareness of sustainability and a greater
interest in local production, these warehouses may gradually disappear after the boom.

Courier robots (robodelivery. So far, autonomous delivery robots are at the test operation
level. Their massive expansion has the potential to congest not only road traffic, but also to
increase congestion on other types of roads, such as sidewalks and bike paths. It is planned
that as the autonomous driving capability of electric vehicles develops, the ability to
robodeliver will become a common feature. The development of robotic and autonomous last-
mile services, combined with other influences, may significantly reduce the need for trucking
of goods within cities in the future, and in turn increase the transport performance of these
autonomous vehicles disproportionately. While autonomous robots would find their
application mainly in larger cities (due to the larger number of customers served and smaller
commute times), the robodelivery capability of cars has the potential to change the situation
on a larger scale. Having the ability to send a driverless car anywhere almost eliminates the
need for organized delivery (parcel delivery) and massively increases the demands on
infrastructure capacity (instead of 1 delivery truck with 100 parcels it would in extreme case,
100 vehicles would be travelling for 1 parcel). If this method of last mile delivery were to be
developed, it would likely increase the importance of sorting hubs on the outskirts of cities
and the demands on the infrastructure around them.

Trends with the potential to reduce transport volumes

1. Decoupling. The European Union sees decoupling road freight transport from economic
growth as a key way to improve sustainability (Tapio, 2005; McKinnon, 2007). It is therefore
important to identify the drivers of demand for road freight transport in order to identify
possible instruments that can contribute to reducing the intensity of road transport in the
future without hampering economic development. Decoupling pressures can have a
destimulating effect on long-haul trucking performance (Alises and Vassallo, 2015).

2. Regulation and taxation. The freight transport environment is already subject to significant
taxation in the form of diesel excise duty, which is primarily linked to negative transport

7 In the US today, 80% of urban freight transport is self-driven, leading to less efficient use of urban transport
infrastructure. The market share of professional logistics service providers is not growing because their services
do not meet new customer demands. It is clear that the evolution of transport will be, among other things, the
result of being able to align the (complementary) services offered with the requirements of the specific customer
segments B2B, B2C and C2C in urban freight transport (Amstel, 2017).
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externalities. The EU strategy and vision clearly show that the EU will move towards more
environmentally friendly transport. This is in line with the generally stated ambition to make
the continent carbon neutral by 2050. Increasing regulation can be expected to take both
fiscal and quantitative forms (entry restrictions and bans) and, as a result, will create
pressure to reduce freight (road) transport. The EU repeatedly mentions in its strategies that
the last and first miles are crucial in terms of climate targets. It can therefore be expected
that these sections will be most affected by regulation. Increasing regulation would in turn
be an opportunity for rail and intermodal transport.

Clean Air Zones. Local (urban) transport is already partly affected by the introduction of
Ultra Low Emission Zones and Clean Air Zones (Hammadou, Papaix, 2015; Cai et al., 2020),
which motivates parcel shipping companies to invest in more zero emission vehicles. Those
vehicles that do not meet the emission standards required in the zones will face severe
penalties or will be prevented from entering. Development of low emission zones and
incentives for the use of clean vehicles Presenting a trend that will almost certainly be
applied by more and more cities in the future (Validi et al, 2020). These regulations,
combined with digital technologies applied to their compliance control, will clearly increase
the demand for zero-emission transport, especially in central and densely populated urban
areas, and will increase the pressure to optimise transport and reduce transport
performance.

Smart scheduling, 10T, traffic data and Uberfication. Developments in artificial intelligence,
accelerating mobile internet and real-time tracking capabilities, and other trends have the
potential to have a major impact on the freight sector (Garcia et al., 2013; Punel,
Stathopoulos, 2017). Taraba (Czech Logistics Association, 2021), for example, confirms this:
automation and digitalisation are absolutely crucial. They are simply an unmissable trend.,
and who is avoiding it?, simply has no chance of survival. Human labour is in many ways
irreplaceable, but this is not true for repetitive, routine, physically demanding activities or
where human characteristics are a major obstacle to the efficient implementation of
processes. However, this does not have to be so-called hard automation or robotization.
There are many interesting technologies and solutions that can be gradually deployed
relatively easily and with little investment to "eliminate" the negative impact of human
resources. Ludvik Taraba (Czech Logistics Association, 2021) adds: sThe current pandemic will
undoubtedly accelerate the trends associated with logistics. In particular, there will be an
acceleration of digitisation, robotisation and automation.

a. V Today, most transport planning and scheduling systems are based on the aim of
minimising the distance travelled. When delivering in denseé urban areasé but most
of the time is spent finding the drop-off zone, walking and actually delivering, not
driving. For planning and scheduling, new systems will be developed that use big
data to predict delivery routes (for tactical planning) and real-time traffic
information and availability of unloading zones (for operational planning).
Intelligent charging of electric vehicles will be integrated into operations planning.
Autonomous mobility will enable plans with an accuracy of units of seconds (Amstel,
2017).
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b. Approximately % of the truck's cargo area is empty on average. This problem is
primarily rooted in the fact that current approaches to logistics do not allow perfect
optimization. The digitisation of logistics and the involvement of artificial
intelligence should significantly reduce this proportion - saving both emissions and
costs for companies (Radio Journal, 2021).

c. The "uberisation" of last mile logistics is already happening and this trend seems
unstoppable. In urban freight transport, social delivery networks are and will be the
leaders of innovation. Sharing capabilities and capacities and joint loading require
sharing data with many private and public partners in the supply chain (Amstel,
2017). This development is driven by the growth of regulations on truck entry and
deliveries into populated areas. Also evident in US customer behavior is the push
for faster and more flexible delivery options with the continued development of the
D2C business model (Sharma, 2020). The success of companies such as Swedisha
Foodora, Irish Deliveroo, US Ubereats, Finnish Wolt, locally for example Let's put
foodclearly shows what the current trends are.

3.2.3 Trends changing traffic flow patterns

These trends include such ongoing changes or factors whose influence on transport volumes is
Admittedly ambiguous, but but they have the potential significantly altersit traffic patterns. These may
be factors that contribute to changing modal shares globally or locally, or changes that bring new
transport modes (robots, drones, etc.) into the classic modal mix. We also include some regulatory
trends in these trends.

e |t is already clear that the importance of of intermodal transport is increasing, to the
detriment of conventional road transport transport. Many countries, especially in Europe, are
investing heavily in infrastructure development intermodal transport. Road and rail networks
are being expanded and modernised. As a result, many transport companies can now offer the
same transport times for their intermodal freight as for standard road services, taking
advantage of the benefits of both modes. First,, the use of intermodal transport offers the
ability to respond to customer needs by offering transport terminal to terminal or door to
door. Combined transport has the ability to move goods long distances by rail while keeping
road transport to the last mile as short as possible. Second, freight volumes are shifted from
road to rail through intermodal transportation. This is particularly important for long-distance
transport routes, which are severely hampered by congested roads and high variable costs.
This makes it difficult for standard road services to compete in favour of new smart and
sustainable solutions for intermodal freight transport (Halonen, 2016). The intermodal market
is expected to grow by almost 150 percent between 2009 and 2029 (UIC, 2020). Thus, by 2050,
this trend can be expected to continue, stimulated by the fact that combined transport
contributes to meeting environmental and stra tegic objectives of the EU. Like any industry,

8 D2C stands for direct-to-consumer, meaning a company that manufactures a product in its own facility and
distributes it through its own channels. These channels can include an e-commerce platform, a suite of social
media platforms, as well as a branded retail store (https://packhelp.cz/d2c-obchodni-model/).
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the combined transport sector faces many challenges that affect its behaviour and limit its
economic situation (see Figure 27).
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Figure 27: Main challenges for combined freight transport
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Changes are being made to urban freight transport schemes. Self-service storage bins are
being created and developed, and there is talk of night delivery to reduce congestion during
the day, which would allow suppliers to use larger trucks and reduce the number of deliveries
If night delivery catches on, the percentage of first full deliveries will increase and overall
journey times will decrease as the roads will be less congested (SCM, 2018).

With increasing pressure on the environment and in the context of urban regulation, public-
private partnerships will develop. This collaboration will result in urban distribution centres
and (micro)hubs where deliveries from multiple suppliers are pooled and sorted, leading to
fewer shipments and optimised freight. New possibilities and opportunities for rethinking
urban mobility towards "less mobility" of freight and people will be created by the emergence
of new residential areas. According to Zetes (in SCM 2018), the use of such centres could save
companies 25% per delivery and could reduce delivery-related mileage by up to 45%. In
addition, it could reduce vehicle maintenance costs, reduce CO.emissions, nitrogen oxides and
particulate matter and alleviate traffic congestion (SCM, 2018). Customer pressure for fast
delivery is also contributing to the development of local distribution centres.
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Fig. 28:
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Sharing Economy - The question of the impact of the sharing economy on freight transport
does not have as clear an answer as in the case of passenger transport. Despite the growing
momentum in the sharing economy, traditional shippers and carriers still face barriers that
prevent them from participating in the sharing economy. For shippers, integrating sharing
platforms into complex distribution networks is just the first of the hurdles they must
overcome. For many of them, maintaining a connection with the customer through delivery
touch points is important for cross-selling and up-selling®. Shippers will need to figure out how
to her, while using shared resources, maintain. In some segments that are subject to stricter
regulation (food or chemical industries), the possibility of using shared transport is severely
limited. For both FTL and LTL °carriers, the use of shared platforms could mean faster
movement of shipments. Even in the case of freight transport, shared platforms already exist,
One example is a Texas company Dropoffwhich provides courier services. Dropoff It uses
independent contractors and its own vehicles to transport B2B and B2C shipments, even within
the same day. The sharing economy trend is therefore also making its way into freight
transport, but the dynamics are much slower and the potential seems smaller than for
passenger transport. By using elements of the sharing economy, transport performance should
be optimised and savings should be made on the part of companies (Deloitte, 2016).

9 Cross-selling = selling related goods; up-selling = selling goods in a higher version and/or upgrade or larger
guantities.
10 FTL (full truckload) = full load, the truck carries one load that completely discharges it. LTL (less than truckload)

partial load, the truck does not fully discharge one load, it can carry multiple partial loads

(https://www.timocom.cz/lexicon/dopravni-lexikon/).
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An often talked about and highly potential transport method is drone delivery, especially for
the last mile. The use of drones brings with it significant economic benefits. Given that drones
represent a de fac to short-haul air transport, specific in that it does not require expensive or
extensive infrastructure, it is not surprising that drones appear in the vast majority of traffic
forecasts. Drones can act as a disaggregating force, as their availability and range can create
an incentive for people or businesses to move away from dense and expensive urban centres
(OECD, 2021). By improving the efficiency of supply chains and offering a new way of transport,
drones have the potential to bring a wide range of economic benefits. However, as with all
technologies, drones also create economic risks that need to be considered and mitigated to
enable their successful development. Consulting firm Roland Berger (in OECD, 2021) identifies
four different use cases for cargo drones, depending on the payload of the drone and the
degree of autonomy. In all applications, the goal is to automate the transportation of goods to
provide a faster, more flexible and cheaper service compared to traditional means of
transport:

O aautomation of intralogistics (in factories and warehouses);

o Deliveries of medical supplies (often to remote locations);

o dfirst and last mile parcel delivery (often in and around urban areas): ¢and often
this part of the freight chain is the most expensive and least efficient part of the
delivery chain, requiring significant manpower, vehicle numbers and time
(especially where poor traffic, bad roads or geography prevent existing delivery
methods). Drons can also be combined with other new technologies such as
driverless vehicles. Driverless vehicles loaded with parcels could dispatch multiple
delivery drones as they approach the most efficient point from which to complete
their deliveries. Such a vehicle would serve as a base station for the drones,
providing charging and payload exchange as needed (PwC, 2018 in OECD, 2021);

o Air freight (for longer distance applications): cargo drones could allow goods to be
transported more flexibly than freight or trainsets; they could also provide an
efficient means of balancing stock in different warehouses. For example, an
American start-up Elroy Air is developing a drone that can carry up to 25 kg at a
maximum range of 500 km (Elroy Air, 2020 in OECD, 2021), The company Yates
Electrospace Corp. (YEC), based in the US, has announced a new broadband cargo
delivery drone with a payload of 567 kg (AirCargoNews, 2020 in OECD, 2021),
Natilus, a start-up in California, is developing a 60-meter drone with a capacity of
100 tons (Jordan, 2019 as per OECD, 2021), In May 2020, the company Sabrewing
Aircraft Company introduced a drone with a payload of more than 2,000 kg (when
taking off and landing from a runway) and a range of almost 2,000 km (Harry, 2020;
Hsu, 2020 in OECD, 2021).
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Fig. 29:

Source:
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Changes in customer and business preferences towards smart and sustainable solutions.
Behind many of the innovations and modern current trends are the demands of a growing
number of customers who prefer smart and sustainable transport solutions. Today, there is a
strong focus on environmentally friendly solutions in transport, which is particularly true for
intermodal freight transport. Today, there is a growing market for smart and sustainable
solutions as well as companies that focus exclusively on environmentally friendly intermodal
freight transport. The trend towards sustainability is very evident in the EU. As far as standard
road services are concerned, these will always be needed; however, it can be expected that in
the future, larger volumes will be transported more by intermodal freight transport, which is
likely to be more prevalent in sectors other than the currently dominant automotive and FMCG
industries (Halonen, 2016).

3.2.4 Other trends with no single-point impact on transport volumes or patterns

Robotics will be the basis for urban freight transport solutions. Autonomous vehicles will
primarily be used for door-to-door delivery, either completely autonomous or accompanying
the delivery driver. Unattended delivery by robots and drones, unattended parcel pick-up and
delivery stations in offices, shops and public transport stations will find their place.
Downstream, robotics will impact the processes of packaging, picking and sorting goods from
e-commerce, downstream transportation and containerisation in the supply chain. The trend
towards robotics will be amplified by the growing shortage of drivers and changing labour
market conditions and will gradually become standard.

Electrification will first affect small vehicles (bicycles, scooters, courier cars), which are already
partially electrified. Extension to trucks requires technological advances in battery production
and a significant increase in battery capacity.

Currently, the transport fleet is ageing - on the one hand, this is a risk for the development
and safety of transport, requiring significant capital expenditure for renewal in the near future,
while at the same time the need for renewal represents an opportunity for rapid technological
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renewal and significant modernisation of the transport fleet and the introduction of the latest
technologies that will allow for wider introduction of robotics and optimisation (SCM, 2018).
The situation that hauliers currently have to deal with is the shortage and ageing of drivers.
As many as a quarter of the Czech Republic's truck drivers are over 50 years old, while only 15
per cent of those under 30 were young, according to statistics from the Association of Hauliers
CESMAD Bohemia in 2021 (Zelena vina, 2012). This problem is not specific to the Czech
Republic; according to an analysis by the research company Transport Intelligence at the end
of last year, there is a lack of European Union in the last year. The situation is worst in the UK.
Companies there would be able to employ 55,000 drivers overnight. IN THE CZECH REPUBLICR
hauliers lacked around 15,000 drivers at the beginning of 2019 and the crisis is deepening year
by year (Vachal, 2019). The covid pandemic and changing consumer behaviour can be
expected to exacerbate the problem.
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SWOT ANALYSIS

4.1 PASSENGER TRANSPORT - SWOT ANALYSIS

S - Strengths

W - Weaknesses

flexibility and individualisation of the
transport market

different passenger preferences -
everyone uses their favourite mode of
transport

different modes of transport are often
used for different purposes

railways - environmental friendliness,
safety, reliability, no traffic congestion
the Czech Republic has a higher share
of public transport in modal split
compared to other European countries
the economic and transport importance
of the Brno metropolitan area as the
central part of the South Moravian
Region within the Czech Republic is still
noticeable and noticeable also in
interregional transport;

this importance is manifested by the
growth of the Brno metropolitan area
within the South Moravian Region,
which has positive impacts on transport
accessibility and serviceability in public
transport and negative impacts in IAD
(congestion - see weaknesses)

high accessibility of public transport
throughout the whole territory of the
South Moravian Region, increased
temporal accessibility of public
transport, both on working days and
free days (weekends, holidays)

daily mobility behaviour is largely
dependent on private transport
provided by private car

the increasing importance of comfort
and speed for passengers is not
accompanied by a sufficiently rapid
change in the public transport offer

the similar emphasis of demand on
door-to-door solutions is not
accompanied by a portfolio combining
public transport with micromobility
solutions

the growing importance of
metropolitan areas increases the
mobility requirements to these centres,
this causes traffic congestion

railways - high infrastructure costs
fossil fuel dependent modes of
transport (passenger cars, air transport)
have a strong position in the transport
market

high environmental impacts of the
current transport system layout
unintended but significant
consequences of the current transport
system (social impacts, spatial
arrangement of cities and the
settlement system, ...)

the peripheral areas of the region in the
Znojmo and Hodonin regions are on the
periphery of interest in terms of the
transport-metropolitan development of
Brno
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O - Opportunities

T - Threat

transport automation and a range of
alternative drives, telematics and
navigation

the potential for the development of
transport and mobility sharing systems
(in particular carsharing and carpooling,
also sharing of other modes of
transport)

rail - high speed rail (HSR) and its
potential to reduce the use of car and
air travel for long distance journeys
home-office and online retail - overall
reduction in mobility of the population,
potential for transition to virtual
mobility

traffic regulation - the potential to
modify traffic and mobility behaviour so
that it produces fewer negative impacts
of various kinds (environmental, social
and other impacts)

new technologies - hyperloop, maglev,
suborbital flights and others
micro-mobility solutions and on-
demand mobility-as-a-service

HSR as a tool to improve transport
accessibility of the Brno metropolitan
region and through it the whole SMR
territory - potential for growth of
residential and economic attractiveness
within the (Central) European region

reluctance of residents to change their
habitual transport and mobility
behaviour

insufficient development of the
necessary transport technologies,
complications with their
implementation, their lack of
acceptance by users

regulation of the transport market and
mobility behaviour - negative public
acceptance, unintended consequences
pandemic experience - concerns about
the use of public transport

significant and irreversible
environmental, climate and other
negative impacts if the transport
market continues to operate as it is
currently designed

the significantly growing transport
market between Brno and Prague can
be seen as a certain threat in the future
also in relation to the planned
development of the HSR, as Prague
clearly is and will be a metropolis of
higher importance and may mean an
outflow of highly qualified workers and
services in relation to Brno, who will
limit Brno to their residential location
in a similar way as Prague, other
(Central) European metropolises may
threaten the settlement and regional
importance of Brno through HSR (risk of
sucking out Brno and South Moravian
resources from Vienna, Munich, Berlin,
Frankfurt and other cities well
connected to HSR networks)
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4.2 FREIGHT TRANSPORT - SWOT ANALYSIS

S - Strengths

W - Weaknesses

the position of the South Moravian
Region is strengthened by the location
of Brno at the crossroads of Prague -
Vienna - Bratislava - (Ostrava) and the
crossroads of two TENT-T corridors
the existence of the airport with a
connection to the railway siding and in
close proximity to the D1 motorway
enables Brno to use air transport or
combined transport

marginal capacity of the backbone
network around Brno, easy collapse in
case of accident/repair.

insufficient capacity of the Svitavy route

unfinished motorway to Vienna

O - Opportunities

T - Threat

modern technologies represent an
opportunity for the development of
efficient, sustainable and clean freight
transport

Brno's location and existing facilities are
a promising starting point for
development, intermodal and
combinedé transporta

due to its location, the South Moravian
Region has the potential for further
development of logistics parks

may threaten the position of the South
Moravian Region stion of Bratislava and
Vienna

Brno airport is not yet in the focus of
attention of cargo carriers and
competition from neighbouring airports
in the Czech Republic and abroad its
role may be further reduced

rising land prices may be a limitation for
the development of logistics parks as
well as for the upgrading and
construction of new infrastructurey
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5.

VISION OF THE FUTURE DEVELOPMENT OF PASSENGER AND FREIGHT

TRANSPORT

5.1 REVOLUTIONARY AND  EVOLUTIONARY DEVELOPMENTS IN  TRANSPORT,
EXTRAPOLATIONS AND FUTURE SCENARIOS

According to Rodrigue (2020), developments in transport are a combination of:

e Revolutionary changes - in this case, the advent of a completely new transport technology that
will fundamentally change the functioning of the transport market. Examples of such changes
in transport arrangements include the advent of the steam railway during the first half of the
19th century or the introduction and widespread adoption of the passenger car during the
20th century.

e Evolutionary development - in this case, there is a gradual improvement of existing transport
technologies, and thus, for example, an increase in their productivity or their transport
capacity, an increase in speed, a decrease in their price, etc. Examples of such transformations
include the gradual changes in the functioning of the rail transport system from its inception
to the present day (e.g. replacement of steam propulsion by diesel and electric propulsion,
introduction of high-speed rail, deregulation of the market and many others), or partial
modifications in the functioning of the individual car transport system (new and cheaper
vehicles, construction of motorways and other hierarchically superior road routes, electric
cars, etc.).

Figure 30: Evolution of travel speeds in transport - the result of a combination of revolutionary
and evolutionary changes
4
100er Jet Plane
] Rroad
Rail
750 |- .
B Maritime
|:| Air
500 |-
TGV
Propeller Plane
250 |-
Automobile
100 |-
50 I Stage Coach s
e 177" /
Clipper Shipm= Containership
1 1 1 | ]
1800 1850 1900 1950 2005

Source: Rodrigue et al. (2004)

As a result, estimating the future evolution of transport is a very complicated matter (Rodrigue, 2020):
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e extrapolation of trends already known from past developments is possible only for short-term
forecasts, up to about 5 years;

e in longer time horizons of up to 10 or 15 years, scenarios of development are necessary, the
detail and, of course, reliability of which is necessarily lower compared to trend extrapolations.
As the time horizon of the outlook is extended, the level of uncertainty of the forecast logically
increases, since in such a case significant and unexpected breaks may occur that cannot be
anticipated in advance (possible emergence of new transport technologies, significant changes
in economic and social conditions, etc.);

e Inthe case of a very long time horizon, uncertainty therefore greatly outweighs predictability,
and the outlook can thus take on an almost speculative character.

Estimating the future development of transport is a very complicated matter, not least because it is
not only a consequence of technological developments relating to the transport systems themselves,
but also a consequence of developments in other non-traffic factors. These factors act both
independently and in complementarity. In particular, the most important factors that have a strong
potential to modify future transport and mobility developments include (Rodrigue, 2020, see also
Figure 31):

e Political aspects - public interventions introducing various forms of regulation or deregulation
of the transport market, changes in taxes and other charges linked to individual modes of
transport; transport requirements resulting from security measures (e.g. airport or bus
controls in South America in the wake of terrorism, etc., Zahraei et al., 2019);

e demographic dynamics and changes in the population structure - population growth or
stagnation associated with changes in the population structure both by age (ageing of the
population) and by a number of other socio-economic characteristics affects both the overall
demand for transport and mobility and, where appropriate, preferences for certain transport
modes and mobility patterns;

e energy and environmental aspects - the availability of energy resources, the use of
conventional and alternative fuels (decarbonisation, electromobility, etc.) and their
(undesirable) impacts on the environment and climate;

® economic aspects - issues of economic integration, internationalisation and globalisation of
the world economy and the shaping of e.g. related logistics and distribution solutions; issues
of the possibility of (in)separating economic growth and growth in transport demand,;

e financial aspects - questions of the amount of necessary and available financial resources

required both for the construction and maintenance of transport infrastructure and for
changing the way transport and mobility issues are organised and provided.
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Figure 31: Drivers of change in transport
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Given that the risks of the long time horizon discussed above and the complexity of the issue are fully
understood by the authors of this study, their outlook of the expected transport development until
2050, including implications for the territory of the South Moravian Region, will be a specification of
several scenarios.
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5.2 RESEARCH ON TRANSPORT SCENARIOS BY POLITICAL ACTORS AND EXPERTS

The basic document that set out a certain basic scenario for the development of the transport sector
in the European Union is the 2011 White Paper entitled Roadmap to a Single European Transport Area
- Creating a competitive and resource-efficient transport system. This document set out the basic
contours of the development of transport in the EU, including a move away from oil, the reduction of
greenhouse gas emissions, including the development of new fuel systems, and the opening up of the
European transport market, which is of course significantly helped by the integration of national
systems through common and compatible transport infrastructure, including the removal of formal
barriers to the promotion of transport within the EU. In particular, the completion of the European
TEN-T infrastructure and the promotion and introduction of multimodal transport solutions and
multimodal terminal systems are key. Other important aspects are the promotion of automation
through the introduction of the European navigation system Galileo, the improvement of transport
safety and the introduction of the polluter pays principle, which may have a significant impact on air
or road transport in some of the scenarios described below.

In the area of the Czech Republic, it is also necessary to mention the basic strategic framework of
transport development, which is of course the Transport Policy of the Czech Republic 2021-2027, with
a view to 2050. The main objective of the Transport Policy is a relatively general statement on creating
conditions for the development of a quality transport system based on the use of technical-economic-
technological characteristics of individual modes of transport, on the principles of competition with
regard to its economic and social impacts and its effects on the environment and public health.
However, this objective has a number of downstream strands that transport policy should address:
customer access (taking account of users' needs), transport safety, financial resources for the
operation and construction of transport systems, closely related transport infrastructure, support for
modern technologies (including space), and the consideration of environmental and social issues in
the planning of transport systems. Transport policy is closely linked to other strategic documents. The
area of infrastructure is mainly addressed in the Transport Sector Strategies of the Czech Republic, in
their 2nd phase (2013) updated as of 2017. In order to support alternative micro-mobility solutions,
the follow-up strategy is the National Strategy for the Development of Cycling Transport in the Czech
Republic 2013-2020, which is closely related to transport in urban and suburban areas. Public transport
as such is then addressed in the White Paper - Concept of Public Transport 2015-2020 with a view to
2030. The process of development of modern technologies, digitalisation and automation is the
subject of the Action Plan for the Development of Intelligent Transport Systems (ITS) in the Czech
Republic until 2020 (with a view to 2050). The last follow-up strategic document is also the Air
Transport Concept for the period 2016-2020 for the Czech Republic.

In the study presented by Neef et al. (2020), a rather extensive survey was carried out to identify
possible scenarios for transport and mobility development according to the different population
groups interviewed. On the basis of this investigation, the significance of the representation of two
types of scenarios, namely likely and preferred, was formulated. These scenarios are as follows:

e The infra-economic r/evolution - assumes a prosperous economy, strong growth in mobility

and freight transport and a significant expansion of infrastructure. Comprises 5.2% of all
probable and 4.2% of all preferred estimates;
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techno-pessimistic r/evolution - the scenario highlights the difficulty of changing mobility
behaviour, namely that although technology has changed society in recent centuries, it has
not been able to reduce mobility. In the past, technology created more rather than less traffic:
why should this change now (Neef, Verweij, Busscher, Arts, 2020, 7)? The scenario is based on
16.4% of all plausible and 8.8% of preferred estimates;

r/evolution of security - quality of life is the central theme of this scenario, which is based on
8.3% of all likely and 10.4% of all preferred responses. Here the authors stress that the most
important thing is to spend quality time with friends, family or oneself. It is not a given that
people want to work 4-5 days a week, an extended home office is a given.

Technological r/evolution - scenario represents 11.9% of all probable and 11.2% of all
preferred estimates. Technological innovations are assumed in all types of transport
infrastructure including, for example, intelligent management of transport components
(sections and assets), predictive maintenance, automated operations, intelligent transport,
new (e.g. hydrogen fuels) and the use of 3D printing;

The doomed ship scenario - this scenario is characterised by an attempt to make society more
sustainable, but climate targets are still not met in this scenario due to a number of
environmental, social and political challenges. The climate is a socio-political issue which in
itself hinders the achievement of climate goals due to the emergence of anti-movements. It
represents 13.3% of all probable and 9.1% of all preferred estimates;

hyperloop revolution - the scenario contains 4.4% of all plausible and 6.0% of all preferred
estimates. This scenario can be considered a special case of technological revolution, but here
it is really a case representing not evolutionary but revolutionary changes;

Green Revolution - in this last scenario, the authors envision the development of a world as
environmentally friendly as possible, where fossil fuel consumption and co> emissions are
reduced as much as possible. It represents 5.2% of all probable and 9.6% of all preferred
estimates.

For the vision of transport in the South Moravian Region, the role of its regional centre, i.e. Brno, is of
course crucial; it can gradually become a regular regional centre of Central Europe or, on the contrary,
grow in importance and gradually become a full-fledged Central European metropolis. It is therefore
inspiring to give an example of a prediction of the development of a metropolitan scenario. As an
example of metropolitan area development, the vision for Singapore in 2040 is presented here, which
takes the following forms according to Zahraei et al. (2019):

A shared world - this scenario represents a radical shift towards a shared lifestyle. Shared
mobility is an innovative transport strategy that allows users to gain short-term access to
transport without having to own a means of transport. In a shared world, people embrace
community living and a lifestyle of shared resources and means with two key aspects: shared
mobility and self-sufficient-zones providing a portfolio of needed services on-site;
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e Virtual world - the virtual world scenario depicts a future in which virtual reality technology is
key to everyday life. In this scenario, Artificial Intelligence (Al) and Internet of Things (loT)
technologies become ubiquitous technologies and change many societal norms. The concept
of self-realization is also a significant change. As people have access to a large amount of online
information without having to rely on others, they will develop a sense of strong individualism.

The experience with past visions that dealt with predictions for an essentially present state several
decades in advance is also instructive. Such an experience is represented, for example, by the 1992
scenarios of Masser et al. (1992):

e Growth scenario - the first scenario shows the most likely development of transport and
communications in Europe if all sectoral policies have economic growth as their main
objective. It is also likely to be a scenario of high-tech development and a market economy
with as little government intervention as possible;

e Equity scenario - the second scenario shows the impact of policies that primarily seek to reduce
inequalities in society, both in terms of social and spatial disparities. Where these policies
conflict with economic growth, consideration of equity and fairness is a priority;

e Environmental scenario - the third scenario emphasises quality of life and environmental
aspects. There will be restraint in the use of technology and regulation of economic activity. In
particular, where economic activities conflict with environmental objectives, lower levels of
economic growth will be accepted.

The above scenarios from the 1990s are clearly a product of their time, as they correspond to different
paradigms of economic policy, namely liberal, social democratic and environmental concepts, but
consider these concepts to be completely divergent in terms of objectives and methods. However, it
is now necessary to revise this view, as many environmentally or socially oriented social innovations
are ultimately seen as primarily a significant opportunity for business. Whether through the well-
known rebound effect in environmental innovations (which ultimately means that the demand for the
environmentally innovative product increases to such an extent that its overall environmental impact
is higher than that of the original product before the innovation was introduced) or precisely through
shared services such as Airbnb or Uber, reflecting certain social ideas at their birth but developing into
standard business.

In relation to the various development scenarios, it is perhaps appropriate to mention some facts that
remain stable in the long term despite changes in technology, preferences, and regulatory frameworks.
Schafer and Victor (2000) cite time spent in transport for each individual as a key stable element in
mobility predictions. This individual daily transport time is called travel time budget and according to
the authors it is stable despite time and space (which they declare based on the results of studies from
four decades of the 20th century, Figure 32). According to their estimates, this travel time budget is
around 1.1 hours per day. Although there are some variations in this travel time, e.g. in the case of
reduced mobility of the elderly (i.e. according to selected socio-economic characteristics) or according
to local differences (commuting through traffic jams, etc.), according to the authors this travel time
oscillates around the above value. However, what changes over time, according to the authors, is
primarily the income and wealth of society, and as wealth increases, so do the demands on transport
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speed, which is reflected in increasing transport distance and therefore increasing transport
performance.

Fig. 32: Travel time budget - overview of the results of the research carried out
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5.3 VISION OF THE FUTURE DEVELOPMENT OF PASSENGER AND FREIGHT TRANSPORT IN
THE CZECH REPUBLIC AND THE SOUTH MORAVIAN REGION UNTIL 2050

5.3.1Key groups of factors, axes of determination

From the above discussion and also a brief presentation of the basic principles or ideas from existing
scenarios conceived by other institutions/authors, it is clear that the future development of transport
will be influenced by a number of sub-factors and facts, which will also strongly influence each other.
In an attempt to simplify a complex and complicated situation, we consider the following groups of
factors, or rather the axes of determination, to be crucial:

e the degree of regulation/deregulation of the transport system;

e the scope of technological innovation;

e awide range of other issues with the potential to modify ongoing developments in a different

direction.

The degree of regulation/deregulation of the transport system reflects the current tendencies to
influence/modify the future development of transport in a desirable direction by public authorities of
different levels, from the municipal level, through the regional and national level to the
supranational/international level (e.g. EU initiatives) or even global level (global climate agreements,
etc.). The regulation of transport systems can of course be motivated by different objectives, but
among the most resonant in contemporary society is the regulation of transport supply or even
demand in order to reduce their negative environmental and social impacts. Thus, in line with this
general formulation, there are both efforts to decarbonise contemporary transport, efforts leading to
increased equity and equality in access to transport and transport infrastructure (Schwanen, 2016;
Sutton, 2015), as well as activities aimed at ensuring that transport no longer functions per se within
society, but more as part of a broader stream of activities supporting other policies aimed in different
directions (Lyons and Loo, 2008).

The scale of technological innovation will clearly influence the future development of transport, with
both the continuation of existing trends discussed in the relevant chapters of this report (e.g. on-
demand mobility services, autonomous vehicles, electro-mobility, maglev, suborbital flights, etc.) and
- given the length of the outlook up to 2050 - the emergence of some new, as yet unknown
technologies highly likely. IT solutions and technologies for remote control of vehicles and entire traffic
flows (telematics, navigation, etc.) will also develop and be implemented even more in transport,
which may contribute to reducing some of the current negative phenomena linked to transport (e.g.
congestion). Intensive development can also be expected in the field of virtual mobility, where the
primary issue is the acceptance of these solutions by their future (potential) users. Technological
development thus introduces a high degree of uncertainty into the outlook for future transport
developments, since speculating today on the technologies commonly used in 30 years' time is
difficult, if not impossible (cf. also the previous discussion on visions published several decades ago).

Other issues with the potential to modify the ongoing transport development in a different or
alternative direction represent a broad and internally very differentiated group, which includes both
the factors and aspects discussed earlier in this chapter (demographic dynamics and changes in the
population structure, energy and environmental aspects, economic aspects, financial aspects) and
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other facts not yet mentioned. The impact of these factors can range from local to global and can
modify transport development more or less significantly.

On the basis of the combined effect of the listed groups of factors, or the determination axes, we
identify the following scenarios of future transport development in the following text:

e the business-as-usual scenario represents a continuation of the existing trends in the
development of the transport market, which is not significantly modified by regulatory
interventions, nor will it be affected by the advent of major technological innovations in the
future;

e The futuristic transport system development scenario is primarily based on the assumption of
successful implementation of major technological innovations that will fundamentally
transform existing transport, even without the need for strict and complex regulatory
interventions by the public sphere;

e the scenario of transport market regulation assumes a massive impact on the transport system
in the coming decades due to the introduction of regulations of various nature, in which, given
the territorial anchorage of this study, a large influence is attributed mainly to regulations
planned in the European Union area (implementation of the current Strategy for Sustainable
and Intelligent Mobility - Directing European Transport into the Future and other partial
strategic and conceptual documents), The Czech Republic (especially the recently approved
Transport Policy of the Czech Republic for the period 2021-2027 with a view to 2050) and also
the City of Brno (especially the comprehensive Mobility Plan of the City of Brno). In this
scenario, a number of major transport innovations are expected to be implemented, which are
often a necessary condition for the successful implementation of the planned regulations;

e thescenario of realistic development of the transport system represents the intersection of the
key tendencies presented in all previous scenarios; in other words, the scenario takes into
account the supporting trends, the projection of which would mean that even through
relatively minor partial changes, significant modifications of the transport market organisation
can be achieved.

In addition to the above scenarios, some other issues with the potential to modify the ongoing traffic
development in a different direction will be briefly described below. In our opinion, these do not have
the potential to influence the overall layout of the transport system, so they do not constitute a
separate scenario in the concept of this study, which would correspond in its complex nature to the
four defined above, but they are nevertheless facts that should not be omitted here in the interests of
a fair outlook for future transport development.
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5.3.2 Business-as-usual scenario

The basic characteristic of this scenario is based on the assumption that current trends in the transport
market will continue. These will not be significantly modified either by regulatory interventions or by
the advent of major technological innovations. The broader social and economic context in which
passenger and freight transport operates will also not undergo major changes, so that the drivers of
transport performance growth operating today (e.g. residential and commercial suburbanisation, the
spatial structure of the economy influenced by globalisation processes, etc.) will continue to operate
in the future. The business-as-usual scenario is thus essentially a kind of reference framework for
where the development of the transport system would go and what it would lead to if no major social,
economic, political or technological changes were to occur in the next period.

In a business-as-usual scenario, we therefore expect that uninterrupted growth in mobility will
continue in the coming decades of the first half of the 21st century and therefore demand for
passenger and freight transport will continue to rise. This demand will continue to be met by the modes
of transport that are already strongly represented in the transport market today, with the fastest
growth in passenger transport by road and air, and in freight transport by truck and sea. The key role
of these transport modes will of course be complemented, as today, by other modes with relative
comparative advantages within specific transport segments, but their share of modal split/share of
transport work will not increase significantly. Mobility needs in the passenger transport segment will
thus be partly met by the performance of various forms of public transport (public transport and also
bus and rail transport) as well as by non-motorised modes (bicycle, walking); a similar situation will
prevail in the freight transport segment (partial role of rail, inland waterway, air and pipeline
transport). The role of new modes of freight transport (drones, autonomous vehicles, etc.) will be
marginal and development will be slow, as it will face technological, regulatory and social barriers.
There will thus be no major restructuring of the transport market - over time, of course, we foresee a
deepening of the trends already underway, but these will not lead to major modifications of the
transport and mobility system as a whole. In line with the thesis presented, we foresee partial changes
in the following areas, for example: a slight shift away from car ownership towards car sharing (a
greater spread of carsharing and carpooling, especially in urban areas), the development of
autonomous vehicle technology, a partial transformation of vehicle propulsion technologies (a greater
spread of electric and hybrid vehicles, especially in the segment of shorter, repeated commuting
journeys), a greater spread of telematics and traffic flow management and coordination systems, a
continuation of the process of the second intermodal revolution, and so on. The demand for the
availability of a flexible and private form of mobility embodied by the current form of car transport,
which is quite significant for the current transport market, will not be replaced by any other transport
solution in the coming decades. The current approach, based largely on a liberal and deregulated
attitude towards the transport sector, coupled with efforts to add the necessary additional
infrastructure and capacity, will thus continue to be the primary solution applied by the public sector
to transport. Partial regulation of the transport sector will of course continue to take place, the
tradition of transport policies will not be broken, but the impact of these documents on actual changes
in transport behaviour will remain limited.

As a result, the scenario envisages a deepening of the problematic consequences already attributed to

transport today. In addition to the worsening problems associated with intensive traffic on the roads
(congestion, parking, noise, accidents, etc.), the negative environmental and social impacts of traffic
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must also be highlighted. Traffic will thus continue to exacerbate existing social and gender inequalities
in terms of limited access to employment, shopping, social and other opportunities for differently
disadvantaged people.

If the development of the transport market in the period up to 2050 follows the business-as-usual
scenario, we assume the following for the South Moravian Region and Brno:

e Congestion of local road infrastructure by intensive passenger and freight traffic. This will put
pressure on the construction of other hierarchically superior roads, both in the area of the
Brno metropolitan region (completion of the large urban ring road and also the construction
of other tangents and outer ring roads allowing to avoid increasingly congested roads in
centrally located parts of the metropolis), as well as in the remaining area of the South
Moravian Region (completion of the network of motorway links in the direction of all existing
major traffic routes).

e Only the slow progress in building the infrastructure needed to develop transport alternatives
in passenger and freight transport (e.g. high-speed rail for longer distance transport or the
North-South rail diameter as the backbone of urban and suburban transport in the
metropolitan region. At the same time, the construction of HSR would allow the existing
infrastructure to be freed up for rail freight).

e The metropolitan region of Brno will continue to be increasingly burdened by deliveries from
delivery companies, and competition from couriers on bicycles, scooters and electric scooters
will remain low after the initial boom, mainly due to the lack of extensive and safe
infrastructure for this type of service (cycle paths, dedicated road lanes). Robodelivery will
prove to be a capital-intensive and relatively low-use technology, applicable only in the centres
of large cities.

e The technology of development of alternative drives for cars and trucks will go forward only
very slowly and will not allow significant regulation of the entry of conventional cars and vans
into the central areas of Brno and other larger cities in the South Moravian Region.

® The position of Brno and its metropolitan region, both within the settlement system of the
Czech Republic and the wider settlement system of (Central) Europe, will not change
significantly. Of course, Brno will remain a strong interregional centre, but its importance will
not increase in a globalised economy.

e In the period under review, the importance of Brno-Turany Airport will increase slightly in line
with the continuing process of spatial decentralisation of air transport supply. In addition to a
larger number of low-cost airlines, the airport will be integrated into the network of several
traditional network airlines through connecting routes. The accessibility of Brno by this mode
of transport will thus be slightly improved - the role of air transport will still be significant due
to the unfinished construction of the high-speed railway lines.

e The migration of people to suburban communities adjacent to the core city of Brno will
continue, resulting in its spatial growth associated with declining population density in the
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metropolitan region. Commuting will increase the pressure on the existing and slowly being
completed infrastructure, both for individual car and public transport. The gradually
developing homeoffice and digitalisation of services will be a partial counter-pressure.
Suburbanisation coupled with some home office development will increase the need for local
freight transport by NA-N1 vehicles, especially in the context of the gradual growth of e-
commerce and home-delivery.

The negative impacts of transport (congestion, noise, environmental and wider social
consequences) will be intensively manifested both in Brno and in the territory of the South
Moravian Region. The consequence will be a deterioration in the quality of life, especially in
localities immediately adjacent to major traffic routes and in congestion-prone areas.
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5.3.3  Futuristic transport system development scenario

The basic features of this scenario are primarily based on the assumption of the successful introduction
of major technological innovations that will fundamentally transform existing transport, even without
the need for heavy regulatory intervention from the public sphere. This scenario reflects the
technological trends discussed in detail in the relevant passages of this study. While the more
pessimistic business-as-usual scenario is based on an evolutionary approach to transport development,
this scenario, on the other hand, represents an optimistic forecast that corresponds more to a
revolutionary development.

In this scenario, we assume that relatively fundamental changes in mobility behaviour will be
determined not only by technology but also by broader societal changes and the demographic and
generational changes currently underway. For Generations Y (millennials) and Z (children of the new
millennium), whose members have already been born, raised and grown up in natural harmony with
virtual and globalised environments, In fact, compared to their parents' older generations, a
modification of value systems will be characteristic, which will also significantly affect transport and
mobility behaviour (less pressure to own mobility devices, more emphasis on environmental values,
the habit of using information and communication technologies routinely and fully, even as a
substitute for physical mobility). Moreover, the relationship to virtual technologies will naturally be
reinforced by the current pandemic experience among other social classes and demographic cohorts,
so that in the coming decades we can expect a decline in the need for face-to-face contact to deal with
everyday life issues, including work and school responsibilities, and probably also a certain decline in
routine, regular physical mobility driven by these needs (decline in the importance of the traditional
form of commuting).

The construction of high-speed rail is clearly one of the key transport-technological innovations that
will be fully implemented in the Czech Republic and Central Europe by 2050. This will lead to the
development of theBrno will be connected by direct routes with Prague, Ostrava and Vienna and, via
these cities, with other (Central) European high-speed lines leading to other destinations (Katowice,
Warsaw, Dresden, Berlin, Munich, Frankfurt, etc.). In an optimistic scenario, we expect at least some
of these lines to be in operation sometime in the 2030s. Due to the relatively small size of the South
Moravian Region, it can be assumed that the high-speed railway will only fully serve the city of Brno
and possibly also the terminal in Breclav, due to its location at the crossroads of lines heading from
here to both Vienna and Bratislava. In particular, the regional city of Brno will thus be fully integrated
into the Central European and pan-European high-speed train network. In the discussed time horizon
up to 2050, it is also possible to consider the possibility that new railway infrastructure constructions
could, in addition to conventional high-speed rail, also use magnetic levitation technology (maglev) or
lines in vacuum tubes (hyperloop).

In addition to the high-speed rail transport system, the South Moravian Region will also see further
development of related public urban and regional transport systems, which will enable the distribution
of the positive effects of the improved transport location of Brno to other areas of the metropolitan
region and the entire South Moravian Region. However, in addition to conventional public transport,
based, among other things, on the completed regional spine formed by the North-South rail diameter,
other modes of transport will also be used in this system. Carsharing and carpooling will have a
significant presence on the transport market. The development of these transport concepts will be
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stimulated both by restrictions on the private form of individual motoring (e.g. complete coverage of
Brno and other towns in the South Moravian Region with parking zones) and by the change in the value
system of the incoming generation discussed above, which will consider the use of shared means of
transport as a standard way of saturating mobility needs. However, the concept of sharing will not be
limited to cars, but will also use other technologically rapidly developing transport alternatives related
primarily to electromobility and micromobility - i.e. means of transport such as electric bicycles,
electric scooters or electric pedestrians.

The future shape of transport will also be significantly influenced by technological developments in the
form of automation. Autonomous vehicles, both in the form of private cars and public transport, will
be widely used in the transport market over the next decades. This change will lead to the development
of a new type of transport service - mobility-as-a-service passenger transport. This way of providing
transport to the public will be strongly supported by the public sector, which sees the potential to
complement and transform conventional public transport. The expansion of these so-called smart
solutions will, among other things, make the public transport capacity on offer more responsive to the
fluctuating demand for public transport, both within the day and the week, as well as other types of
time periods. Automated means of transport and new online or virtual tools will enable the inhabitants
of Brno and the South Moravian Region to have fast and convenient door-to-door transport to work
and school, as well as for other everyday needs. Providing mobility needs in the above described
shared way, or through mobility-as-a-service services, will lead to a reduction in the intensity of
individual car transport.

The entire transport system will also be efficiently and effectively coordinated and managed by
advanced IT solutions that will enable the management of both individual vehicles and entire traffic
flows through the application of telematics and navigation tools. As a result, congestion will gradually
become an unknown phenomenon in the transport system. Automation will also be fully implemented
in rail traffic management, with the introduction of ECTS and more advanced automatic train control
systems. These changes will have a positive impact on line capacity and also on rail safety.

Most transport vehicles in 2050 will be powered by fuels other than those based on fossil fuels. Major
advances in the development of electro-mobility, fuel cells and some other forms of propulsion will
lead to the overall decarbonisation of transport.

The shape of the transport market in the coming decades of the 21st century will also be strongly
influenced by the spread and mass acceptance of forms of virtual mobility. Developments in
technology will enable the increased use of home-office and home-schooling, leading to a reduction in
the number of regularly repeated routine journeys such as commuting to work or school.

In addition to the facts discussed above, there will be the development of a new mode of individual
mobility within the region through air/flying-taxi or individual or shared air transport adapted to urban
or regional conditions through eVTOL vehicles, etc. However, this mode of personal transport will
continue to be aimed only at the smaller and more affluent section of society for whom it will be
affordable. In the context of the newly introduced technological possibilities and new means of
transport within the air transport mode, it can be mentioned that the use of suborbital flights for long-
distance passenger transport over very long distances can also be expected to develop. In 2050,
however, this mode of transport will still be limited to higher-order cities capable of generating
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sufficient demand; in Central Europe, this is likely to be limited to Berlin, Munich and Frankfurt, and
perhaps, with a higher degree of optimism, to Vienna.

The current form of B2C (business-to-customer) freight transport will completely disappear from the
city. The position of parcel services, couriers and other delivery services will largely be replaced by
autonomous delivery methods. Drones, delivery robots and autonomous (private) cars, or
autonomous mobile and fixed delivery boxes will have their irreplaceable place. A significant part of
the delivery will be moved from roads to pavements and into the air. This transformation will require
a noticeable modification of existing ground infrastructure - dedicated lanes for different types of
transport (robots, small delivery vehicles with lower operating speeds, etc.). This will leave only B2B
(business-to-business) freight transport and transport to local micro-hubs within the city. The more
freight traffic within the wider city centre declines, the more pressure will be placed on peripherally
located logistics centres to serve as a source of delivery not only within the city but also to much of the
rest of the county. This trend may be countered by a general trend towards reduced consumption, the
increasing popularity of local products and a growing awareness of the need for sustainable behaviour.
However, with the development of green sources of electricity, modern modes of transport will be
environmentally friendly and thus their use will not be burdened by either environmental concerns or
potential regulation. In this scenario, we therefore expect to see an increase in the importance of
backbone traction and a reduction in road congestion within urban freight transport.

In this scenario it is necessary to consider two different options for the development of Brno as a
regional centre:

e The first one is an optimistic variant, which assumes the gradual development of Brno as an
important Central European metropolis, which will be an attractive urban area with a growing
population, a higher representation of progressive tertiary and a growing economy. The clear
improvement of Brno's transport accessibility on a pan-European scale, coupled with its better
connection to the European metropolitan core (the Blue Banana area) via high-speed rail, will
represent a significant impetus to its rise within global settlement hierarchies, for example in
the ranking of so-called world cities. However, Brno's rise may take place at the expense of the
surrounding or peripheral rural areas of the South Moravian Region, which will gradually
transform from traditional Moravian countryside into recreational natural areas. All of this will
contribute to placing significant demands on the development of urban transport itself,
especially in the central parts of the metropolitan area, including the construction and
operation of the North-South rail diameter, which will gradually be extended to include other
directions or arms. Conversely, regional transport from the more remote parts of the region
will tend to be in decline on weekdays, while there will be a significant increase in demand for
transport at weekends specifically for recreational opportunities. Thus, there will be increasing
temporal volatility in regional traffic with respect to weekday and non-weekday travel.
Conversely, on weekdays, home-office, home-schooling and other virtual services will
somewhat reduce peak-hour traffic and distribute transport demand more evenly throughout
the day, allowing for more efficient frequency and capacity planning on public transport. In
terms of freight transport, population growth and the development of new modes of transport
will create increasing pressure to upgrade transport infrastructure to serve not only growing
traffic volumes but also changing transport modes, with this pressure being greatest in an era
of natural infrastructure sharing by autonomous and traditional vehicles. The transitive period
will require dedicated lanes and the greatest possible separation of these modes. Personal
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mobility will further complicate the situation. With the development of freight transport via
drones, there will also be a need to build local heliports for drones, which naturally claim space
near existing and newly established logistics parks.

In the latter case, technological development will also take place, but Brno's relative position
within the (Central) European settlement system will not be positively affected. The overall
improvement of high-speed transport options will allow easier travel to major metropolises,
not only within the Czech Republic (i.e. to Prague), but also abroad (i.e. to Vienna or towards
German metropolises), which, together with the increasingly intensive use of home-office,
home-schooling or online retail and the development of virtual mobility, will lead to a
stagnation of Brno's regional importance. This will not keep up with the growth rate of the
surrounding more attractive metropolises, such as Prague or Vienna. As a result, the frequency
of long-distance travel for the purpose of irregular commuting to more attractive metropolises
with more attractive job offers will increase significantly, and the population, educational and
economic potential of Brno will actually be siphoned off in favour of the surrounding stronger
centres (pump-priming effect). The result will be both stagnation of the service sector and
(high-status) job opportunities in Brno. There will not be as much pressure on the
suburbanisation processes caused by the attractiveness of the metropolitan centre as in the
previous cases, as the inhabitants will, thanks to the above-mentioned development of
automated services in regional transport, rather demand housing in other parts of the region,
including the peripheral ones, which will allow them very good accessibility to recreational
natural locations and, in combination with virtualisation, the possibility to perform their work
in these sometimes more remote locations. For freight transport, the pessimistic scenario of
futuristic development means more or less the same development as in the case of the
optimistic scenario, only with a lower intensity, which will be due to lower population growth
in the area of Brno and consequently the South Moravian Region. The actual mode of transport
of goods and infrastructure needs will not be avoided in this scenario either.
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5.3.4 Transport market regulation scenario

This scenario corresponds with the above-mentioned documents summarising the principles of the
currently valid European, Czech and local transport policy (Strategy for Sustainable and Intelligent
Mobility - Directing European Transport into the Future, Transport Policy of the Czech Republic for the
period 2021-2027 with a view to 2050 and Mobility Plan of the City of Brno) and also corresponds with
the selected principles of the futuristic scenario. The basic starting point of the above-mentioned
European, Czech and local strategy is a shift from gradual evolutionary development and
implementation of environmental innovations in transport to a fundamental and at the same time
publicly regulated transformation of the entire transport system. In order to achieve such a
fundamental transformation of the transport and mobility sphere and also to implement it in a
controlled manner, milestones have been set in all these documents, which correspond to selected
innovations in transport. Based on these milestones, the transport market regulation scenario will
formulate the possible positions of the South Moravian Region and its metropolitan centre Brno in the
process of regulated transformation of the transport system.

The first transformational change will be the achievement of 30 million zero-emission vehicles in
operation on the roads in the European Union. To this end, it should be noted that zero-emission
means a vehicle that does not emit greenhouse gases (mainly co2) or other pollutants that reduce the
overall health of the population, such as nitrogen oxides, dust particles, heavy metals, benzo(a)pyrene
and possibly other potential pollutants, during operation (not during production or disposal). Only
electric or hydrogen powered vehicles are likely to meet these requirements in the automotive
transport sector. In this scenario, a real revolution in the composition of the car transport fleet can
therefore be expected in the coming decades. The scale of this projected change can be illustrated by
the hitherto de facto negligible transformation that has taken place over the past decade, namely
between 2012 and 2019. In this period, the number of electric cars in the EU rose from 100 000 to just
under 600 000, and by the end of this period there were only 411 hydrogen-powered vehicles
registered in the EU. These figures are very low considering that in 2018, a total of 269.2 million
passenger cars were registered in the EU-28. Thus, the lack of interest in electric cars, often despite
public subsidy policies, can be a barrier to meeting environmental policy objectives in transport.

This planned revolutionary transformation of the vehicle fleet is also linked to another milestone that
already has significant implications for transport policies at regional and metropolitan level - the EU's
goal of achieving climate neutrality in cities, to which the transformation of the transport sector is to
make a significant contribution. This objective will result in a rather intense pressure to reduce car
traffic in urban and metropolitan environments in the coming period. This will be manifested by the
gradual introduction of parking zones and, in their wake, low-emission zones (by 2030) and even zero-
emission zones (by 2050). These changes will be implemented in the area of the South Moravian
Region first in its metropolitan centre, i.e. in the core city of Brno, but over time they will also be
introduced in other parts of the Brno metropolitan region and in other urban centres of the South
Moravian Region. Thus, in 2050, it will be possible to use de facto only emission-free cars in the
territory of the South Moravian Region, i.e. electric cars and cars with hydrogen propulsion. The limit
for the spread of electric cars will be, among other things, the availability of electricity for recharging
batteries. This is not just about the actual amount of energy that will need to be produced, but also
about the ability of the grid to cope with the significant temporal variation in car charging - typically
after the morning and especially afternoon rush hours.
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Closely related to the goal of achieving climate neutrality in cities will be the massive development of
shared transport systems based on the use of emission-free cars (mass application of carsharing
schemes) as well as other alternative vehicles (electric scooters, electric bikes, electric scooters, etc.).
These forms of mobility provision will replace conventional cars, or a mobility system based on private
ownership of the means of transport, even more than in the futuristic scenario of transport system
development.

The path to climate neutrality will of course also include the further development of public transport
systems, which will necessarily be based on different forms of electrified rail transport suitable for
serving spatial links/routes over different distances. In fact, electrified rail transport can form the basis
of a public transport system both at the scale of cities and metropolises (urban railways in the form of
metro or trams), suburban and regional transport (conventional railways), and for longer-distance
journeys on a national or international scale (high-speed railways). The rail transport system will be
very efficiently connected with other related transport systems throughout the territory of the South
Moravian Region, so that the mobility needs of the Region's inhabitants will be sufficiently met by a
combination of conventional public transport and the shared transport schemes discussed above. This
system will result in a fully-fledged alternative to the private form of mobility linked to the (emission-
free) private car in almost the entire territory of the region - the need to purchase and operate it will
be strongly minimised. Car ownership will actually become a complication as a result of the
fundamental transformation of public services in the provision of public transport, and this
phenomenon, so typical of the contemporary world, will largely disappear.

The set system of public services in public transport will also be designed inclusively, which means that
it will offer mobility services accessible to all socially, economically, gender, health or otherwise
defined groups. This will ensure respect for the principle of equity in transport and will also ensure
equal access for all residents of the South Moravian Region to work, school, service, recreation and all
other necessities of life.

The provision of public transport services will also be thoroughly planned and coordinated, both in
relation to the existing mobility needs of the population and in relation to other modes of transport
used (forms of shared transport, private mobility based on the ownership of emission-free vehicles,
walking, cycling, etc.). Public authorities at all levels (municipalities, cities, regions) and public transport
coordinators will therefore be involved in the regular preparation and continuous updating of
sustainable mobility plans. These will not only be produced by public bodies, but also by the private
sector, especially large companies, as well as by many other institutions and organisations that have
the potential to generate mobility either for their employees and students or for their clients (e.g.
shopping centres, university campuses, industrial zones, etc.). The advantage of the South Moravian
Region in this area is its long-term experience in planning and coordination of public transport, which
are activities provided in the territory of the Region through the company KORDIS JMK.

Mobility planning will also be closely linked to the strategic and spatial planning process. Within this
framework, approaches will be applied which can contribute to the fact that the actual creation of
mobility needs will be significantly reduced or in some cases almost eliminated as a result of the
application of appropriate urban design concepts. An appropriate and well-designed distribution of
residential and other functions in the area will enable the population to meet a significant part of their
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needs in the immediate vicinity of their homes, so that there will be no need to travel longer distances.
At the same time, the sites will be designed to maximise and facilitate active mobility options such as
walking and cycling. These modes of transport also have great potential to contribute to reducing car
traffic.

An extreme approach to mobility planning, which could be applied if other measures do not sufficiently
achieve zero emissions and reduce car traffic, is to regulate the demand for transport, e.g. in the form
of an allocated maximum passenger kilometre limit that each person can use during a given period.
However, we assume that this way of regulating transport and mobility behaviour is a solution that
would be very difficult to implement and could potentially face public opposition.

For long-distance transport, whether nationally or internationally, high-speed rail will be the most
common mode of transport in 2050. This will be related both to the fact that the construction of the
necessary infrastructure will be completed at that time (in the South Moravian Region, it is mainly the
lines currently referred to as RS1 Prague - Brno - Ostrava and RS2 Brno - Vienna/Bratislava), but also
to other related measures. It can be assumed that the annual fee for the use of the motorway network
for passenger cars will be significantly increased, and it is very likely that these cars will gradually
become subject not only to the annual fee but also to the toll system (with certain concessions only
for the above defined emission-free vehicles). This will reinforce the spill-over effect of the demand
for high-speed passenger transport from cars. TeHowever, this objective may be limited by the low
willingness of passengers to give up travelling by car for a variety of reasons, including e.g. loss of
transfer time, longer distance to the train terminal, reluctance to give up a familiar mobility routine,
etc.

High-speed rail will also take over a significant proportion of air passengers, especially those flying
shorter distances to destinations within Europe. Therefore, in the context of the South Moravian
Region, the importance of Brno-Tufany Airport can be expected to decrease. Intercontinental
transport will be provided only from major European airports well integrated into the high-speed rail
network, and flights over shorter distances will tend to be cancelled over time. Passenger air transport
will thus remain in Brno only in the form of seasonal summer flights to more distant holiday
destinations.

Even under the scenario of transport market regulation, we expect the digitisation and automation of
the transport system to continue. However, this process will not only be used for the purposes
described in detail in the futuristic development scenario (autonomous vehicles, efficient management
of traffic flows and flows, smart mobility, mobility-as-a-service, application of telematics and
navigation, drones and autonomous delivery methods in freight transport, etc.), but also more
intensively to monitor compliance with the regulatory measures in place. Thus, the regulations on
parking, low-emission and emission-free zones in cities will de facto be impossible to violate, as
automatic control systems will be introduced, as well as automatic settlement of penalties and fines.
This will be another important aspect that will change the overall set-up of the transport system in the
region and in its metropolitan centre in Brno.

Within the freight transport segment, in addition to all the general tendencies discussed above, we

also expect intensive development of intermodal or combined transport in this scenario. The latter is
based on the coordination and interconnection of individual modes of freight transport in such a way
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that a functional and efficient chain is created in which the individual modes of transport are integrated
in the most efficient way. Thanks to the concentration and subsequent deconcentration of transport
flows, capacity-intensive modes of transport can be assumed to be involved in the decisive and often
longest transport segments; in the case of land transport, it is particularly possible to talk about the
use of rail freight transport in this context. In the South Moravian region, several intermodal/combined
transport terminals will be operating in 2050, which will ensure the aforementioned concentration or
deconcentration of transport flows. The terminals will be hierarchically arranged, we expect that in the
vicinity of Brno could a terminal of (Central) European importance. Greater use of rail will be made
possible, among other things, by shifting a large part of passenger traffic to HSR and freeing up the
relevant capacity of conventional rail for freight transport.

The scenario of regulation of the transport market will also have significant impacts both on the Brno
metropolitan region itself and on the entire territory of the South Moravian Region. A number of
specific territorial projections have already been discussed directly in the text, so at this point it is only
necessary to add the resulting effect of this scenario on the position of Brno and the South Moravian
Region in the wider (Central) European context. These effects can be seen in a very similar way to the
previous scenario of futuristic development of the transport system, because here too the primary
carrier technology ensuring accessibility of Brno and the region within this area will be high-speed rail.
For this reason it is also possible to formulate here:

® as an optimistic variant, which assumes the gradual development of Brno as a major Central
European metropolis with a growing population, a higher representation of the progressive
tertiary sector and a growing economy and, as a result, as an entity rising within global
settlement hierarchies;

e as well as a variant in which the relative position of Brno within the (Central) European
settlement system will not be positively affected, because the easy accessibility of more
important metropolises may lead to an increasing dependence of Brno on their labour markets
(pump effect).

Compared to the previous scenario, however, we assume a much higher probability of the optimistic
scenario under the transport market regulation scenario. We base this expectation in particular on the
belief that the fundamental changes introduced in this scenario, affecting in essence not only the
conditions on the transport market itself, but also including a broader transformation of the urban or
social framework in which mobility and transport take place, will significantly improve the quality of
life and environment in Brno and the South Moravian Region. As a result, the residential and economic
attractiveness of the area will increase, and the reasons for leaving Brno or the South Moravian Region,
for example because of the unavailability of jobs here, will be clearly weakened. The optimism in this
option is based on the assumption that all the EU's transport and environmental targets for 2050 will
be met. When the evolution of key parameters diverges from these targets, one can imagine the many
negative impacts that regulation would entail. The main one, and by far the most serious, would be a
reduction in the mobility of people and goods, with serious impacts on economic performance and
ultimately the well-being of the population. In this scenario, however, we work on the assumption that
developments will be in line with the visions presented in the EU and Czech transport policies.

Due to increasing regulation, the load on the backbone networks for freight transport in the South
Moravian Region will be reduced and there will be no need for major construction innovations. Within
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the city of Brno and the centres of the major cities of the South Moravian Region, the construction of
infrastructure for new types of transport will become more important - bases for drones, charging
stations for electric vehicles (or battery exchange stations), dedicated traffic lanes for autonomous and
robotic vehicles and cycle paths for emission-free courier transport.
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5.3.5 Realistic transport system development scenario

The scenario of realistic development of the transport system is based on the premise that none of the
previous scenarios can be fully realised in a real situation, because all the conditions necessary for real
development to go in the direction assumed by the scenario will never be achieved. In other words,
there are always risks or factors that will divert the development of the transport sector, or the
development of mobility behaviour, in a different direction.

The risks of the business-as-usual scenario are therefore mainly the substantial environmental and
social consequences of continuing current transport trends. At some stage, these will inevitably exceed
the acceptable limit and therefore trigger at least partial adjustments in the public sphere's approach
to transport. This is likely to result in a strengthening of the regulatory elements that are rather absent
in the scenario as it stands.

The risk of the futuristic scenario for the development of the transport system is overconfidence in both
the rapid pace of technological change and innovation and the positivity of its impact on the
functioning of the transport market. However, innovations may develop more slowly than expected
and even their implementation in normal operation may be more complicated and slower than it
seems today, for example due to unknown and unpredictable obstacles. User acceptance of new
technologies may also be affected by their current mobility and transport habits and possibly their lack
of trust in them. Thus, the transformation of the transport market in the dictates of the futuristic
transport system development scenario may be far from being realised by 2050.

The risk of the transport market regulation scenario may be that the scope of the regulations
themselves is too large and that it is impossible to think through all the consequences of the planned
actions - even intentions motivated by correct, socially accepted and reasonable goals may lead to
other, unintended consequences. The willingness of the population to accept all the plans can also be
problematic, as this often requires a rather radical change in transport or mobility behaviour. The
transition from the private form of (car-)mobility, which is currently dominant and to which people
have been accustomed for decades and to which they have adapted their daily mobility routines, to
shared mobility or mobility based on the use of public transport requires a truly fundamental change
in thinking and behaviour.

The implication of the existence of the risks outlined is therefore the assumption that the actual, real
development of the transport system in the coming periods will indeed follow the trajectories outlined
in all the scenarios defined above, but not completely, but only to a certain extent. Thus, the resulting
transport market arrangement in 2050 will actually be an intersection of the supporting tendencies
presented in the previous scenarios, but none of them will materialise to the full extent described in
their frameworks. The realistic transport system scenario thus assumes that the current transport
market arrangement will certainly change gradually over the coming decades, with the extent or speed
of change being influenced in particular by the following tendencies:

e A certain degree of inertia in the existing passenger and freight transport market

arrangements, including persistent patterns of transport and mobility behaviour of residents,
passenger transport users, businesses, hauliers, customers and other freight transport users.
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This factor will be a preservative and inhibitor of a more fundamental transformation of the
transport system.

Within the inertia of transport and mobility behaviours, a particularly strong element will be
the routine habit of using one's own personal car in everyday mode, i.e. a car available to its
owner in an instantaneous way at basically any time and anywhere. This habit is likely to be
the biggest obstacle to a significant increase in shared mobility schemes and also to a more
massive shift to public transport. Moreover, the car remains, along with one's own home, one
of the key material goods that people aspire to own, and through which they acquire or
consolidate their adult status.

Preferences for modes of transport and forms of mobility behaviour will change in the coming
periods in connection with demographic and generational change, but the transition to a mode
of transport sharing or the common use of virtual technologies instead of physical transport
will be slower than the scenario of futuristic development of the transport system assumes.
Indeed, even the emerging generations (Generations Y, Z and others) will be confronted with
the increased mobility demands and requirements associated with this phase of life as they
move into adulthood and may reassess the progressiveness of some of their original mobility
plans and intentions as a result of this new experience.

Slower development, implementation and social acceptance of major innovations may slow
down the development of transport automation and the introduction of telematics and
navigation technologies in transport. In the case of automated autonomous transport, it is also
necessary to mention the related need for new legislation related to the rights and
responsibilities of users and operators of this system. Slower technological development may
also undermine the growth of virtual mobility. There is also the question of the speed of
development of alternative vehicle propulsion technologies and the solution of all the
associated technical problems (e.g. sufficient electricity production in the energy sector, the
existence of a sufficient network of petrol stations, etc.). As a consequence, some downstream
services, such as smart mobility or mobility-as-a-service, will also develop more slowly.

Also, the construction of high-speed rail infrastructure, which is an important part of the
considerations presented in the previous scenarios, may encounter both financial and spatial-
planning problems, and by 2050 the lines may not be opened to the extent necessary for its
seamless operation on a national and international, i.e. pan-European, scale. This may lead to
high-speed rail not being able to realise its full potential as an alternative to long-distance car
and air transport.

In the coming decades, the different modes of transport will certainly become more
interconnected in the transport market into coherent and coordinated integrated transport
systems (in the case of passenger transport) or intermodal/combined transport systems and
logistics chains (in the case of freight transport), but the pace and intensity of this
interconnection may lag behind current expectations.

Delaying technological progress (development and deployment of electromobility and other
emission-free alternative fuels) may result in missing some important milestones planned in
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the transport market regulation scenario and thus postponing them to a later date. Thus,
transport market regulation may take place at a lower intensity and its impacts on the
transport regime may be less pronounced and less obvious.

e Some regulatory interventions by the public sphere may be more difficult to accept by
residents and other actors in the transport market. In particular, any plans to introduce
transport demand regulation could be seen as a disproportionate interference with the rights
and freedoms of contemporary society.

Therefore, in accordance with the above theses, in the scenario of a realistic development of the
transport system, we expect that transport in Brno and the South Moravian Region in 2050 will
certainly be less dependent on car transport than it is today, new technologies will certainly be
integrated within it and new ways of regulation will also be applied. However, due to the complexity
of the transport system and its dependence on a large number of underlying factors, it is difficult today
to predict more precise and detailed contours of its internal organisation.

Since the scenario of realistic development of the transport system is an intersection of the tendencies
described in the three previous scenarios, we deliberately refrain from analysing its specific impacts
on the territory of the city of Brno and its metropolitan region and also on the area of the South
Moravian Region. These are also specified in more detail in the relevant passages of the previous
scenarios and here we would only repeat with different accents what is already stated and commented
in the text.
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5.3.6 Other issues with the potential to modify ongoing traffic developments in a different
direction

The aim of this passage is to briefly introduce some other issues/realities that, in our opinion, have the
potential to influence the development of the transport system in other, alternative ways. However,
the following overview is by no means complete, but should rather be seen as an illustration of the
directions in which one can proceed in thinking on the subject:

e The high price/shortage of oil as a primary source of fossil fuel production - this factor may
intensify the pressure to decarbonise transport, and could potentially lead to serious problems
for the existing economic, political and social system, which is based on large volumes and high
intensity of transport and mobility, even over global distances. An extreme consequence of
these developments could be the collapse/collapse of existing societies and the reinforcement
of tendencies towards autarkic development of settlement and regional systems.

e Low price/surplus of oil as a basic resource for fossil fuel production (as a result of extraction
of unconventional oil, e.g. in the form of shale oil) - this factor could represent a strong
incentive to continue transport development along the business-as-usual scenario.

® Long-term restrictions on mobility, including international mobility, imposed as a result of the
current pandemic situation could intensify the pressure to move towards virtual forms of
communication. These could relatively quickly become the de facto only form of mobility for
these types of journeys and could result in a decrease in the need for the construction of high-
speed rail infrastructure as well as a significant decrease in demand for air transport.

e Long-term and severe global economic recession triggered by the current pandemic situation
- this factor could lead to a significant decrease in the amount of available public financial
resources needed to build and maintain transport infrastructure, to support public transport
systems, and to support the investments needed to develop the decarbonisation of the
transport system.

e Significant political and economic changes at different scales. There may be changes on a
macro scale concerning the replacement of the position of the economic hegemon, which will
not maintain relatively positive economic relations with the European Union, which will lead
to gradual economic stagnation leading to certain geopolitical difficulties. Similarly, however,
there may also be the emergence or renewal of conflicts on a micro-scale, which may take
place in the relative proximity of the South Moravian Region (possible reawakening of the
Balkan conflicts, etc.).

e Unexpected technological breakthroughs, such as the discovery of teleportation technology,
which could revolutionise current transport and mobility practices by enabling instant mobility
over any distance.

e The limit of electrification and automation of the fleet in individual or public passenger and

freight transport is the availability of all the necessary mineral raw materials (lithium, silicon,
etc.). The possible unavailability of only one of the entire portfolio of resources needed will
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not only slow down the development of electrification or automation, but also cause the
possible total collapse of development plans along these lines. This unavailability may be due
to the exhaustion of those resources that are affordable or technologically available, or it may
be conditioned by geopolitical reasons, e.g. the control of one key resource by one geopolitical
player, which makes access to that resource impossible.

Of course, the development of advanced navigation systems is dependent on the operation of
increasingly advanced satellite systems, which must not only be developed but also brought
into the necessary atmospheric layers and gradually renewed. This poses a certain risk, in
particular in that the possible use of military technology or even mere dependence on satellite
launches to a non-European power could pose a potential problem for the future in securing
these systems. A similar risk could, of course, be posed by an unprecedented astronomical
event, such as a collision with a dense meteor shower, which would render some of these
systems inoperable, etc.
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6. CONCLUSION

The aim of the presented study was to formulate visions of the future development and arrangement
of passenger and freight transport, both in a general form valid for the Czech Republic and in a more
specific form concerning the territory of the city of Brno and the South Moravian Region. The visions
are elaborated with a view to 2050 in the form of four alternative scenarios, which differ from each
other by different accents within several key groups of factors or determination axes. These are (i) the
degree of regulation or deregulation of the transport system, (ii) the extent of expected technological
innovation, and (iii) the existence of a broad group of other issues with the potential to modify ongoing
developments in a different direction:

® The business-as-usual scenario is based on the continuation of existing trends in the transport
market, which are not significantly modified either by regulatory interventions or by the
advent of major technological innovations;

e The futuristic transport system development scenario is based on the assumption of the
successful introduction of major technological innovations that will transform the existing
transport system without the need for harsh regulatory measures;

e the transport market regulation scenario assumes that in the next decades there will be a
massive impact on the transport system as a result of the introduction of regulations of
different nature, which will also concern different scales of the transport market (regulation
in accordance with the current transport policies of the EU, the Czech Republic or the city of
Brno);

e The realistic transport system development scenario represents the intersection of the key
trends presented in all previous scenarios.

Individual scenarios and the partial circumstances of the development of the transport and mobility
system discussed in them may lead to different spatial and regional impacts, both at the level of the
core metropolitan region of Brno and within the wider territory of the South Moravian Region. Some
of these circumstances may rather stimulate the importance and position of Brno and the South
Moravian Region, others do not significantly affect these regional aspects, and some others may even
slightly reduce the importance of the territory concerned within the (Central) European and global
settlement and economic space. However, a significant pitfall is that even the same phenomenon (e.g.
the improved transport accessibility of Brno thanks to its inclusion in the European high-speed rail
network) can have quite different effects in different circumstances (in this case, it can both increase
the residential and economic attractiveness of Brno and drain its resources to the benefit of stronger
centres that can make more of the improved transport location). In our opinion, the knowledge of
these potential opportunities and possible future risks and the possibility to prepare for them at least
partially are among the most important and valuable outcomes of this study.

Given the relatively distant time horizon of the study, 2050, the author team is aware that the visions
presented for the future development and organisation of passenger and freight transport are largely
speculative. In fact, a number of events of various kinds may take place over the next 30 years which
may significantly affect the currently valid assumptions and assumptions underlying the formulation
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of the visions. Readers and users of this study will therefore be grateful if they bear in mind that the
future, even that presented here in the transport scenarios, is always only hypothetical.
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