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Will there be a renaissance in rail transport after2021?

Abstract: As year 2021 was announced the year of rail tramspp the decision made by the
EU Council and Parliament on 2®December 2020, the authors of this article presiemt
history of railway development in Europe and in dwl. The directions of changes in
transport policy in the last years of previous aentand the early years of this century were
not positive for the development of railway. Thélere is an opportunity for this branch of
transport to experience a renaissance. In thdeagmmne trends of current changes are shown.
A year to year increase in traffic congestions al as the awareness to protect the natural
environment cause that this branch of transportduasl perspectives of development. The
use of modern technology in rolling stock and isgemger transport infrastructure contribute
to the increase of speed, reliability and comfdrtravelling and what is more regaining the
clients. To minimize the negative influence ofngport on environment it is crucial to
develop cargo transport.
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Introduction

On December 23, 2020, Decision (EU) 2020/2228 & Buropean Parliament and the
Council on the European Year of Railways (2021) wadspted (Official Journal EU L
437/108 of 28/12/2020). For a long time, this tgbéransport has been promoted as a branch
with a relatively low negative impact on our natueavironment. Several European Union
documents emphasize the role of railways in thetagwable transport system of the
community. Already in 2001, i.e. twenty years earlithe European Commission in the
document entitled White Paper - European trangpaity in the horizon until 2010; time for
decisions (COM (2001) 370), indicated the directiasf transport policy that should be
implemented in the Member States. This documenbbas updated and on March 28, 2011,
the European Commission published a document exhtVhite Paper - Plan to create a
Single European Transport Area - striving to achi@vcompetitive and resource-efficient
transport system that set strategic goals untiD20%is strategy envisages shifting transport
from car to environmentally friendly modes of trpod, including rail transport, and reducing
harmful emissions to the environment.

A sustainable transport system is a mechanisindtinges the economy, therefore the
strategy emphasizes the need to plan infrastruetitemaximum support for infrastructure,
minimizing its negative impact on the environmeittthe same time, the need for changes in
the transport sector was emphasized, includinglacten in subsidies for road investments,
and an increase in subsidies for environmentalgnélly projects, such as rail transport and
inland and sea shipping. The European Commissgmeahphasizes that there are differences
in the quality of infrastructure between the east west of Europe that must be eliminated. A
prerequisite for achieving a sustainable transggdtem is an appropriate infrastructure
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network. As the road network is congested, an radtere is needed. An alternative is rail,

which can take over large passenger and freightsflbetween large agglomerations and,

consequently, reduce congestion on the roads.

It has ten basic goals:

1. Halving the number of conventionally poweredscar urban transport by 2030

(eliminating them from cities by 2050).

. Use of low-emission fuels in aviation (40% shiar2050).

. Inter-industry shifts in the transport of goader a distance of more than 300 km (up

to 2030 30% from roads to rail or water transport).

Completing European high-speed rail network Ip® and maintain dense rail

networks in the Member States.

. By 2030, creating a fully functional TEN-T cametwork, achieving high quality and
bandwidth of this network by 2050

. Connecting all TEN-T core network airports te thil network by 2050

. Introduction of transport management systemsSEE ERTMS, ITS, SSN, LRIT,
RIS) and Galileo by 2020.

8. By 2020, establishing the framework for Europearitimodal transport information,

management and payment system.

9. By 2050, achieve nearly zero fatalities in raassport.

10. Full internalization of external costs of trpod.

This document emphasized the significant role iveys. 20 years have passed since
2001 and, unfortunately, many of the goals andstask have not been achieved:

« CO? emissions from means of transport (it was notipesso significantly reduce
emissions to the assumed goals),

* it was not possible to shift loads from road tramspo other modes of transport, such
as rail or inland navigation In Poland, the shdreai transport in the transport market
continues to decline,

* it was not possible to limit individual motorizatip

» it was not possible to increase the transportataiaty,

* lack of unification of infrastructure between Eluodries. The assumed
interoperability has not been achieved (especialthe East-West direction),

» further dependence of the EU economy on oil (frarstable regions),

» too little progress in the field of sustainable elepment also in transport.

One of the goals, which is the development of mtmfal transport, is developing at a
good pace thanks to significant promotion, butTitservice still leaves much to be desired. It
should be recognized that the decision to desig2@a2é as the European Year of Railways is
an important and clear signal aimed at acceleratotyities aimed at the development of rail
transport, and thus increasing its share in thespart market.

In the year of rail transport, however, it is wot#tking not only about the challenges
and the future but also recalling the history of davelopment in Poland. Although recently
there has been a renaissance of railways andtdedinical and technological development,
the current state is only a substitute for theeseald importance of rail transport in the past. It
is also worth emphasizing that the history of ray is inextricably linked with the history of
many countries, including Poland, and in this ceitere should also remember and care for
it. Kolej is also over 200 years of the historypaople who worked for it with dedication, or
rather served because until recently work was dckais a service, as in many uniformed
formations
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Rail development step by step.

The year 1804 is considered to be the beginnintpefrailway in the world, when Richard
Trevithick, an English inventor, constructed a dlesteam engine, which he then used to
power a self-propelled vehicle. The first self-peted machine was called Invicta
(Invincible) and pulled wagons on rails to the lost@el mill. However, the rails of that time
were fragile and could not bear the weight of 5stomecause that was the weight of the
vehicle. It was decided to reduce its weight, Inat Yehicle, unfortunately, lost traction and
did not want to move at all. For this reason, ttherapts were unsuccessful.

The first successful locomotive designs were Whillizledley's Puffing Billy steam
locomotive from 1814, and Georg Stephenson's Milstdam locomotive by Georg
Stephenson from the same year, a self-taught Endésigner used to transport coal from the
mine. Stephenson's steam locomotive was able t@3pubns of cargo at a speed of 6 km/h
and was the first to be equipped with rim wheedd dave good traction to the track. Together
with his son Robert, in 1823 he opened the wordd& steam locomotive factory. On
September 27, 1825, the first 16 km-long railwayrfrStockton to Darlington was opened in
England. The Locomotion steam locomotive, driver@®orge Stephenson himself, pulled 80
tons of cargo for over two hours, reaching a spee@9 km/h on one of the sections.
However, the prototype of the steam locomotiveswknto us today is considered to be the
Rocket Stephenson steam locomotive, which in tmeots race of locomotives between
Manchester and Liverpool in 1829 developed a spéetb km/h. Since its inception, along
with the advancement of technology, steam tractieveloped at an increasing pace, but it
only survived until the second half of the 20thtoey. In Poland, steam traction was used
until the mid-1980s. However, from the interwar ipdy it was gradually replaced by the
rolling stock of a new generation of diesel andciie traction. In 1879, an electric
locomotive was presented for the first time at &hilgtion in Berlin. Its creator was Ernest
Werner von Simens. The locomotive at the exhibitimoved along a looped track and pulled
a wagon that allowed visitors to take the ride. Tevelopment of the railroads was a
flywheel for the development of the industry. Inyrlg communication between regions
where raw materials were extracted with factoried arban centers was an important factor
in economic growth. Originally built as freight Ikaays, they also quickly took over
passenger traffic. In 1912, the first diesel-powei@omotive was built. From that moment
on, a new era in railway development began. The nodiing stock turned out to be cheaper,
more reliable, and much more effective. Initialthe railway developed the fastest in
England, which is considered to be the cradle divays and industrial development.
However, the invention of the railroad was quickBnsferred to the rest of Western Europe.

The railways were developing very intensively, esgé/ in those countries and
regions where there were no alternative commumicatbutes, e.g. inland or road shipping.
The dynamics of railroad development generallyesponded to the pace of industrialization
of individual countries. Its development influenceén@ rate of economic growth, inter alia,
through significantly lower costs of transportingods by rail and the social development of
regions through which railway lines ran. In the stoaction of locomotives in the late
nineteenth century and early twentieth centuryjgihess constantly increased the strength,
power, and, above all, the speed of the steam lotiees. In the 1830s, the "Rocket"
locomotive needed more than 2 hours to cover th&rmlroute between Manchester and
Liverpool. One hundred years later, Nicholas Gresl&Mallard” steam locomotive reached a
maximum speed of 203 km/h on this route, whichtilsan unbeaten world record for steam
locomotives. Over the course of a century, landspart was entirely taken over by steam
railways. For some countries, the most importaimigthwas driving speed, elsewhere the
emphasis was on the greatest possible tractiore fofdhe locomotive. The record in this
category belongs to the "Big Boys" steam locomotiuglt for the "Union Pacific* company
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in the USA by the Mallet company. This colossushwli6 driving wheels was able to pull a
train weighing 7,000 tons even on difficult mountabutes. For the development of railways,
elements of linear infrastructure, traction, andriages were needed, among others. The
railroad contributed to the emergence of new aoédlse economy, not only by a significant
number of people employed directly on the railraad in the construction of new sections of
the line but also by numerous enterprises operatiagks to and for the railways, a great
demand for some raw materials and products madehesh. The construction industry
developed, we admire several buildings such aslingi of railway stations or viaducts and
tunnels for the technical thought used, the prad@sdism of their execution also today. At
that time, railways were the main engine of tecbgigal progress. In the 1860s and 1870s,
several to several thousand kilometers of new ggilwoutes were built annually. In the
exceptionally successful 1871, 23,516 km of raiMiags appeared. In 1875, 42 thousand
people traveled on European rail routes. locomsti®® thousand. passenger carriages and 1
million freight wagons, transporting 1,140 milligreople and 548.7 million tonnes of goods
annually. In 1878, Europe was surrounded by railiirags with a total length of 158,810 km.
The biggest railroad powers at that time were Gayma31,636 km (19.9% of European
lines), Great Britain - 27,898 km (17.6%), Franc23;793 km (15.0%) Russia - 21,840 km
(13.8%) and Austria-Hungary - 18,270 km (11.5%)t<tle Europe, the largest rail network
was built by the United States, where even dedpievastness of the country, a network
density index similar to the European one was aelicRailways in the US to this day play a
significant role in freight transport and their shan the freight transport market is around
50%. Railroads in the former colonies of Australeew Zealand, Canada, and the Union of
South Africa developed rapidly.

The 20th century brought further expansion of rajwines, despite the terrain and
climatic obstacles. Some railroads were thousaridalameters long and passed through
areas inaccessible to other vehicles: high mousitaieserts, areas covered with snow and ice.
An example is the world's longest railway line, efhistretches 9,288.8 km from Moscow to
Vladivostok. For over 100 years, it has been cotmmgdhe European part of Russia with
Siberia and the Far East, enabling the economieldpment of the southern regions of the
country. On the other hand, the highest railwag libove sea level, built in the second half of
the 19th century by the Polish engineer Ernest Méalski, was until recently the Trans-
Andean Central RailwayThe Peruvian government in 1859 issued a deastbleshing a
commission to analyze the possibility of drawing ttailway line by the Andes, of which
Ernest Malinowski was an ardent supporter. As aillresf the conceptual work of the
appointed commission, decisions on its construcivene made after nine years. The works
began after the agreement between the Peruvianrrgoeat and the investor, the American
entrepreneur Henry Meiggs, was signed on DecemBerl269. Ernest Malinowski was
commissioned to develop technical and economicnagsans for the investment. The project
involved connecting Lima with the mineral-rich Geide Pasco region and the fertile Jauja
valley. The railway was to enable the transport of ricifesn the mountainous regions of
Peru to the port of Lima. The contract with the lR@&n government provided for the
construction of a 219 km railway from Lima to Lad9a within six years. Work began soon,
but the war with Chile (which broke out in 1878)emupted the construction. As a result of
the armed conflict, work resumed only a dozen oyesrs later, and on January 10, 1893, the
section to La Oroya was commissioned. At the begmwof the 20th century, the line was
extended to the mining industry center at Cerrd’deco and also to Huancayo in the Jauja
Valley. All three sections totaled 332 km. The regsiece of structural engineering designed
by Malinowski still exists, and its importance wefdar beyond building something -
seemingly - impossible to build. It is a testimdoythe technical thought of a Polish engineer
ahead of his time. In Peru, trains crossing thdoTRass reach a record height of 4,817.8
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meters above sea level. Currently, the altitudergebelongs to the Tibetan Railway. Opened
in 2006, the line runs from Golmud in Qinghai Prme to Lhasa, the capital of Tibet. The

highest point on the route is 5072 meters, at theggula Pass. In 1994, the world's third-

largest railway tunnel under the English Channed wpened, connecting Great Britain with

the European continent. The tunnel is served byersigst Eurostar trains, the carrier

operating rail connections between London, Pais, Brussels. The trains of this carrier

travel from Paris to London in 2 hours and 15 masuteaching a speed of 300 km/h, and 160
km/h in a tunnel.

From the point of view of military operations, tha@lway was treated as the main
means of transport in the period up to the 1960@sisTduring the development period in the
late nineteenth and early twentieth centuriesediffit systems arose. In different countries,
for example, different track gauges were used, atet the Second World War, during the
period of extensive electrification, different aadey power supply systems. From the point of
view of military operations, the railway was tretas the main means of transport in the
period up to the 1960s. Thus, during the developgrpenrod in the late nineteenth and early
twentieth centuries, different systems arose. fieidint countries, for example, different track
gauges were used, and after the Second World Waingd the period of extensive
electrification, different catenary power supplg®ms.

Railway in Poland
The initiative to build a railway in Poland was bdn 1825, just eleven years after George
Stephenson designed the first locomotive. It wasiagd that the line will connect Warsaw
with the Dybrowski Basin and Krakow, i.e. the two most impott&olish cities and an
industrial area strategic from the point of viewtbé& development of our economy. In the
following years, lines were laid and a license vessied for the Emperor Ferdinand Northern
Railway, which was to connect Vienna with Brno, 1@ga, Krakéw and Bochnia, and the
Upper Silesian Railway from Wroctaw to Upper Siéetd the Austrian border. During these
works, the route of the Warsaw-Vienna Railway, ingralong the border of the Russian and
Austrian partitions, was marked out. The bordeti@tabetween the two partitions was the
present Sosnowiec - Maczki station It was thegetion of the Warsaw-Vienna Iron Road of
the Kingdom of Poland, part of the former part bé tRussian EmpireThe monumental
station was accompanied by a customs house andckarrOn the other side of the Biata
Przemsza river was the Austrian Empire. Hence,afdong time, this place was called
Granica. The building of the border station wadtbnithe years 1839-1848, according to the
design of Teofil Schiller, a student of the famaushitect Enrico Marconi. This magnificent
building was entered in the register of monument§967. The first railway line in Poland
was established in 1842. There were two sectiorthetUpper Silesian Railway: Wroctaw-
Otawa and Ofawa-Brzeg. In 1848, the constructionth&f Warsaw-Vienna Railway was
completed. It was the first railway line in thertery of the Kingdom of Poland, over 327
kilometers long, connecting Warsaw with Krakow, dodher with Vienna, Dresden, and
Berlin. This line was fully Polish, because Polispital, the work of Polish builders, and
Polish technical thought were used in its consibactThe first railway lines were built
mainly for the needs of industry and trade or fefedse purposes. They facilitated the
transport of goods and raw materials as well as@oic contacts between countries. It was
not until the 1880s when the railway network indal had already formed and covered the
main Polish cities and industrial districts, thailway lines to tourist destinations were built
and to connect the cities of districts

After Poland regained independence in 1918, thegz® of taking over and merging
three different railway systems: Russian, Prussi@amg Austrian began. Their density
depended on the partitions under which the areas the least developed, which was under
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the Russian partition. A year later, the MinistfyRailways was created, which took over the
management of railways in the resurgent Poliste dtatL921, the Ministry of Railways had 7
departments (administration, financial, transpaord ariff, traffic, railway construction and
maintenance, mechanical and resources, legal goaldtion) and 4 additional independent
departments (presidency, ministerial control, samitand organizational office). Until that
year, the post-partition documentation was comlyléiken over and the stations and lines
were listed.

Poland took over from:

« Russia — 7362 km of lines,
« Austria-Hungary - 4357 km of lines,
« Prussia - 4228 km of lines
In total, in 1921, there were 15,947 kilometersailfoads in Poland.

In 1926, according to the regulation of the Prasiad the Republic of Poland, Ignacy
Moscicki of September 24, 1926 (Journal of Laws of Republic of Poland of 1926 No. 97,
item 568), the Polish State Railways company wgabéshed, each time the Minister of Iron
Railways of the Republic of Poland was its genaliabctor. PKP was entered into the
commercial register, the property was transfer@dhem in the form of perpetual lease,
exempt from taxes and public charges, grantedigine to short-term loans and price lists for
railway services were established. Along with teeonstruction of the railway lines, the
construction of Polish factories producing locomes continued.

In 1919, the First Locomotive Factory in Poland Hlié&) was established in
Chrzanow. This factory operated and produced lod¢we® in the period after the Second
World War. The steam locomotives produced thereevgant to various continents. In the
pre-war period, many types of normal and narrowggawsteam locomotives were
manufactured in Fablok for the passenger (passeagkifast) and freight trains - both for
Polish State Railways and industrial plants witirgls. Even before the war, the production
of diesel and electric multiple units, as well aston carriages, was starteflfter 1945, the
production of steam locomotives was continued, @ueth the production of diesel shunting
locomotives (normal and narrow-gauge) with a poafe40 to 1,200 HP. In total, the factory
produced 10,500 steam and diesel locomotives. A har, Warszawska Spoétka Akcyjna
Budowy Parowozow started to produce. The produaifdoncomotives was also continued by
Zaktady Cegielskiego in PozfaThe quality of the Polish locomotives was verpg@nd it
was confirmed in 1937 at the world exhibition inriBawhere the prototype Polish express
steam locomotive Pm36 won the gold medal. Afteaireigg access to the sea and starting the
construction of the port in Gdynia in 1920, linkitige Polish coast with the rest of the
country, in particular with Silesia, became onetltd most important tasks of the Polish
economy The construction of the Coal Main Line, connegtihe Polish port with the Polish
industrial and mining basin, bypassing the Freg @itGdaisk, started as early as 1926, but it
was not completed until 1933. The main road was KigBneters long and ran from Herbow
Nowe through Zdfiska Wola Karsznice, Bydgoszcz to Gdynia with a baio Czstochowa.

It was the largest and most modern transport invest of the Second Republic of Poland. It
turned out to be profitable from the beginning, dhed profits obtained from its operation
showed constant growth. In the post-war period,niaénline was one of the most important
cargo lines in the country. Currently, investmerdrks related to its modernization are in
progress. The process of electrification of Polialways began before World War Il. In
1927, the first electric railway in Poland was op@&non the Warsaw-Podkowa dba-
Grodzisk Mazowiecki route, today the WKD. In thestbry of PKP, the electrification of
railway lines began in the area of the Warsaw &ylyunction and in 1936 the first line was
put into use. Large-scale electrification took plat Poland only after World War Il.
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In 1937, the length of railway lines in Poland wig5961 kilometers. PKP owned
5,300 steam locomotives, 12,100 passenger carslZh@00 freight wagons. In addition to
standard lines, 2,200 kilometers of narrow-gaugesliwere operated, serviced by 330 steam
locomotives, 350 passenger cars, and 7,320 freigigons. There were also private and
municipal access railways with a track network &0D kilometers.

After the outbreak of World War I, the railway éa were incorporated into the
structures of the German and Soviet railways. Asslt of the war, many of them were
destroyed, but after the end of the war, in 1945thie decision of the Ministry of Transport
and the first Regional State Railways Directorat&ublin, their reconstruction began. In the
same year, rail traffic to Warsaw and the makeddin Railway Station were opened in the
warehouses of the former freight station. PKP toamker from the Soviet military
administration the management of the railways m western and northern territories. The
Ministry of Railways with its seat in Warsaw wasalcreated. In the next decade, the
electrification of the main railway lines in the wdry began. The production of steam
locomotives in Fablok in Chrzanoéw and Zaktady Chksffiein Pozna (brick factory),
interrupted by the war, was also resumed.

In 1949, the length of railway lines in Poland w8076 kilometers, including 113
kilometers of electrified lines, and in 1954 - ZB%ilometers, including 338 kilometers of
electrified lines. In addition to the length of thee, the number of transports also increased -
from 140.2 million tons of cargo and 487.8 millipeople in 1949 to 221.9 million tons of
cargo and 904.9 million people in 1954. For congmarj it is worth adding that road transport
was then carried by 66.8 million tons of cargo2007, 293 million tons were transported, in
2019 only 236.4 million tons of cargo were transgdr 1747.3 million tonnes were
transported by road in 2007 and 1921.073 milliamnts in 2019. In 1954, the Polish State
Railways employed as many as 298,000 people, thauof carriages and locomotives was
kept secret, but only in 1954, 258 steam locometivke3 passenger carriages, and 15,500
freight wagons were produced. It is worth addingt tthis year no cars were produced in
Poland, only motorcycles, in the number of arou@@@0 units per year.

On December 2, 1960, the Act on Railways (Jourmdlaovs of 1960 No. 54, item
311) was passed, which replaced the OrdinanceeoPthsident of the Republic of Poland of
1926. In the 1960s, there was also a further iserda freight and passenger transport,
including East-West transit. West. This prompteal alathorities to build the Central Railway
Main Line, which would connect Silesia with Gd#& via Warsaw. It was the largest railway
investment in post-war Poland, although only hdifitowas completed. The line from
Zawiercie to Grodzisk Mazowiecki, over 223 kilontstdong, was put into use in 1977.
Originally, it was intended mainly for freight. Qhis line, large locomotives and carriages
were also built, such as in Idzikowice. Currenif\nouses Remtrak Sp. z 0.0. A rolling stock
service plant wintering in the production and repdirolling stock. In 1994, on this line, the
Pendolino train (with a tilting wagon body) brokieetPolish speed record (250.1 km/h),
which is also a railway speed record for the en@entral and Eastern Europe. It has
geometrical parameters that allow traffic to runspéeds above 200 km/h. On the Central
Railway Line in 2015, the Impuls 45WE combinedrraiaveled at a speed of 226 km/h, thus
setting a new speed record for a rail vehicle googtd and manufactured in Poland

Another large investment of the seventies was thénigzo-Sulfur Line (currently
managed by LHS sp. Z o0.0. with headquarters in Z@mnocompleted in 1979. In 1974, the
Swinoujicie-Ystad railway ferry line was launched. In theags 1961-1970, the investment
activities of PKP also focused on the electrificatof railway lines in Poland.

The systemic transformations in Poland in the eaiheties led to more serious
changes in this sector of the economy. On 29 J8811the EEC Council Directive on the
development of the Community's railways (OJ L 234.8.1991, p. 25) adopted the principle
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of dividing railway undertakings into infrastruceumanagers and carriers who will use the
network operated by the administrator. This dikextiransferred responsibility for railway
infrastructure to national authorities, promoteteimodal transport, and imposed control of
rail financing.

Numerous changes have taken place in nationald¢igis as well. On April 27, 1989,
the act on the state enterprise "Polskie Kolejes®eowe" was passed (Journal of Laws of
1989 No. 26, item 138), which was repealed by theoh July 6, 1995, on the state enterprise
"Polskie Koleje Pastwowe". (Journal of Laws of 1995, No. 95, item ¥ 7#he regulations of
these acts maintained the status of PKP as arratéegstate enterprise

On September 8, 2000, the Act on commercializatiestructuring, and privatization
of the Polish State Railways state-owned enterpvese passed (Journal of Laws of 2000, No.
84, item 948, uniform text: Journal of Laws of 202ttm 146) ). Based on this act, the
commercialization act of PKP was made, and thudrdmesformation from a state enterprise
into a joint-stock company as a commercial lawtgn8ince then, PKP has been a joint-stock
company, the sole shareholder of which is the Stegasury. At the same time, the process of
organizational and property restructuring of PKRA.Shegan. consisting in creating and
equipping railway companies with assets, dealinty widividual areas of activity, including,
inter alia, PKP Polskie Linie Kolejowe S.A. as dlway infrastructure manager, PKP
CARGO S.A. as a freight carrier, PKP Przewozy Regjioe sp. z 0.0. and PKP Intercity S.A.
as passenger carriers, as well as PKP Energetyka FXKP Informatyka sp. z 0.0. and TK
Telekom sp. z 0.0. In 2013-2015, privatization psses were also carried out for some of the
companies established as a result of the restiogtof PKP S.A., including PKP CARGO
S.A., which debuted on the Warsaw Stock Exchange(m3 but remains a company
controlled by PKP S.A. In 2014, the companies PKiergetyka S.A. were also privatized.
and TK Telekom sp. z 0.0., where in these casgswieee sold in full to private investors and
thus found themselves outside the structure oPtie S.A. group.

Significant changes from the point of view of thevelopment of railways and the
functioning of rail transport were introduced bybsaequent so-called railway packages
adopted at the EU level, including the 1st RailWagkage of 2001, the 2nd Railway Package
of 2004, the 3rd Railway Package of 2007 and tee4th Railway Package of 2016, which
includes two so-called pillars, including a teclatigillar and a market pillar, which envisages
further liberalization of rail transport

Particular attention in the context of the liberation of the railway market should be
paid to Directive 2012/34 / EU of the European igarent and of the Council of November
21, 2012, on the creation of a single Europeawasilarea (Official Journal EU L 343/32). In
fact, this directive does not constitute a separatlvay package, and its purpose is to
harmonize the existing regulations contained in theee directives concerning the
development of the railway sector, licensing, céyalocation, and charging rules.

In this context, the special role of the Presideinthe Transport Office, who is the
regulator of the rail transport market in Polanahmot be overlooked in the functioning and
development of rail transport in Poland. UTK wakabbkshed in 2003 as a central government
administration body separate from the minister oasgble for transport. The detailed scope
of tasks and competencies of the President of WTii€gulated by the provisions of the Act of
March 28, 2003, on rail transport (Journal of La&2020, item 1043).

Periods of railway development

The development of technology favored the constarease of train speed. The increasing
speed of trains forced constant progress in salstad traffic control systems, safety, rolling
stock construction, etc. An important element inmig of the possibility of increasing speed is
the construction of the line infrastructure, andaball, the tracks.
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After the steam era and then the diesel era, the® a development of electric
traction, which was initially used, in additiontrams and public transport in the area of large
urban agglomerations (London, Berlin, New York, YokBarcelona, etc.) and on difficult
mountain sections, where additionally its econoefiects were improved by the local use of
hydropower to generate electricity. The world'sstfielectric traction on the so-called
"Heavy", that is, marked out on routes independérite street network, appeared in England
on city railways: underground in 1890 in London anarground in 1893 in Liverpool. In
contrast, Baltimore's first major railroad, the Bahe in the United States, was electrified in
1895 for four miles. The first electrification ajrig-distance lines, however, takes place only
in the second decade of the 20th century, where latgctric traction systems are built in
Germany, Austria (mainly Alpine railways), Switzant, the Netherlands, Sweden, the USA
(Pennsylvania Railroad, Milwaukee Road). Large-e@ictrification of the railways did not
take place until the post-war period, especially1850-70. At that time, an extremely fast
process of electrification of railway lines in theorld, including Europe and Poland, took
place. The design and technology of electric locives developed just as rapidly. For
example, the 1918 Milwaukee Road locomotive weigh4d tons, had a power of 3330 kW,
and reached a speed of 112 km/h. On the other liaam&German E 18 produced in 1935 had a
power of 2,800 kW, weighed 108 tons, and reachtapapeed of 150 km/h. Twenty years
later, in 1955, the French CC 7107 locomotive reddh speed of 331 km / h, and in 1960, the
Swedish railroad locomotives produced by ASEA ire8en had a power of 7,200 kW. In the
same period, German and French railways were egdippth locomotives for passenger
transport at speeds of up to 200 km/h. In 2006stardard Siemens Eurosprinter locomotive
type ES64-U4 with asynchronous drive reached adspé&57 km/h. This is a record for a
locomotive towing a train composed of wagons.

The real breakthrough in the development of raiswasgs the years 1980-90 when the
construction of high-speed railways began in Eurape the world. The Japanese Shinkansen
and the French TGV were the first systems for whidh-speed lines were built from
scratch. Similar programs have been undertaketaliy, IGermany, and Spain. An example is
the Paris - Marseille traction line, where the maxin speed of trains is 350 km/h. In 1990, a
new rail speed record was set. It was 515 km/hveasl established by the TGV Atlantique.
Super-fast trains run, among others in Japan, icgr865,000 people every day. One of them,
Tokaido Shinkansen, which can reach a maximum spe8d5 km/h, serves passenger lines
on the Tokyo-Osaka route at a speed of 270 km/lanK$ to high-speed electric trains,
passenger railways are now experiencing a worldweleissance, becoming part of a
carefully synchronized, integrated transport systéfigh-speed railways are becoming a
supplement and at the same time a network integratarge airports with urban
agglomerations.

In the first half of the 20th century, the tractioetwork was powered by direct
current, but the improvement of AC power supply méte latter method more efficient and
popular on later electrified lines and networks)uding high-speed lines.

Apart from electric locomotives, the winning rivaiere diesel locomotives powered
by diesel oil or mazout. However, due to the diffig of transferring power from the engine
to the wheels, their development progressed moosvigl The first diesel-powered
locomotive was in operation as early as 1912 (Wihte - Romanshorn railway,
Switzerland). On the other hand, the first expentakdiesel-electric locomotive appeared in
1914 (General Electrics, designed by H. Lemp). &iengines in shunting traffic became
popular in the 1920s. They entered service in tB& it the end of the 1930s. In Europe,
diesel traction began its operation with the openadvf wagons and units on local lines. In the
1930s, the operation of high-speed motor train® &lsgan (Germany, France, Poland,
Denmark). It was not until the 1950s and the mi@ako that strong and reliable diesel
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locomotives were constructed, characterized by dowstruction costs and easy operation.
The departure from electric traction in favor ofpiraved diesel traction took place especially
in the second half of the 1990s on networks witlatreely low traffic density over long
distances (USA, Brazil). Currently, the most comnweay of transferring power from the
engine is an electric transmission in which theseliengine drives the generators, while the
axles of the wheels are equipped with electric msotioat provide the main drive. Mechanical
and hydraulic transmissions are also used in lesggul diesel locomotives. In connection
with the energy policy of the European Union ainadgrotecting the natural environment,
manufacturers are conducting extensive researchhenintroduction to the operation of
vehicles with an autonomous power supply systentaiomipg energy from hydrogen or
batteries. Also noteworthy are the multi-systemiclel already tested in practice that obtain
energy from external sources or located on theclehilepending on the needs and degree of
operation, i.e. storing the obtained energy frotemal sources to use it later, e.g. on sections
not equipped with an overhead contact line.

The new generation of railways is the magneticgad, sometimes called Maglev for
magnetic levitation. It is a railway in which thaditional track has been replaced by a system
of electromagnets. Thanks to the magnetic field rilway has no contact with the surface of
the track, as it hovers over it by up to 10 cm thk time To accomplish this task,
electromagnets made of superconductors (in Japapgrananent magnets (in Germany) are
used. The vehicles can thus develop high speedmkEho the use of a magnetic cushion, the
friction of the wheels is eliminated, which in tidohal trains significantly reduces the
maximum speed. Thanks to this, the maglevs areoappmng 600 km/h (the world record for
maglev speed belongs to the Japanese versions lagaeved in 2003 and is 581 km/h, it is 6
km/h higher than the TGV record. There are magmreilway lines. in Japan, Germany, and
China. Japan's super-speed electromagnetic raibnake the record set on April 16, 2020.
The Maglev reached a speed of 590 km/h. A few titgs, the new record was 603 km/h

Railway network

The railway has become one of the most useful mehatransport in the last century. It was
fast and reliable, safe and cheap to operate coingethe number of goods and people
transported. The development of rail networks cendlvided into four stages. The first

involved the development of small rail systems tlwatild soon turn into suburban railways,
waterline railways into a single communication eyst and freight railways that linked

industrial districts to waterways. The second stag®lved the creation of the national

network, i.e. the construction of general-purposek lines, connecting the lines and
networks that had been built earlier. The thirdystavolved the thickening of the network

with local railways, usually built to lighter tedleal standards than the main lines. The local
rail group consists of lines connected to the maticnetwork and separate, often narrow
gauge lines. A different standard of local railwayss formed in North America, where lines
built at the turn of the century, especially in tfest decade of the 20th century, were
immediately electrified and had a semi-tram cha&radRailways serving large cities to an
increasing extent took up the service of suburbaneg, and even later - city traffic.

Currently, new lines are most often built as higkeed railways connecting urban

agglomerations and international airports.

The local rail group consists of lines connectedh national network and separate,
often narrow gauge lines. A different standard ofal railways was formed in North
America, where lines built at the turn of the ceptespecially in the first decade of the 20th
century, were immediately electrified and had aigeam character. Railways serving large
cities to an increasing extent took up the seratsuburban zones, and even later - city
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traffic. Currently, new lines are most often bwak high-speed railways connecting urban
agglomerations and international airports.

Most of the railways of developed countries areiaigit in a simple economic
calculation (except for some sectors of activitygts as cargo and fast intercity traffic) and
require subsidies from public funds. These subsidi®e made due to the significantly lower
external costs of railways. The method of incregsire role of railways and their efficiency
is considered to be the introduction of competiie®s of services through the separation of
infrastructure from transport operations and/owgtization. Such privatization was carried
out fully in the mid-1990s on British railways, bwtithout the operational and tariff
disintegration of the system, bringing also negatdffects, assessed in various ways. The
good effects included a thorough modernizatiorhefrolling stock, increasing the quality of
passenger service and the frequency of trains,-bsidnificant backlog in infrastructure
modernization, which contributed to several seriacsidents. It also did not release the state
from subsidizing railways, including even the formatercity network. To avoid the
disadvantages of British privatization, the EU does$ plan to privatize the infrastructure
itself, at least its basic elements. An exampléveftical privatization”, ie the transfer of both
infrastructure and freight to a private operatosswiae restructuring of Kokutetsu's national
network in Japan (the mid-1980s), also carried with full system integration. The JR
companies established at that time operate onraotel basis, competing with private
railways. North American railways have functionedsentially as private companies
("vertical") since their inception, competing widach other in the same areas (e.g. Union
Pacific Railroad and BNSF). Attempts at the railwaform made at the turn of the century in
the passenger sector in Poland disintegrated temtipg and tariff system but did not bring
competition, due to the limitation of the numbercohnections with lower tariffs where they
could compete with the InterCity system and thkifaito start a wider activity on Polish rail
routes other than PKP passenger carriers providnagsport outside the so-called
agglomeration. On the other hand, large liberabrabf transport took place in the freight
sector, where the transport market is larger. Hanethe main reason for the collapse of the
Polish railways was the state's inability to invesits transport infrastructure in recent years.
Significant changes in financing the modernizatiand revitalization of the railway
infrastructure in Poland took place after 2014 giwere allocated from the EU subsidies and
the state budget. The level of subsidization ofspager transport in Poland is one of the
lowest in Europe.

Directions of changes in the transport policy assuing the renaissance of railways
The railway network is an important element of teentry's transport system, and its proper
development enables the achievement of an inteéoiséalance on the transport market.
Since the Second World War in Poland, along witd trevelopment of the automotive
industry, the railway lines were gradually liquidtin 1954, there were 26,999 kilometers in
operation, at present, there are 19,500 km, inofudil,900 km electrified. In previous
periods, when there were no funds for its mainteaathere were also ideas to limit their
length of railway lines to 15,000 km. For severaass, the development of rail transport has
been supported in Poland's transport policy. In dbgent financial perspective, PLN 75
billion has been allocated to the modernization @witalization of the railway infrastructure
and support for passenger transport from variousces

As a country located on important transit routestlee one hand, we have more and
more crowded motorways and expressways, and orottiex, a relatively well-developed
railway infrastructure on the main communicatiomtes, which, after modernization, can
carry significant flows of cargo. However, for trgevelopment of transport, a point
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infrastructure is needed on which loading and wtilzg activities can be carried out. Cargo
transport is an important segment influencing tbeetbpment of railways.

The decision of the European Parliament and then€@byEU) 2020/2228 of 23
December 2020 on the European Year of Railwaysl(Pb®licates the need to increase the
role of rail transport in the transport of peopted ggoods. The European Green Deal means
accelerating the transition to sustainable and smmability to meet these challenges. In
particular, a significant proportion of the 75%guafods currently transported by road must be
shifted to rail and inland waterways. This relogatirequires significant investments,
including investments in the context of economicokeery, the major part of which will be
related to the implementation of the Trans-EuropBamsport Network (TEN-T) and efforts
to increase the efficiency of rail freight corridor

The overall aim of the European Year is to encosiragd support efforts by the
Member States, regional and local authorities, @hér organizations to increase the share of
passenger and freight transport by rail. In thiswhoent, inter alia, intermediate goals were
recorded:

-promoting rail as a sustainable, innovative, itenected and intermodal, safe and
affordable mode of transport, in particular by higihting the role of railways, including as a
pillar of an efficient logistics network capable pfoviding essential services, even in
unexpected emergencies;

- emphasizing the European cross-border dimensiorailbvays, which connects citizens,
enables them to discover the Union in all its dsutgr supports socio-economic and territorial
cohesion, and contributes to the integration of Wméon's internal market, in particular by
ensuring better connectivity within and with theogeaphical periphery, in including thanks
to regional cross-border connections;

-enhancing the contribution of railways to the depeent of the Union's economy, its
industry, including its global competitiveness, titade, and society, in particular as regards
aspects related to regional and local developnsrstainable tourism, education, youth and
culture, and improving accessibility for people twitlisabilities or people with reduced
mobility, in particular taking into account the nseof the elderly. For the rutting time, the
European Union points to the need to change tmspat policy of its member states. If we
compare it with the statistical data on the implatagon of land transport in our country, we
can rather say that we are currently taking theoeje direction.

It should be borne in mind that increasing the sladrrail transport in the transport market
requires a new approach to shaping the transpdidypdransport is a complex system in
which, apart from the means of transport and itfuature, qualified personnel is needed.
The process of changes in the workload of the pamsector will result in the need to train
and retrain many people. The later we start thosgss, the greater its costs will be.
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