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Abstarct:

Purpose: The study's objective is to evaluate the changes observed in the rail transport
market in Poland. The analysis covers both the market of freight services and the conditions
of passenger transport. The materials used in the analysis consist of records of the Central
Statistical Office (GUS) and record sheets and reports of the Railway Transport Office
(UTK). The studied period covers the years 2010-2019.

Design/Methodology/Approach: A two-step process undertook the research. The first step
involved an analysis of changes in the market of freight services. The analysis was performed
via an evaluation of freight's total mass, the volume of transport activity (performance), and
the volume of train operations. The scope of changes on the market of intermodal freight
transport was analyzed in detail. The second step was an examination of changes in the
market of passenger transport. Here, the assessment involved the number of passengers
carried and individual rail carriers' involvement in the execution of the transport process.
Also, the drivers of rail utilization rate differentiation were investigated.

Findings: Concerning rail freight transport, an area of particular intensity is intermodal
transport. Over the period 2010-2019, there was an over the four-fold rise in the total mass
of freight and the number of transport units. The analysis conducted in the field of passenger
transport showed its growing importance. The rail utilization rate demonstrated that,
statistically, every Polish resident traveled by train more than 8 times per year. The above
results tended to increase year by year.

Practical Implications: The conducted analysis indicates that thanks to intermodal freight
transport, rail transport can be highly competitive when it comes to other modes of
transport. It is becoming an interesting alternative also to road trips. Rail popularization is
in the hands of public transport associations in individual regions. By developing regular
timetables and frequency of transport services, the purchase and retrofitting of rolling stock
can contribute to the industry's growth.

Originality/Value: The study presents the core factors affecting rail freight and passenger
transport development. The analysis of rail utilization in individual regions could provide a
basis for strategic decision-making regarding rail transport policy development directions.
This may pertain not only to state-wide but also to local activities.
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1. Introduction

Economic growth boosts trade, which in turn increases transport volumes.
Contemporary economies become global, and it is crucial to develop effective
logistic chains that allow for uninterrupted and timely deliveries. This requires
efficient transport systems that provide for a cost-effective and convenient export
and import of a variety of goods (Wang et al., 2018).

One of the most important areas of transport operations is passenger and freight
transport. The supply of goods is done via various means of transport. When
selecting a transport method, one needs to consider its speed, frequency, reliability,
accessibility, and cost (Mendyk, 2009). If the decisive factor is speed, the best
solution will be air or road transport. However, if the main criterion is reliability or
low cost, rail transport is an option worth consideration (Zhang et al., 2018; 2019).
A transport service provider offering transport services for the benefit of a company
impacts the performance of the supply chain items it owns (Zitricky et al., 2017).
Company competitiveness and demand for company products depend on the service
provider. The choice of transport means greatly affects products' price, timely
delivery, and condition of goods post-shipment (Gotebska, 2009).

Rail transport is an area of activity that in the 20th century contributed to the
development of industry and trade and participated in the formation of contemporary
economies. At the beginning of the 21st century, however, rail transport reached the
stage where it had to start competing and fight for survival. In the period 2002 —
2019, the share of rail transport in transported goods' total weight dropped from
21.4% to 10.5%. The pressure was mainly on the part of road transport. Its share in
the same period increased from 72.2% to 86.5% (Dymitrowicz-Zycka, 2020).

The object of the study is to evaluate the changes observed in the rail transport
market in Poland. The analysis covers both the market of freight services and the
conditions of passenger transport. The issue was investigated not only from the
national but also the regional (by Province) point of view.

2. Literature Review

Concerning the subject matter, transport is a targeted conveyance of people or goods
from place to place, technically, organizationally, and economically separated from
other activities. Therefore, transport is closely related to the use of specific means of
transport, necessary infrastructure, and the presence of specific business entities,
which provide transport services and generate financial outcomes of the said
activities (JaraStniené, 2016).

Separation of transport activities is observed when transport services occur
independently and are pursued with the application of means specific for individual
branches of transport (Jarasiiniené et al., 2017; Stowinski, 2008). Concerning the
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material scope, transport should be treated as the movement of humans or goods (the
so-called transport objects) in space and time using suitable means (Rydzkowski,
Wojewodzka-Kroél, 2008).

Another definition presents transport as a total of means and activities used to move
cargo, people, and news from one place to another. This approach may be referred to
as a process-material one. One more approach, known as the economic approach,
claims that transport is a process through which people under the conditions of
limited resources have humans, things, and energy moved in space to satisfy various
needs (van Vuuren, 2002; Khodakivskyi et al., 2019).

Rail transport has certain intrinsic characteristics that constitute the core of its
advantages and limitations. A factor that determines railway development is the
ability to transport large volumes of passengers or freight at any given time
(Stefancova et al., 2017). This branch's transport features relatively limited external
effects via a relatively low energy consumption and low emissions of hazardous
compounds (Nedeliakova et al., 2014). Also, the railway features a low area
occupancy (Lopez Pelaez et al., 2012).

An important aspect of the railway is safety, high traffic management, and track
organization (Santarremigia et al., 2018). Some of the adverse factors are uneven
distribution of infrastructure and its various parameters limiting country-to-country
compatibility. What is more, railway transport does not allow door-to-door
deliveries either. Thus, it requires support concerning cargo by road transport almost
regularly (Skrucany et al., 2017). Replacement infrastructure is also limited, so the
railway is susceptible to impediments during renovation and modernization, which
determines its low flexibility (Otto et al., 2019).

In the market context, barriers to railway development are posed by the difficulties
faced by new railway carriers trying to enter the market — high cost, licenses,
infrastructure access permits, and low rolling stock availability (Masek et al., 2016;
Lopez Pelaez et al., 2012). Although railway transport is considered to be more
environmentally friendly than road transport, it is also a source of emissions, noise,
and vibrations, and it limits the use of areas adjacent to track to some elements of
railway infrastructure (Dolinayova et al., 2016; Antonowicz, 2016). Even though the
railway features high capacity, it is often treated as a road transport substitute (Wang
et al., 2020).

An answer to the search for new, more effective, cost-effective, and environmentally
friendly modes of transport is intermodal transport (Abbassi et al., 2019). It largely
relies on rail transport as a safer, more environmentally oriented, and potentially
more effective alternative on long distances (Costa et al., 2017; Dedik et al., 2020).

Intermodal transport can carry large freight volumes long distances and are less
exposed to weather conditions and other disruptions (Mindur and Gasior, 2006). A
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key issue is that intermodal transport avoids limitations typical of road transport
(e.g., the prohibition of circulation during weekends, limitation of circulation at
night, limitation of drivers' working hours). Its more common use fights the surge in
the circulation of heavy goods vehicles on roads and at border crossings, which
undoubtedly plays a major role in transit countries. All of the above translates into
benefits in the form of cost reduction of the entire transport process, an increase in
delivery time, timely deliveries, and enhanced cargo security (Zajac and Swieboda,
2017; Suzuki and Li, 2012). The final effect is a rise in the level of provided
transport services. Intermodal transport is becoming a form of transport oriented at a
holistic approach to the entire supply chain (Sakalys and Batarliené, 2017).

3. Material and Methodology

The object of the study is to evaluate the changes observed in the rail transport
market in Poland. The analysis covers both the market of freight services and the
conditions of passenger transport. The materials used in the analysis consist of
records of the Central Statistical Office (GUS) and record sheets and reports of the
Railway Transport Office (UTK). The studied period covers the years 2010-2019.

A two-step process undertook the research. The first step involved an analysis of
changes in the market of freight services. The analysis was performed via an
evaluation of freight's total mass, the volume of transport activity (performance),
and the volume of train operations. The scope of changes on the market of
intermodal freight transport was analyzed in detail.

The second step was an examination of changes in the market of passenger transport.
Here, the assessment involved the number of passengers carried and individual rail
carriers' involvement in the execution of the transport process. Also, the drivers of
rail utilization rate differentiation were investigated. The rail utilization rate was
defined as the number of journeys by passenger trains times the total population of a
given area. Upon a factual and logical verification and a review of the subject
literature, the factors selected for the analysis of correlation were, amongst others:
rail network density per 100 km, GDP per capita, unemployment rate, and
participation of local transport. Provinces conducted the statistical analysis.

4. Results

The level of cargo transport expressed by the volume of transport activity
(performance) places Polish rail transport second among the European Union states,
between Germany (1st) and France (3rd). The Polish market for rail freight services
differs from other European markets. Currently, there are 60 rail carriers on the
market. Despite high diversification, the market share of three major carriers, PKP
Cargo, DB Cargo Polska, and Lotos Kolej, in the year 2019, was 90%.
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PKP Cargo is the largest rail freight service operator in Poland and the fourth largest
in the EU. It is a European rail enterprise listed for trading on an exchange. Its main
shareholder is PKP S.A. PKP Cargo’s share in the market of rail freight transport in
comparison by cargo weight was 40.3% in 2019. The situation concerning transport
activity (performance) was even better, with its share of 43.9%. Such a strong
market position was a consequence of a professionally managed, integrated chain of
logistic services.

Table 1. Changes in rail freight services in Poland over the period 2010-2019

Year Volume of rail Performance in Train operations Average service
freight in million billion tkm in million train- distance
tons km
2010 235,3 48,8 71,5 207,4
2011 249,2 54,0 79,3 216,5
2012 234,3 51,1 74,4 2121
2013 233,2 50,9 74,3 218,1
2014 2289 50,1 74,9 218,9
2015 2248 50,6 74,8 225,1
2016 222,2 50,6 74,0 2278
2017 239,9 54,8 80,0 228,6
2018 250,3 59,6 88,0 238,3
2019 236,4 55,9 82,3 236,6

Source: Own study compiled on the basis of: Statystyka przewozéw towarowychl Freight
traffic statistics UTK www.utk.gov.pl.

The analysis of the carried freight volume shows that growth was observed over the
period 2010-2011. The same was seen in the case of transport activity (performance)
and train operations (Table 1). From 2012 to 2016, there was a time of reduction in
the volume of carried freight. A significant increase had not been observed until
2017, when the volume of rail freight, performance (transport activity), and train
operations rose significantly (by ca. 8%) compared to the previous year. This
upward tendency continued throughout the year 2018. The above positive change
resulted from a favorable economic situation, increased production volumes, and a
real launch of infrastructural investment as part of EU funds from the new financial
perspective 2014-2020. In 2019, 236 million tons of cargo were transported. This
signifies a year-to-year drop by 5.5%. Due to a decreased interest in bulk product
transport, it mostly affected the second half of the year.

An important issue limiting the growth of freight service volumes is the speed of
cargo circulation. Modifications in the average commercial speed of freight trains in
the years 2010-2019 are presented in Figure 1.
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Figure 1. Average commercial speed of freight trains in the years 2010-2019 in
km/h
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Source: Own study compiled on the basis of: Statystyka przewozéow towarowychl Freight
traffic statistics UTK www.utk.gov.pl (14.06.2020).

The calculation of freight trains' average commercial speed was based on the method
whereby the commercial speed equals the distance of service (in kilometers)
multiplied by the time in which the distance was covered (in hours). The annual
average commercial speed in freight services provided by individual carriers was
converted into their market share expressed by performed train operations. The
number of trains indexed commercial speed in intermodal freight transport. Over the
period 2010-2012, the average commercial speed was over 25 km/h. In 2014, the
commercial speed decreased to 23.9 km/h. This was related to a cumulation of
infrastructural improvements by the end of the European Union's previous budget
perspective and resultant impediments. In 2015, the 2007-2013 settlement period
ended. The number of limitations and detours fell. The years 2016 and 2017 saw an
improvement in the average, but it continued to be lower than in 2012. The total
speed in freight services in 2018 dropped by over 3 km/h compared to 2017. This
reduction of freight train speed in Poland was affected by two key factors. First of
all, railroad modernization. Secondly, the rise in transport activity. Low commercial
speed harms rail transport competitiveness and makes many logistic operators
choose another branch of transport (Shi et al., 2014).

The presence of intermodal transport enhances the situation on the market of rail
freight services. Operations carried out as part of intermodal freight transport allow
one to establish modern transport chains that combine two or more transport modes
in a concise system (Tawfik and Limbourg, 2019; Kumar and Anbanandam, 2020).
Intermodal transport employs terminals that connect multiple modes of
transportation. Freight circulation is done without changing the transport unit
(Kurtulus and Cetin, 2020). The higher the number of land and land-sea terminals,
the easier the access to the connection network (Rydzkowski, 2015). An intermodal
terminal provides a fast and safe transshipment of transport units between
transportation means of two different transport types (Stoktosa, 2011).

The data analysis shows that in the years 2010-2019, there was a growth in the
quantity of intermodal rail freight services. In 2019, 19.5 million tons of cargo were
transported, compared to 17 million tons in 2018. This means an increase of 14.7%.



Agata Marcysiak

825

The share of intermodal transport in the entire market of rail services expressed by
the carried cargo volume reached 8.3% and was higher by 1.5 percentage points than
in 2018. Positive changes affected all transport parameters. In total, over the period
2010-2019, there was an over four-fold rise both in the total freight volume and the
number of transport units (Table 2).

Table 2. Changes in intermodal rail freight services in Poland over the period 2010-
2019 Number of transport units in thousands of items

Rok Volume of rail Performance in Number of Number of TEU
freight in million billion tkm loading units in in thousands of
tons thousands units
2010 4,4 1,9 345 570
2011 59 2,4 489 799
2012 8,1 3,0 645 1054
2013 8,6 3,1 689 1123
2014 9,6 3.4 700 1114
2015 10,4 3,7 745 1152
2016 12,8 4,4 951 1436
2017 14,7 54 1081 1667
2018 17,0 6,2 1259 1894
2019 19,5 71 1394 2137

Source: Own study compiled on the basis of: Przewozy intermodalne w 2019 roku, Raport/
Intermodal transport in 2019, Report UTK Warszawa 2020

In the case of intermodal rail services, the expansion of this market segment is also
illustrated by the number of rail carriers offering such services. In 2010, only 7 rail
carriers dealt with intermodal transport. In 2012, this number reached 9, and in 2016
— 13 entities. In 2019, there were already 20 operators on the intermodal transport
market. However, participation in the market of different carriers varied (Figure 2).

As in previous years, in 2019, PKP Cargo had the largest share in intermodal
transport. This pertained to the volume and activity (performance) (44.1% and
49.1% of market share, respectively). Nonetheless, year by year, the importance of
other participants of this market segment has been growing. Among other rail
carriers, the following entities recorded a significant share in terms of masses carried
by intermodal transport in 2019: Captrain Polska, PCC Intermodal, DB Cargo
Polska, and LTE Polska. Their total market share, given the volume of freight
served, was approximately 39.0%. In the case of transport activity (performance),
the relation was 37.8%, respectively. Due to its geographic location, Poland can
further develop the market of intermodal transport. Two European transport
corridors are found here: RCF 5 and RCF 8. The first one is the north corridor
connecting Polish harbors with the hinterland and (to a small extent) the neighboring
countries.
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Figure 2. Carriers’ shares in the market of intermodal rail transport by cargo
volume in 2019 (%)
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Source: Own study compiled on the basis of: Przewozy intermodalne w 2019 roku, Raport/
Intermodal transport in 2019, Report UTK Warszawa 2020

The Baltic Sea marks the beginning. Freight is then transported mainly hinterland to
land terminals. Due to, amongst others, insufficient rail infrastructure connecting
Poland, Czech and Slovakia, most trains end running at the Upper and Lower Silesia
terminals, whereas freight intended for delivery to Czech and Slovakia is then
shipped by road transport. The situation at the country's southern border needs to be
improved, and border crossings must be adapted to higher trains, with a minimum
length of 750 m and 22.5 tons of axle load.

The south corridor, RFC 8, features freight transport as part of the New Silk Road
and the circulation of cars from plants located across Czech and Slovakia to Russian
assemble plants. Poland's role as a transit country has been growing due to China —
Western Europe transport expansion.

From the East, Poland is at the interface between two rail systems (1435/1520).
Although cargo reloading time between the different systems' cars does affect
delivery time, it is not the key factor affecting transport time. What is needed for
intermodal transport to expand at the Polish eastern borders is the smooth operation
of customs, photo-sanitary conditions, and forwarding trade.

Another key aspect of rail transport activity is passenger transport (Abramovi¢ et al.,
2020; Bartosik and Wiak, 2016). In 2019, 335.9 million passengers used the services
of rail carriers in Poland. This means that the growth which began in 2015
continues, despite the falls in 2013 and 2014. In 2019, compared to the previous
year, the number of passengers grew by over 25 million, i.e., by 8.2%. A comparison
with the year 2010 is even more favorable — the rise there was by over 74 million
travelers, i.e., by 28.1% (Figure 3).
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Figure 3. The number of passengers carried by rail transport in the period 2010-
2019 (in million)
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Source: Own study compiled on the basis of: Statystyka przewozéw pasazerskich. Przewozy
pasazerskie w 2019 rokul Passenger transport statistics. Passenger transport in 2019 UTK
www.utk.gov.pl.

In 2019, transport operations (performance) increased concerning the previous year
by 4.8%. It amounted to 22.1 billion passenger-kilometers and was higher by 23.1%
than in 2010. A clearly higher dynamics of growth of the number of passengers than
transport activity (performance) means that the largest rise was observed in local
travel. The average distance covered in the period 2010-2019 decreased from 68.3
km to 65.7 km. The volume of rail transport demonstrated pronounced regional
variations. In 2018, in the Mazowieckie Province (voivodship), 98.1 million
passengers were served. Even though due to infrastructure renovations, we could
observe the first drop in years in the number of carried passengers (by 1.4 million),
the participation of this Province in the market of passenger transport was 31.6%.
The second-largest Province in the transport structure was Pomorskie Province
(18.6%), with 57.7 million passengers.

The scope of rail utilization in individual regions of the country is also characterized
by the number of trips per one inhabitant of a given Province. In Poland, the rate in
2018 was 8.1 trips per inhabitant. The highest rates were noted in the Pomorskie
(24.8), Mazowieckie (18.2), and Lower Silesia Provinces (9.4). The fourth position
was occupied by the Wielkopolskie Province, with a rate of 8.4 trips per one
resident. The top-level rate was observed in Provinces with well-developed regional
and urban rail networks. Passengers selected rail transport over individual passenger
car transport. This directly impacted a decrease of the transport congestion
phenomenon (Bai et al., 2020; Konig and Schon, 2020).

The lowest rail utilization rates were recorded in the following Provinces: Podlaskie,
Lubelskie, and Podkarpackie, with around two rail trips per one resident. This
situation is a consequence of myriad factors, such as the quality of infrastructure and
rail connections availability. What is more, the above regions feature lower
population density (Figure 4).
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Figure 4. Changes of the rail utilisation rate in Poland by Provinces in the period
2015-2018 (in %)
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Source: Own study compiled on the basis of: Kolej w wojewddztwach — wykorzystanie i
polityka transportowa./ Railway in voivodships - use and transport policy. UTK Warszawa
20109.

The analysis of the rail utilization rate changes shows that interest in this means of
transport grew in most Provinces. Nonetheless, even though passengers are more
willing to travel by rail, there is still limited rail access and not always satisfactory
connection operation (Lingaitis and Sinkeviéius, 2014). Rail is available in every
Polish capital of a Province. However, many cities that are crucial to regions have
indirect or unlimited train access. (Pietrzak and Pietrzak, 2019). The system of
factors having an impact on the extent of rail utilization in Poland is multifaceted.
The factors selected for the analysis of the degree of mutual correlation were,
amongst others: rail network density per 100 km, GDP per capita, unemployment
rate, and participation of local transport. Provinces conducted the entire statistical
analysis (Figure 5).

Figure. 5 The value of correlation coefficients between the rail utilisation rate and
selected features
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The average rail network density for Poland is 6.2 km/100 km2. Comparing the
density of rail lines and the rail utilization level by travelers in a given Province
shows that a correlation between the two parameters is not always present. A higher
rail line density does not directly translate into a high level of rail utilization. Two
provinces — Pomorskie and Mazowieckie — feature outstanding utilization rates (24.8
and 18.2, respectively), given the rail network density of 6.6 and 4.8 km/100 kmz2.
High efficiency of rail utilization in the above Provinces coincides with, amongst
other things, extensive systems of commuter rail within and around both
agglomerations. Rail lines are modernized, and, additionally, both regions have
dependent segments of linear infrastructure, i.e., Pomorska Kolej Metropolitalna and
Warszawska Kolej Dojazdowa.

The largest density of rail lines (as many as 15.8 km of lines per 100 km2) can be
found across the Silesian Province. However, the region's rail utilization rate is
merely 5 trips per resident, three trips less than the all-Poland average. On the other
hand, Provinces with the lowest density rates also had the lowest utilization rates.
These are Podlaskie and Lubelskie Provinces, where only 2 trips per average
resident per annum were recorded, with a line density of 3.6 km per 100 km2.

A highly significant correlation coefficient was noted, though, between the rail
utilization rate and the GDP per 1 resident in individual Provinces. In more affluent
regions, the number of rail trips per 1 resident was higher. The negative correlation
regarding the unemployment rate demonstrates that the population's economic
activity positively impacted rail utilization. In Provinces featuring high
unemployment rates, rail demand was lower.

A significant scope of correlation was further detected between the rail utilization
rate and the percentage of local transport and participation of the urban population.
This is evidenced by the fact that a higher number of trips per passenger often
corresponded to short-distance travel domination in a given Province. At the same
time, more urbanized areas generated higher rail utilization as a means of transport.

5. Conclusions

The market for rail transport operated under the strong pressure of road transport.
The volume of cargo transported by rail in the period 2010-2019 fluctuated between
222 and 251 million tons. A major barrier to rail transport progress is low
commercial speed. In the analyzed period, it was less than 26 km/h. The situation on
the market for rail freight services is improved by intermodal transport. Positive
changes affect all transport parameters. In total, over the period 2010-2019, there
was an over four-fold rise both in the total freight volume and the number of
transport units.

However, the situation is significantly better on the market for passenger transport.
In 2019, 74 million passengers (i.e., 28.1% more) were carried by rail in the year



Analysis of the Rail Transport Market in Poland

830

2019 than in 2010. At the same time, performance (transport activity) grew by
23.1%. Clearly, higher growth rates of the number of passengers than transport
activity mean that the largest rise was observed in local travel, which has grown
significantly.

Poles are more and more willing to travel by rail. The rail utilization rate also grew
progressively. In 2018, statistically, every Polish resident traveled by train over 8
times. This result is better than in the past years, but still below the EU average (20
trips per annum). In France, the rate was 21, in Germany — 35, and in Switzerland —
69. This provides evidence that Polish rail transport has powerful potential. What is
typical for Poland is high regional diversification concerning rail use as a means of
transport. Individual Provinces differ in terms of rail network parameters, the
methods and scope of its use, rail line density, and railway station distribution. The
statistical analysis demonstrated that a high degree of economic and social activity
of the population favored better rail utilization, which means that we can register a
feedback phenomenon. This, in turn, has a positive impact on GDP rise for the
region and counteracts social exclusion and unemployment. Provinces which carry
out attractive activities to promote and reinforce railway are Pomorskie, Lower
Silesia, Wielkopolskie, and t.6dzkie Provinces. Among some good practices
implemented by the Provinces, favoring popularization of rail transport, are
reinstituting rail connections at liquidated sections, revitalizing unused
infrastructure, investment in comfortable, state-of-the-art rolling stock, commitment
to the creation of a cyclic transport timetable, and cooperation with other self-
governments. However, a frequent barrier to cooperation is the absence of efficient
communication between the managers of rail infrastructure and local authorities.
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