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PRESENTATION OF THE RAIL FREIGHT MARKET’S
CONCENTRATION WITH RESPECT TO THE GAS MARKET
WITH THE HELP OF THE HERFINDAL-HIRSCHMAN INDEX

Purpose. To demonstrate the current level of concentration on the rail freight market and to find a feasible long-
term way for its expansion and progress by exploring and comparing it to another industrial branch well ahead on
the road of concentration. Methodology. To identify an industrial branch being at an appropriate level of concentra-
tion, therefore being suitable for the purpose. To adapt the Herfindahl-Hirschman Index (HHI) for measuring the
level of concentration of the market. Finally, to make a series of comparisons between the levels of concentrations
of the two markets. Findings. In terms of concentration of the market, the liberalisation was more successful in the
gas sector than in the rail freight sector, in Hungary. Therefore, the Hungarian gas sector is to be abandoned for
comparison purposes and another, more suitable should be picked. Figures in the charts and findings of the applica-
tion of the HH Index demonstrate that the liberalisation process in the energetics sector in Estonia has been most
efficient. The methods of the Estonian process may be applicable for reducing the level of concentration on the rail
freight market in Hungary. Originality. Novelty as far as the application of the Herfindahl-Hirschman Index for the
purposes of the investigation is concerned. An innovative approach to analyse the structure of the rail freight market
by a test, which has been unique so far in Hungary. Practical value. By using a mathematical method, a market
suitable for testing can be selected. The results of the analyses can be adopted for the purposes of the rail freight
market.
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Introduction We will introduce the HHI index, its forming’s
mathematical method, and what consequences can
be drawn from it regarding the degree of liberaliza-
tion. Then we will determine the HHI index of the
natural gas industry and the rail freight. Based on
this data we will point out the differences and ten-
dencies in numbers and draw conclusions.

The purpose of research. The Hungarian rail
freight as well as a number of other services should
be liberalized. One reason is that the liberalized
market creates the conditions for that the quality,
the performance and the low price should mean the
competitive edge and not the speculative instru-
ments and the abuse of a dominant market position
[1]. This is the interest of the sector as it contrib-
utes to development, and also the interest of the
consumers as they can enjoy higher value services
with more choice besides a better price-
performance ratio.

Because of all these reasons the European Un-
ion (hereinafter EU) also provides directives for
the liberalization to the legislators. These direc-

In this paper we point out that compared to oth-
er sectors ahead with the liberalization, the degree
of liberalization of rail freight can be defined.
A possible way to this comparison is the applica-
tion of the Herfindahl-Hirschman Index (hereinaf-
ter HHI). The HHI index shows the concentration
of the market, the lower the value the more liberal-
ized the particular market is. Our study will show
that the liberalization of rail freight cannot be con-
sidered satisfactory. To find a solution to this prob-
lem, the method to be applied is that we examine
the liberalization processes of industries showing
similarities to rail freight with other, specific char-
acteristics [14].

We will select an industry based on some of the
important features, and examine its process of lib-
eralization to receive guidance in the future on how
the liberalization of Hungarian rail freight can be
made. In our article we examine the natural gas
service among the industries, and we will compare
this the rail freight on the basis of the HHI index.
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tives are 91/440/EEC, 95/19/EK, «First Railway
Package» (2001), «Second Railway Package»
(2004), «Third Railway Package» (2007), «Forth
Railway Package» (2013) [4]. These directives
have gradually prescribed the advancing of the lib-
eralization process. The liberalization of Hungarian
rail freight has already begun, but not yet com-
plete. The long-term goal of our research is to find
a solution to the question of how the liberalization
of Hungarian rail freight sector can be continued
[10]. For this we chose the method to examine the
process of liberalization in other industries which
are already ahead of or even been liberalized on an
acceptable level [5].

The method. In this paper we deal with that
how to select the example industry, which industry
should we consider sample to find guidance to the
further liberalization of Hungarian rail freight. For
this in the first round we should find such indus-
tries, which are more similar to rail freight with
regard to characteristics. Such common character-
istics are, for example, that we talk about a service,
which is associated with a physical network, which
network is multi-level depending on how large ar-
ea it covers. If we had found the market with these
characteristics, we would have needed to choose
the most suitable among them. We also judge this
suitability with the degree of liberalization, be-
cause only then we can conclude that the choice
described above is ahead to the liberalization proc-
ess, that is, whether we can draw progressive les-
sons from it? We determined the degree of liberali-
zation by using HHI. In this paper we are moving
forward in the above-described steps.

Choosing the appropriate industry. The service
sector similarly networked as rail, the other infra-
structure sectors, namely drinking water supply,
natural gas supply, district heating and electricity
services [8]. There is no nationwide network of
district heating, but only local, so we can ignore
this sector. The remaining three has national and
international level as well. Among them the natural
gas service has both regional and national, and also
international level, so we find this sector suitable
for further analysis, which determines the degree
of liberalization by using HHI [2].

Presentation of Herfindahl-Hirschman Index
(HHI). The Herfindahl-Hirschman Index shows
how concentrated a particular market is, that is

how well its shares are distributed among the par-
ticipants [3]. The more even the share of the mar-
ket participants is, the smaller the HHI is, and in
case if less participants have more shares, then the
HHI will be higher. Its forming is done by the sum
of squares of the market operator’s shares:

HHI:Zn:rf,

i=1

where n — the number of market operators; 7. —
the share of i operator.

Its value is between % and 1, or it is also usu-

al to substitute 7, with the number value of per-

centages, then the upper threshold is 10000, this is
more expressive.

We distinguish three levels of classification of
the markets’ concentration based on the HHI:

According to the US classification:

— Non-concentrated market: HHI below 1 500

— Less concentrated market: HHI between
1 500 and 2 500

— Highly concentrated market: HHI above
2 500

According to the Hungarian classification:

— HHI below 1 000 — non-concentrated market

— HHI between 1 000 and 1 800 — less concen-
trated market

HHI above 1800 — highly concentrated market
[12].

Presentation of the calculation and its results.
In the following diagrams (see Fig. 1, Fig. 2,
Fig. 3, Fig. 4, Fig. 5, Fig. 6, Fig. 7, and Fig. 8) we
can see the companies’ market share of the natural
gas service and the rail freight market. In the fol-
lowing diagrams the letters are the names of the
rail freight market actors in Hungary (A, B, C, ...).
The figures show the percentage share calculated
in freight ton-km basis. After the graphics present-
ing the certain years, in summary we will illustrate
the evolution of HHI in terms of rail freight and
natural gas service, in the period from 2010 and
2015.
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The proportion of the Hungarian rail freight market in 2010
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Fig. 1. The proportion of the Hungarian rail freight market in 2010
Source: own work (National Transport Authority)

The proportion of the Hungarian rail freight market in 2011
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Fig. 2. The proportion of the Hungarian rail freight market in 2011
Source: own work (National Transport Authority)
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The proportion of the Hungarian rail freight market in 2012
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Fig. 3. The proportion of the Hungarian rail freight market in 2012
Source: own work (National Transport Authority)

The proportion of the Hungarian rail freight market in 2013
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Fig. 4. The proportion of the Hungarian rail freight market in 2013
Source: own work (National Transport Authority)
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The proportion of the Hungarian rail freight market in 2014
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Fig. 5. The proportion of the Hungarian rail freight market in 2014
Source: own work (National Transport Authority)

The proportion of the Hungarian rail freight market in 2015
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Fig. 6. The proportion of the Hungarian rail freight market in 2015
Source: own work (National Transport Authority)
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Fig. 7. The HHI indexes of the Hungarian rail freight from 2010 to 2015 broken down by years
Source: own work (National Transport Authority)

ESTIMATED HHI INDEX PER EU MS AT UPSTREAM
SOURCING COMPANIES’ LEVEL 2011-2015
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Fig. 8. The HHI index of the European countries’ gas trade and market in 2011 and in 2015
Source: ACER calculations based on Eurostat and Eurostat Comext, BP Statistical Report, Frontier Consultancy
desktop research for GTM 2014 and NRAs data. (See annex 1 for methodology clarification)
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Rail freight. The HHI index of rail freight fluc-
tuated between 4500 and 7000 in the period from
2010 to 2015 (Chart 1-6), showed a clear decrease
until 2013 and then began to rise (Chart 5). With
these HHI indexes, unfortunately, the rail freight
market is in the «highly concentrated» category.
This is because the share of one of the market op-
erators is overwhelming, this company’s share af-
fected the tendencies the most. From this it is visi-
ble that the circle of market operators has steadily
expanded, this has not significantly improved the
concentration of the market since new entrants
hold only a small share of the market. The liberali-
zation process is not satisfactory, the market com-
petition’s conditions of fair, quality and perform-
ance based, serving the interest of the consumers in
the long run are not met.

Natural gas service. From Chart 9 can be con-
cluded that Hungary had the largest increase in
market concentration from all EU Member States
[13]. In Estonia, however, it shows that it came
back nearly 50% from the highest concentration
[6]. This is because of the good differentiation, the
choice of good product range and good economic
decisions [9, 15].

Conclusions

All these show that the liberalization of Hun-
garian rail freight still intends to continue. The
structure of the market is required to be homoge-
nized to comply with European Union directives
and to make passible the development of a healthy
market competition bearing in mind the interest of
consumers. As a result of our research we can see
that the liberalization efforts have not been suffi-
ciently successful in the natural gas supply market
[7]. By taking into account this and the previous
considerations, it can be said that it is not worth-
while examine how the liberalization of this indus-
try has been implemented in Hungary. Instead, we
must seek for another, more suitable example of
industry hereinafter. Or further studies would be
necessary in the energy liberalization of Estonia,
because as the above figure shows, Estonia could
reduce its market concentration very well. As an-
other direction of our research, we will examine
the gas industry market and position of Estonia.
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MPE3EHTALISI KOHIEHTPALII BAHTAYKHOI'O
3AJIIBHUYHOI'O PUHKY WIOJ0 F'A30BOI'O PUHKY
3A JIOIOMOT OI0 IHJIEKCY XEP®IHJIAJIS-XIPIIMAHA

Merta. /laHa cTarTst Mae 3a METy MPOJEMOHCTPYBATH MOTOYHUI PiBEHb KOHIEHTpAllii pUHKY 3aJi3HUYHUX BaH-
TXKHUAX TEPEBE3CHb Ta 3HAWUTH AOIIBHUM MOCTIHHUN CrOCiO HOro PO3MIMPEHHS 1 MPOCYBaHHS, JOCIIIKYHOUYU
1 MOPIBHIOOYH HOTO 3 1HIIMMH NPOMHUCIIOBUMH TaTy3sIMH, SIKI JOCSIIIM 3HAYHUX YCHIXiB HA LUIAXY 10 KOHLEHTpaLil
puHKY. MeTtoauka. Y po0oTi HeoOXiqHO: 1) BU3HAUNTH NMPOMMCIIOBY Taly3b, IO 3HAXOAWUTHCS HA BiATIOBITHOMY
PiBHI KOHIIEHTpAIIil, 1, OT)Ke, MPUAATHY IS 1€l MeTH; 2) aJanTyBaTH iHACKC KOHIeHTpamii Xepdingans-Xiprnmana
(IXX) mns BuMiproBaHHS PiBHSA KOHIICHTpALii PHHKY; 3) 3pOOMTH, HapeIlTi, P HOPIBHSIHD PIBHIB KOHIIEHTpAIliil
IIBOX pUHKIB. Pe3yabTaTu. 3 TOUKH 30py KOHIICHTpALii pUHKY B YTOPIIHHI JiGepanizamis Oyina OUTbII yCIINTHOKO
B Ta30Biil ramysi, HiXK B rary3i 3aJi3HIYHIX BaHTOKHUX IIepeBe3eHb. TOMY yrOpChKYy Ta30BY Taily3b CIIil BUKITFOUH-
TH 3 TOPIBHSAHHS Ta BUOpATH iHIIY, OUeII BigmoBigHy. L{udpu, HaBexeHi B TaOIMIAX, 1 pe3yIbTaTH 3aCTOCYBaHHS
IXX cBiguaTth mpo Te, M0 mporiec Jibepaiizarii y ramy3i enepretukn Ecrtonii Oy HaiiOimpm edextuBHUM. {7t
3HIDKCHHS PIBHS KOHIICHTpAIlil HA PUHKY BaHTAKHUX 3aJI3HHYHUX IIEPEBE3CHb B YTOPIIMHI MOXYTh OyTH 3aCTOCO-
BaHi MeToau Jyibepanmizanii Ectonii. HaykoBa HOBH3HA. Y CTaTTi BIEpINE PO3TJIIAETHCSA 3aCTOCYBAHHS 1HIEKCY
Xepo¢inpansa-Xipmmana Juisi METH JOCIIDKEHHs. BUKOPUCTOBYEThCSl IHHOBALIMHUE MiJXiA O aHANi3y CTPYKTYpH
PHHKY 3aJi3HHYHUX BaHTa)KHHUX IEPEBE3CHb 32 JONOMOIOI0 TECTy, SIKUH J0Ci OyB YHIKaJbHUM JUIsi YTOPLIMHH.
IIpakTHyHa 3HaYMMicTh. 3 BUKOPUCTAHHSIM MaTeMaTHYHOTO METOJIy MOKHA BUOpaTH BiANIOBITHUHN JJISl TECTYBaH-
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HSl pUHOK. Pe3ynbratu aHaii3iB MOXKYTh BUKOPHCTOBYBATHCS Ul LICH PUHKY 3aJli3HUYHHX BAaHTXHHUX IHepeBe-
3CHb.
Kmiouosi croea: 3amizuuiis; ra3; puHOK; gidepanizariis; iHaekc Xepdinmais-XipiiMaHa; BAaHTaKOICPEBE3CHHS
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NMPE3EHTALIIMA KOHIHEHTPAIIMU I'PY30BOI'O
KEJE3HOAOPOKHOI'O PBIHKA B OTHOIIEHUH I'A30BOI'O
PBIHKA C IOMOIbIO NTHAEKCA XEPOUHIAJISA-XUPIIIMAHA

Hean. JlanHas cTaThs HMEET CBOEH LENBIO MPOJIEMOHCTPUPOBATh TEKYIIHH yPOBEHb KOHIIEHTPAUH PhIHKA JKe-
JIE3HOJIOPOKHBIX TPY30BBIX IEPEBO30K M HAWTH 1enecooOpa3HbIil MOCTOSHHBIA CHOCOO €ro pacIIMpeHus
U MIPOJIBMXKEHHMS, UCCIEAYsl U CPABHUBASL €TO C APYTUMH IPOMBIIIIEHHBIMUA OTPACISIMU, KOTOPBIE JOCTUTIIN 3HAYH-
TENBHBIX YCIIEXOB HA IMyTH K KOHIEHTpanuu peinka. Metoauka. B pabore Heobxoammo: 1) onpenenuTs IpoMBIII-
JICHHYIO OTpacib, HAXOAALIYIOCS Ha COOTBETCTBYIOIIEM YPOBHE KOHIIEHTPALIUH, U, CIE€0BATENIbHO, IPUTOAHYIO AJIS
9TOM wenu; 2) aanTupoBarh UHAEKC KoHIeHTpaunu Xepduunansi-Xupumana (MXX) aist u3sMepeHus ypoBHsI KOH-
LEHTpalMu pbIHKA; 3) chaenaTbh, HAKOHEL, psAJ CPaBHEHUIl YpOBHEH KOHIIEHTpauuil IBYyX PHIHKOB. Pe3yJbTaThl.
C TOYKM 3peHHs] KOHLEHTPAlMK pPbIHKa B BeHrpuu nmbepann3anus Obuta Oosiee yCIeHOM B ra30BOi 0Tpacin, 4eM
B OTPACIH >KEIE3HOAOPOKHBIX IPY30BbIX MepeB0O30K. [103TOMy BEHIepCKyI0 ra30BYI0 OTPACHb CIEAYET UCKIIOUUTH
W3 CPaBHEHUS U BBIOpATh Ipyrylo, 6osee moaxoxasamtyro. Lndpsel, npuBeneHHbIe B TAOINLAX, U PE3yJIbTATHl IPUME-
HeHns XX CBHIETENBCTBYIOT O TOM, UTO MPOIIECC THOSpaIN3aIlii B OTPACIIH YHEPTETHKH DCTOHUN OBLT Hanmboee
¢ dexkTuBHbIM. IIIs1 CHI)KEHHSI yPOBHS KOHIIGHTPAMU HA PBHIHKE IPY30BBIX JKEIE3HOAOPOKHBIX IIEPEBO30K B BeHr-
puM MOTYT OBITH IPUMEHEHBI METObI TuOepanu3anun Dcronnn. HayyHas HoBu3Ha. B craThe BepBbie paccmart-
pHuBaeTCs npuMeHeHne uHAekca Xepduuaansi-XupiuiMaHa Juis 1eneid uccienoBanus. Mcnonb3yercss HHHOBAIMOH-
HBII NOJXOJ K aHAIU3y CTPYKTYpPbI PBIHKA KEIE3HOJOPOXKHBIX I'PY30BBIX MEPEBO30K C IMOMOIIBIO TECTa, KOTOPBIH
JI0 cuX 1op ObuT yHHKanbHBIM Juisi Benrpuu. IlpakTndeckas 3HaunMocTb. C HCIOJIb30BaHHEM MaTEMaTH4ECKOTO
METOAAa MOXKHO Bbl6paTb HO)IXOZ[)IIJ_[I/lﬁ JUIA TECTUPOBAHUS PBIHOK. Pe3yanaTb1 AHAJIM30B MOT'YT UCIIOJIb30BATHCA JJIA
LeJIel phIHKA XKeJIe3HOAOPOKHBIX TPY30BBIX NIEPEBO3OK.

Kniouegvie cnoea: xene3Has 1opora; ra3; pelHOK; JmOepanu3anus; HHIeKe XephuHaais- XupiMana; rpy3ore-
PEBO3KH

REFERENCES

1. Bethlendi A. A hazai hitelpiac empirikus vizsgalata fejlédési iranyok, makrogazdasagi és pénziigyi sta-
bilitasi kdvetkezmények [Empirical research of the interior credit market, direction of development, macro
economical and financial stability consequences]: PhD thesis. Budapesti Miiszaki és Gazdasagtudomanyi
Egyetem Gazdalkodas- és Szervezéstudomanyi Doktori Iskola [Doctoral School of Business and Manage-
ment, Budapest University of Technology and Economics]. Budapest, 2009, pp. 22-31.

2. Bointner R. Knowledge in the energy sector: what R&D Expenditures and patents reveal about innovation
[Vortrag]. 38" IAEE Intern. Conf. (25.05-27.05.2015). Tiirkei, Antalya, 2015. P. 2.

3. Cutler D.M., Morton F.S. Hospitals, Market Share, and Consolidation. J4MA, 2013, vol. 310, issue 18,
pp- 1964-1970. doi:10.1001/jama.2013.281675.

4. Duleba S., Shimazaki Y., Mishina T. An Analysis on the connections of factors in a public transport system
by AHP-ISM. Transport, 2013, vol. 28, issue 4, pp. 404-412. doi: 10.3846/16484142.2013.867282.

5. Gregor G., Kiss A., Mezdsi A. Generation Investments under Liberalized Conditions in the Central and
South-East European region. Security of Energy Supply in Central and South-East Europe. Ed. P. Kaderak.
Budapest, REKK Publ., 2011, pp. 150-201.

6. Liberaliasation of the Estonian Gas Market: A report to Elering AS Oxford: Poyry Management Consult-
ing, 2011. 154 o Available at:

doi 10.15802/stp2016/90474 © B. Farkas, 2016

77



ISSN 2307-3489 (Print), ISSN 2307-6666 (Online)

Hayxa ta nporpec Tpancnopty. Bicauk [{HinponeTpoBchKoro
HaIliOHAJIBHOTO YHIBepPCHTETY 3ali3HHYHOTO TpaHcHopTy, 2016, Ne 6 (66)

EKOHOMIKA TA VITPABJIIHHA

10.

11.

12.

13.

14.

15.

Dr.

http://www.poyry.com/sites/default/files/573 estonian_liberalisation v1 0.pdf (Accessed 04 October
2016).

Kiss A., Mez6si A., Toth A.I. Measures and Indicators of Regional Electricity and Gas Supply Security in
Central and South-East Europe. Security of Energy Supply in Central and South-East Europe. Ed.
P. Kaderak. Budapest, REKK Publ., 2011, pp. 8-51.

Kurmai V. A piaci verseny és koncentracio az almastiritmény vilagpiacan [The market competition and
concentration on the global market of the appleconcentrate]. Agrdrtudomanyi Kézlemények — Acta Agraria
Debreceniensis, 2016, issue 69, pp. 129-133.

Ripple R. D. Global Natural gas markets: Prospects for US exports?: presentation. EIA Energy Conf.
(15.06-16.06.2015).  The  University of  Tulsa. = Washington, = 2015.  Available at:
https://www.eia.gov/conference/2015/pdf/presentations/ripple.pdf (Accessed 03 January 2017).

Smith A.S.J., Benedetto V., Nash C.A. The Impacts of Economic Regulation on the Efficiency of European
Railway Systems. 4™ White Rose Doctoral Training Centre Economics Conference (27.03.2015). Univer-
sity of Leeds. Leeds Publ., 2015. P. 5.

Sugar A. A piacszabalyozas elméleti és gyakorlati aspektusai kdzszolgaltatd szektorokban, elsdsorban az
energiaszektor arszabalyozasa példajan [The theoretic and practical aspects of the market regulation in the
public service sectors, primely as an example of the price regulation of the energy sector]: PhD thesis. Bu-
dapest, Corvinus University of Budapest Publ., 2011. 27 p.

Uhrin G. A verseny intenzitdsanak mérhet6sége [Mensurability of the competition’s intensity]. 40 p. Avail-
able at: http://www.gvh.hu/data/cms1000455/Uhrin%20G%C3%A 1 bor.pdf (Accessed 05 October 2016).
Vandewalle J. Natural gas in the energy transition. Technical challenges and opportunities of natural gas
and its infrastructure as a flexibility-providing resource: Dissertation. Leuven, KU Publ., 2014. 268 p.
Varga J. A versenyképesség tobbszintli elemzése az innovacioval valo dsszefliggése [Multilevel analysis of
the competitivness and the corelation with the innovation]: doktori (Ph.D) értekezés. G6do116, Szent Istvan
Egyetem Publ., 2014. 215 p.

Youngs R. The EU’s global climate and energy policies: gathering momentum? FRIDE’s working papers.
2013, no. 118, pp- 24. Available at:
http://fride.org/download/WP 118 EU global climate and energy policies.pdf (Accessed 07 November
2016).

habil. Duleba Szabolcs, Budapest University of Technology and Economics (Hungary);

Prof. S. V. Myamlin, D. Sc. (Tech.) (Ukraine) recommended this article to be published

Received: Sep. 30, 2016
Accepted: Dec. 05,2016

doi 10.15802/stp2016/90474 © B. Farkas, 2016

78



