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Aleksandra Aziewicz*

Modele postepowania konsumentow na rynku
a wybrane czynniki wptywajgce na zachowania
konsumentdw na rynku energii elektrycznej

w Polsce

Streszczenie

Zachowania konsumentow stanowig interesujace zagadnienie zardwno z punktu
widzenia naukowego, jak i biznesowego. Wiedza o tym, dlaczego konsumen-
ci zachowuja si¢ w okreslony sposob, podejmujac decyzje zakupowe, wspiera
przedsigbiorstwo w dazeniu do osiggniecia sukcesu na rynku. Celem artyku-
lu jest identyfikacja i analiza wptywu wybranych czynnikow na zachowania
konsumentéw na rynku energii elektrycznej. Istotnym elementem artykutu jest
przeglad literatury polskiej oraz zagranicznej dotyczacej zachowan konsumen-
tow oraz omowienie modelu zachowan Howarda-Shetha oraz Nicosii, wraz
z odniesieniem do determinant zachowania konsumentow. W artykule omowio-
ne zostaty rowniez wyniki badania wptywu wybranych czynnikow na zachowa-
nia konsumentéw na rynku energii elektrycznej dotyczace nowych produktéw
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oferowanych na rynku energii elektrycznej. Wyniki przeprowadzonego badania
wskazuja, ze najwickszy wpltyw na zachowania konsumentow wzgledem no-
wych produktow energetycznych moga mie¢ czynniki o charakterze psycholo-
gicznym oraz ekonomicznym.

Stowa kluczowe: zachowania konsumentow, modele zachowan nabywcow, ry-
nek energii elektrycznej, determinanty zachowan nabywcow.

JEL: D10, M0O

Models of consumer behavior on the market
and selected factors influencing behavior
of consumers on the electricity market in Poland

Summary

Consumer behaviour is an interesting issue from a scientific and business point
of view. Knowledge concerning why consumers behave in a certain way while
making purchasing decisions supports the company’s efforts to achieve success in
the market. The article aims to identify factors influencing the behaviour of con-
sumers in the electricity market. It was fulfilled in two ways. Firstly, Polish and
foreign literature on consumer behaviour has been reviewed. The author discussed
the Howard-Sheth and Nicosii behavioural model and then referred to the factors
influencing consumer behaviour. Secondly, the results of the empirical study on
the impact of selected factors on consumer behaviour in the electricity market
were discussed. The study’s results indicate that psychological and economic
factors may impact consumer behaviour toward new energy products the most.

Keywords: consumer behaviour, consumer behaviour models electricity market
determinants of consumer behaviours.



Wstep

Zachowania konsumentdéw znajduja si¢ w kregu zainteresowan réznych nauk
— psychologii, socjologii, antropologii czy ekonomii. Tym samym nie zaska-
kuje, ze w literaturze przedmiotu mozna spotkaé si¢ z licznymi podej$ciami
do pojecia ,,zachowania konsumentow”, ktore ktada nacisk na rozne aspekty.
Zachowania konsumentow zostaty zdefiniowane w obrebie dziedziny nauki,
ktora zajmuje si¢ zrozumieniem cztowieka w otoczeniu rynkowym (Stasiuk,
Maison 2014, s. 19). Socjolog J. Szczepanski zachowania konsumentow rozu-
mie jako og6t czynnosci, dziatan i sposobow postepowania majacych na celu
zdobycie srodkow zaspokojenia potrzeb oraz ogdl sposobdéw obchodzenia sie¢
z tymi $rodkami (Szczepanski 1977, s. 23). Z kolei A. Stankevich definiu-
je zachowania konsumentow jako proces doswiadczany przez konsumentow
w trakcie robienia zakupow, ktory jednocze$nie uwzglednia wptyw réznych
czynnikow na ich decyzje zakupowe (Stankevich 2017, s. 9). W literaturze
przedmiotu pojawia si¢ takze podejscie, ktore przyjmuje, ze zachowania kon-
sumentéw koncentrujg si¢ na badaniu tego, w jaki sposéb jednostki, grupy
1 organizacje wybieraja, kupuja, uzytkuja, a nastepnie utylizuja towary, ustu-
gi, pomysty lub do§wiadczenia w celu zaspokojenia swoich potrzeb oraz pra-
gnien (Solomon 2009, s. 33).

Badania dotyczace zachowan konsumentéw sa prowadzone na roéznych
ptaszczyznach. Devaru przedstawia konkretne narzedzia z obszaru neuromar-
ketingu, ktéore mozna wykorzysta¢ w celu lepszego zrozumienia konsumentow
(Devaru 2018). Przyktadem sg badania prowadzone metoda eye trackingu,
ktore umozliwiajg przyjrzenie si¢ zachowaniom konsumentow $rodkow che-
micznych wykorzystywanych w gospodarstwach domowych (Buchmiiller i in.
2022). Badania prowadzone sa rowniez w odniesieniu do koncepcji gospodar-
ki o obiegu zamknigtym (Shevchenko i in. 2023), a zachowania konsumentow
na rynku energii elektrycznej sg wyjasniane w literaturze przedmiotu rowniez
z wykorzystaniem dorobku ekonomii behawioralnej (Aziewicz 2023).

Warto zwroci¢ uwage, ze w nadchodzacych latach sektor elektroener-
getyczny bedzie musiat ulec pewnym zmianom. Wynika to m.in. z przyjgcia
przez panstwa czlonkowskie Unii Europejskiej tzw. Europejskiego Zielone-
go Ladu. Zaklada on m.in. osiagniecie neutralnosci klimatycznej do konca
2050 r. (Parlament Europejski 2020). Swiadczy to o tym, ze badania zachowan
konsumentdéw na rynku energii elektrycznej sg tematem aktualnym i waznym.
Jednak realizacja tego celu nie bedzie tatwa zwtlaszcza dla krajow takich jak
Polska, w ktorych dominujacym zrédlem energii jest wegiel. Osiggnigcie celu
wymaga tym samym dzialan ze strony wszystkich uczestnikow rynku energii
elektrycznej, rowniez klientow indywidualnych. Zgodnie z danymi Urzgdu



Regulacji Energetyki zuzycie energii elektrycznej przez gospodarstwa do-
mowe w Polsce oscyluje wokdt poziomu 23% catego wolumenu sprzedazy
energii elektrycznej w kraju (URE 2022). Wsréd produktow energetycznych
najczesciej wykorzystywanych przez gospodarstwa domowe dominujg trady-
cyjne rozwigzania, takie jak taryfa G11 oraz taryfa G12. Jednoczes$nie badania
wskazuja, ze konsumenci energii elektrycznej wykazuja si¢ m.in. niechecia do
zmian (Aziewicz 2023). W konsekwencji nowe produkty energetyczne, kto-
re sg przyjazne srodowisku i sprzyjaja poprawie efektywnosci energetycznej,
jak np. taryfy wielostrefowe czy programy reakcji popytu, moga nie spotkaé
si¢ z wystarczajacg akceptacja ze strony konsumentow. Warto jednak zwrdcié¢
uwage na pozytywne zmiany w zachowaniu konsumentéw energii, ktore na-
stapity w ostatnich latach. W 2015 r. liczba prosumentéw w Polsce wynosita
zaledwie 4 tys., gdy tymczasem we wrzesniu 2023 r. ich liczba wzrosta do
ponad 1,3 mIn (Ministerstwo Klimatu i Srodowiska 2023).

Wiedza z zakresu zachowan konsumentow jest istotna z punktu widze-
nia przedsiebiorstwa, ktore oferuje swoje produkty i ustugi na danym rynku.
Konsekwencja rozumienia procesu podejmowania decyzji przez konsumentéw
powinno by¢ lepsze dopasowanie oferty przedsiebiorstwa do rzeczywistych po-
trzeb nabywcow. Kluczowe staje si¢ tym samym nie tylko poznanie i zrozumie-
nie samego procesu podejmowania decyzji przez konsumentdw, ale réwniez
okreslenie determinant ich zachowan. W niniejszym artykule podjeto si¢ zatem
kompleksowego omowienia zachowan konsumentow, odnoszac si¢ do czynni-
koéw wptywajacych na ich zachowania, jak rowniez omawiajac modele zacho-
wan nabywcow.

Celem badawczym artykutu jest identyfikacja i analiza czynnikéw wpty-
wajacych na zachowania nabywcow na rynku energii elektrycznej. Majac na
wzgledzie realizacj¢ tak postawionego celu, artykut podzielono na trzy czesci.
Dwie pierwsze czgsci artykutu zawieraja przeglad literatury dotyczacej zacho-
wan konsumentow. W pierwszej kolejnosci omowione zostaly wybrane modele
zachowan nabywcoéw w celu pokazania ztozonosci procesu decyzyjnego. Na-
stepnie przedstawione zostaty czynniki wptywajace na zachowania konsumen-
tow na roznych rynkach. Zaprezentowano réwniez klasyfikacje determinant
zachowan konsumentéw proponowane przez polskich oraz zagranicznych auto-
row. W trzeciej czesci artykutu zostaly zaprezentowane wyniki analizy wplywu
wybranych czynnikow na zachowania konsumentéw. Weryfikacji poddano na-
stepujaca hipoteze badawcza: Czynniki o charakterze psychologicznym, ekono-
micznym, spotecznym oraz kulturowym maja znaczacy wptyw na zachowania
konsumentdw na rynku energii elektrycznej. Do weryfikacji hipotezy wykorzy-
stano hipotezy czastkowe, ktore brzmig nastgpujaco:



H1. Czynniki o charakterze psychologicznym majg znaczacy wptyw na zachowa-
nia konsumentéw na rynku energii elektryczne;.

H2. Czynniki o charakterze ekonomicznym majg znaczacy wptyw na zachowania
konsumentéw na rynku energii elektryczne;j.

H3. Czynniki o charakterze spotecznym maja znaczacy wptyw na zachowania
konsumentdéw na rynku energii elektryczne;j.

Modele zachowan konsumentéw
— model Howarda-Shetha i model Nicosii

Tomasz Zalega proponuje definicje modeli zachowan konsumentoéw, zgodnie
z ktorg sg one ,,rodzajem modeli ekonomicznych, prezentujacych w uproszczony
sposob (na podstawie przyjetych zatozen i ograniczen) zjawiska i mechanizmy
uwzgledniajgce zmienne (cechy) i korelacje wystepujace migdzy nimi, ktore skta-
daja si¢ na postepowanie decyzyjne konsumentdw, stanowigc jednoczesnie pod-
stawe do formutowania hipotez i teorii w tym zakresie” (Zalega 2012, s. 226). Ist-
nieje wiele modeli zachowan nabywcow. Jednym z czesciej stosowanych wydaje
si¢ podzial odnoszacy si¢ do stopnia ztozonosci, ktory rozréznia modele proste
oraz modele ztozone. Proste modele zachowan konsumentéw ttumacza postepo-
wanie nabywcodw w sposob ogdlny, czesto koncentrujac sie na wyjasnieniu tylko
jednego aspektu zachowan nabywcow. Do tego rodzaju modeli zalicza si¢ m.in.
modele czarnej skrzynki, modele procesu decyzyjnego oraz modele ,,zmiennych
osobowych” (Kornet, Lotko 2021, s. 8). W przypadku modeli czarnej skrzynki
analiza koncentruje si¢ na poszczegolnych czynnikach wptywajacych na zacho-
wania konsumentow oraz reakcjach, jakie wywotaty. Charakterystyczne dla tego
rodzaju modeli jest to, ze w analizie pomija si¢ czynniki wewnetrzne wplywajace
na proces podejmowania decyzji przez konsumenta. Modele procesu decyzyjnego
nie wyjasniaja wplywu poszczegdlnych czynnikéw na zachowania konsumentow.
[lustruja one bowiem kolejne etapy podejmowania decyzji zakupowych przez na-
bywcow. Z kolei modele ,,zmiennych osobowych” poddajg analizie wewngtrzne
czynniki ksztattujace zachowania nabywcow (Kornet, Lotko 2021, s. 8-9).
Wpltyw wigkszej liczby czynnikéw na zachowania konsumentow thumacza
modele ztozone, do ktorych zaliczane sa m.in. model Howarda-Shetha czy mo-
del Nicosii (Kornet, Lotko 2021). Model zaproponowany przez Howarda oraz
Shetha stanowi probe kompleksowego odzwierciedlenia procesu podejmowania
decyzji przez konsumentow (rysunek 1). W modelu przyjeto zatozenie, ze konsu-
ment w procesie podejmowania decyzji zakupowych kieruje si¢ racjonalnoscia,
a na jego decyzje wpltywajg réznorodne bodzce pochodzace z otoczenia. Model
Howarda-Shetha zaktada wystgpowanie czterech rodzajow zmiennych: wejscia,
wyjscia, hipotetyczne oraz niezalezne (Howard, Sheth 1969, s. 470-471).



Rysunek 1. Model Howarda-Shetha
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Zmienne wejScia to nic innego jak wspomniane bodzce, pochodzace z oto-
czenia. Tworcy modelu zalozyli, ze na zachowania konsumentow wptywaja
bodzce, ktore pochodza z otoczenia komercyjnego oraz otoczenia spotecznego.
Pod pojeciem otoczenia komercyjnego nalezy rozumie¢ rozne formy dziatan
marketingowych wykorzystywanych przez firmy do komunikacji z klientami.
Zmienne wejscia, pochodzace z otoczenia komercyjnego, moga mie¢ charak-
ter znaczeniowy lub symboliczny i w obu przypadkach odnoszg si¢ do takich
cech, jak: jakos¢, cena, dostgpnosé, odrebnosc, obstuga (Howard, Sheth 1969,
s. 471-472). Z kolei za zmienne z otoczenia spotecznego mozna uznac np. opi-
nie na temat konkretnego produktu, wyrazane przez osoby z rodziny, czy posia-
danie przedmiotow okre§lonej marki przez grupe spoleczng, do ktdrej aspiruje
konsument.

Zmienne hipotetyczne majg charakter wewnetrzny i dzielg si¢ na konstrukcje
percepcyjne oraz konstrukcje procesu uczenia si¢. Konstrukcja percepcyjna wig-
ze si¢ ze sposobem pozyskiwania oraz przetwarzania informacji pochodzacych
z otoczenia. Do zmiennych percepcyjnych zalicza si¢: wrazliwo$¢ na informacje,
znieksztatcenia percepcyjne oraz poszukiwanie informacji. Z kolei konstrukcja
procesu uczenia si¢ uwzglednia kwestie zwigzane z: motywami, znajomoscig
marki, kryteriami wyboru, predyspozycjami, barierami zakupu oraz satysfakcja
(Howard, Sheth 19609, s. 472).

W modelu Howarda-Shetha wyrdznia si¢ rOwniez zmienne niezalezne, ktdore
moga oddziatywac na proces podejmowania decyzji przez konsumenta. Do tego
rodzaju zmiennych zalicza si¢ m.in.: presj¢ czasu, cechy osobowosciowe konsu-
menta, kulture, klase spoleczng czy sytuacje finansowa. Warto zwrdci¢ uwage, ze
niektore ze zmiennych niezaleznych mogg stac si¢ dla konsumenta barierg zakupu
(Howard, Sheth 1969, s. 471).

Zmienne wyjscia odnoszg si¢ do roznorodnych reakcji nabywcoéw w proce-
sie zakupu. Za najbardziej charakterystyczne uznano zmienne odnoszace si¢ do:
zwrdcenia uwagi, znajomosci marki, postawy wobec marki, intencji zakupowych
oraz zachowan zakupowych (Howard, Sheth 1969, s. 480).

Model Nicosii (rysunek 2) rézni si¢ od zaprezentowanego modelu Howar-
da-Shetha. Stara si¢ on wyjasni¢ zachowania konsumentow, koncentrujac si¢ na
relacji wystepujacej pomiedzy przedsigbiorstwem i potencjalnym konsumentem.
W przeciwienstwie do modelu Howarda-Shetha model Nicosii nie podejmuje pro-
by wyjasnienia wptywu czynnikow zewnetrznych. Model Nicosii zaktada istnie-
nie czterech obszarow (Prasa, Jha 2014, s. 338):

1) przekazywanie informacji,

2) poszukiwanie i1 warto$ciowanie informacji o produktach,

3) akt zakupu,

4) konsumpcja.
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Rysunek 2. Model Nicosii
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Zrodto: opracowanie whasne na podstawie (Zalega 2012).

Obszar przekazywania informacji sktada si¢ z dwoch elementdéw. Pierwszy
odnosi si¢ do cech przedsigbiorstwa, a zwlaszcza wysitkow komunikacyjnych
przez nie podejmowanych w celu przekazania informacji i oddzialywania na kon-
sumentow (np. cechy oferowanych na rynku produktow, wybor kanatow komu-
nikacji). Celem jest wystanie informacji do potencjalnego klienta. Drugi element
obszaru przekazywania informacji okresla cechy konsumenta, takie jak: jego
osobowos¢, przyzwyczajenia czy doswiadczenie. Kombinacja cech konsumen-
ta bedzie wptywac¢ na sposob, w jaki informacja przekazywana od firmy bedzie
odbierana. Drugi obszar koncentruje si¢ na dzialaniach konsumenta zwigzanych
z poszukiwaniem informacji, wyszukiwaniem alternatywnych marek, oceng danej
marki na tle innych marek. Zrozumiate wydaje si¢ to, ze przedsigbiorstwo mo-
tywuje konsumenta do dokonania wyboru jego produktu. Trzeci obszar dotyczy
procesu zakupu, z kolei czwarty jest zwigzany z zachowaniem po zakupie
— m.in. konsumpcja, informacja zwrotng (do$wiadczenie). Waznym aspektem
modelu jest informacja zwrotna, ktéra odnosi si¢ zarowno do przedsigbiorstwa,
jak 1 konsumenta. Przedsiebiorstwo czerpie korzys¢ z danych sprzedazowych.
Tymczasem nabywca czerpie korzy$¢ w postaci doswiadczenia z produktem — od-
czuwa satysfakcje lub jej brak (Prasa, Jha 2014, s. 339).

Zarowno model Howarda-Shetha, jak i model Nicosii stuza wyjasnieniu za-
chowan konsumentdéw. Warto zwrdci¢ uwage, ze omowione modele koncentruja
si¢ na odmiennych aspektach. Model Howarda-Shetha jest bardziej rozbudowany
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1 uwzglednia wptyw zmiennych niezaleznych, w tym rowniez czynnikow ze-
wnetrznych. Z punktu widzenia rozwazan prowadzonych w dalszej czesci artyku-
tu zdecydowanie wigksze znaczenie ma model Howarda-Shetha. Pokazuje on, jak
wiele r6znych czynnikow (np. sytuacja finansowa, bariery, cechy osobowoscio-
we, kultura) moze mie¢ wptyw na zachowania konsumentow. W efekcie pozna-
nia, ale rowniez zrozumienia istoty determinant zachowania nabywcow mozliwe
jest skuteczniejsze odpowiadanie na potrzeby konsumentow.

Determinanty zachowania konsumentow
— przeglad literatury

Wyniki badan naukowych odnoszacych si¢ do ksztattowania zachowan zakupo-
wych konsumentow przyczyniajg si¢ do lepszego zrozumienia ich postepowania, co
w konsekwencji przektada si¢ m.in. na poprawe konkurencyjnos$ci przedsiebiorstw.
Autorzy publikacji w tymze zakresie stawiaja sobie za cel m.in. identyfikacje czyn-
nikow wplywajacych na zachowania konsumenckie w odniesieniu do réznych ryn-
kow, produktéw tudziez ustug. Na przyktad Li i in. przeprowadzili badanie doty-
czace czynnikow wplywajacych na zachowania konsumentow wobec produktow
spozywczych. Przedmiotem badania byty czynniki wptywajace na zakup burgerow
ro$linnych, ktore miatyby sta¢ si¢ substytutem dla burgerow migsnych, w efekcie
czego konsumenci mogliby jednoczesnie dbaé¢ o srodowisko i cieszy¢ si¢ smakiem
i zapachem produktow pochodzenia zwierzecego (Li i1 in. 2023). Wyniki przepro-
wadzonego badania wskazaly, ze w zaleznoS$ci od posiadanych przez konsumentow
cech spoteczno-demograficznych (np. pte¢, dochody, przynaleznos¢ partyjna)
oraz postaw behawioralnych wobec produktow pochodzenia zwierzgcego, roslin-
nego 1 mieszanych mozliwe jest przewidzenie zamiaru zakupu konkretnego burge-
ra (Li i in. 2023). Interesujace wydaje si¢ badanie przeprowadzone przez A. Berri
oraz L. Toma, ktorzy rozwazali zachowania konsumenckie w Wielkiej Brytanii.
Autorzy ci analizowali oddzialywanie r6znych czynnikéw na zachowania konsu-
menckie klientow sklepéw spotecznych, a konkretnie wptywu réznych czynnikow
na zamiar skorzystania przez konsumentdéw ze sklepdw spotecznych (Berri, Toma
2023). Helversen, Abramczuk, Kope¢ oraz Nielek przeprowadzili badanie dotycza-
ce wptywu opinii zamieszczonych w Internecie na decyzje zakupowe konsumentow
(Helversen i in. 2018). Wyniki badania wykazaly, ze zamieszczone w sieci opinie
o produktach wptywaja na decyzje zakupowe konsumentow. Zaobserwowano, ze
osoby starsze przywigzuja wigksza wage do recenzji negatywnych niz pozytyw-
nych (Helversen i in. 2018). Zachowania konsumentow sg rowniez przedmiotem
badan w odniesieniu do rynku energii. Masrahi, Wang oraz Abudiyah wskazali,
7e na zamiar korzystania z energii odnawialnej przez konsumentéw w Stanach
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Zjednoczonych miaty wptyw m.in. czynniki o charakterze socjoekonomicznym
(Masrahi iin. 2021). Sovacool prowadzit rozwazania dotyczace wptywu czynnikow
kulturowych na zachowania konsumentow zamierzajacych wykorzystywac energie
z odnawialnych zrodet (Sovacool 2009).

Rezultaty studiow teoretycznych wskazuja na zachowania konsumentow, na
ktére moga mie¢ wptyw czynniki o réznym charakterze. W literaturze przedmiotu
mozna spotka¢ wiele klasyfikacji determinant zachowan nabywcéw. Dos¢ wyraz-
ng r6znic¢ mozna zaobserwowac w przypadku klasyfikacji proponowanych przez
zagranicznych oraz polskich autoréw (tabela 1).

Tabela 1. Klasyfikacje determinant zachowan konsumentéw wg wybranych autorow

Autor Proponowana klasyfikacja
* spoteczne
* kulturowe
* osobiste
* psychologiczne

P. Kotler

* spoteczne
* kulturowe
N. Ramya, S.A. Mohamed Ali * osobiste
* psychologiczne
» ckonomiczne

* spoteczne
* kulturowe
E. Michalski * osobiste
* psychologiczne
* sytuacyjne
* zewngtrzne:
— kulturowe
— bodzce z otoczenia
— ekonomiczne
— spoteczne
G. Rosa * wewngtrzne:
— potrzeby i pragnienia
postawy i preferencje
— osobowos¢
— uczenie si¢
— ryzyko zwiazane z zakupem
 ckonomiczne
P. Kornet, A. Lotko * spoteczne
* psychologiczne
Zrédto: opracowanie wiasne na podstawie: (Kotler 2005), (Ramya, Mohamed Ali 2016), (Michalski
2017), (Rosa 2012).

Kotler proponuje podziat czynnikéw na te o charakterze spotecznym, kul-
turowym, osobistym oraz psychologicznym (Kotler 2005, s. 183). Do czyn-
nikdw spotecznych zalicza m.in. grupy i spotecznos$ci, ktore maja posredni
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lub bezposredni wptyw na nabywce. Tak zwane grupy odniesienia wptywaja
na ksztaltowanie si¢ postaw oraz zachowan nabywcéw. Moga nimi by¢ grupy
cztonkowskie, czyli takie, do ktorych konsument nalezy, jak np. czlonkostwo
w stowarzyszeniu czy przynaleznos$¢ do partii politycznej, czy chociazby grupy
aspiracyjne, do ktorych konsument chciatby naleze¢, ale w danej chwili nie na-
lezy (Kotler, Keller 2011, s. 153).

Kolejnym czynnikiem wptywajacym na zachowania nabywcéow jest rodzi-
na, czyli jedna z bardziej wptywowych grup odniesienia. Wystepujace migdzy
cztonkami rodziny relacje majg charakter nieformalny, a jednoczesnie wykazuja
sie duza trwatosciag. Najczesciej konsumenci majg do czynienia z dwoma rodza-
jami rodziny — wychowania oraz prokreacji. Pierwsza z wymienionych zakta-
da, ze poza konsumentem do rodziny naleza rodzice oraz rodzenstwo. Rodzina
wychowania jest ta, w ktorej konsument dorastat. Rodzina, a zwlaszcza rodzice
wplywaja na swoje dzieci, przekazujac im wyznawane przez nich wartosci czy
poglady. Rodzina prokreacji sktada si¢ z kolei ze wspotmatzonka oraz dziecka,
bedac tym samym rodzing, ktorg zaktada konsument, bedac w wieku dorostym
(Kotler, Keller 2011, s. 154).

Ludzie najczesciej przynaleza do wielu roznych grup tudziez spotecznosci.
Przyktadem moze by¢ wspomniana rodzina, przyjaciele, koledzy i kolezanki
Z pracy, sasiedzi czy chociazby grupy hobbystyczne w social mediach. W kaz-
dej z tych grup cztowiek przyjmuje okreslong rolg oraz status jej towarzysza-
cy (Kotler, Keller 2011, s. 154). Wydaje sie, ze istote roli oraz statusu dos¢ do-
brze obrazuje przyktad grupy zawodowej. Nauczyciela akademickiego mozna
zatrudni¢ na stanowisku asystenta, adiunkta, profesora uczelni lub profesora
(Dz.U. z 2023 r., art. 116). Kazde stanowisko wigze si¢ z innymi obowigzkami,
a co za tym idzie stanowi odmienng rol¢. Jednoczesnie status osoby na stanowi-
sku profesora jest nieporownywalnie wyzszy w stosunku do osoby zatrudnione;
na stanowisku asystenta. Rola wraz ze statusem, ktory jej si¢ przypisuje, stanowi
kolejny czynnik spoteczny oddziatujacy na zachowania nabywcow.

Otaczajaca nas kultura odgrywa istotng role w procesie ksztaltowania
naszych pragnien, wartosci czy pogladéw, co w konsekwencji przektada si¢ na na-
sze zachowania zakupowe. Wplyw czynnikow o charakterze kulturowym mozna
zaobserwowaé, porownujac $wiegta, ktore obchodzg rézne narodowosci. Swieto
Dzigkczynienia jest jednym z wazniejszych §wigt obchodzonych w Stanach Zjed-
noczonych. Kojarzy si¢ ono m.in. z rodzinnym positkiem w postaci faszerowa-
nego indyka, puree ze stodkich ziemniakoéw czy tradycyjng tartg. Amerykanscy
konsumenci beda tym samym wykazywac wigksze zainteresowanie produktami
niezbednymi do przygotowania tradycyjnego Swigtecznego positku (np. indyk,
stodkie ziemniaki itd.). Powaznym btedem bytoby zalozenie, ze zachowania
nabywcow w Polsce beda w tym czasie podobne do zachowan konsumentéw
z Ameryki. Wynika to z tego, ze w Polsce nie obchodzi si¢ Swieta Dzigkczynienia.
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Innym czynnikiem zaliczanym do tych o charakterze kulturowym jest klasa spo-
feczna. Konsumenci nalezacy do roéznych klas spotecznych wykazuja odmienne
zachowania zakupowe, czego przyktadem mogg by¢ chociazby preferowane mar-
ki samochodow, ubran czy elektroniki (Kotler, Keller 2011, s. 153). Na zachowa-
nia nabywcow wptywaja réwniez czynniki o charakterze osobistym. Przyktadem
tego rodzaju czynnikow jest wiek wraz z etapem zycia, na ktérym w danej chwili
znajduje si¢ konsument. Potrzeby nastolatka, a tym samym jego preferencje za-
kupowe, bgda inne niz osoby dorostej bedacej na etapie zaktadania wtasnej rodzi-
ny. Decyzje zakupowe bywaja rowniez warunkowane wykonywanym zawodem.
Osoba z wadg wzroku, ktora prowadzi zajgcia fitness, bedzie prawdopodobnie
wybiera¢ szkta kontaktowe. Z kolei konsumenci, ktorzy wigkszos¢ dnia pracy
spedzaja przed monitorem beda chetniej siega¢ po okulary ze szktami neutralizu-
jacymi niebieskie $wiatlo. Do czynnikow osobistych zaliczamy rowniez styl zycia
konsumenta. Waznym kryterium wyboru produktéw dla klientéw wrazliwych na
problemy ochrony $rodowiska moze by¢ rodzaj opakowania, ktérego produkcja
i utylizacja nie sg obojetne dla §rodowiska naturalnego.

Ostatnig kategorig czynnikow sg te o charakterze psychologicznym. Jednym
z tego rodzaju czynnikow jest motywacja bedaca potrzeba na tyle silng, ze osoba,
ktora ja odczuwa, dazy do jej zaspokojenia (Kotler, Keller 2011, s. 160). Zgod-
nie z teorig potrzeb Maslowa, w pierwszej kolejnosci cztowiek dazy do zaspo-
kojenia najbardziej podstawowych potrzeb, poczawszy od tych fizjologicznych,
dotyczacych poczucia bezpieczenstwa, przez potrzeby przynaleznosci, szacunku
i uznania, az do potrzeby samorealizacji (Niemela, Kim 2014, s. 3844-3845).
W konsekwencji zaspokajania kolejnych potrzeb motywacje nabywcow ulegaja
zmianie, a co za tym idzie zmieniajg si¢ takze ich zachowania zakupowe. Decyzje
nabywcow sg warunkowane rowniez ich percepcja — jest to proces, ktory zaktada
selekcjonowanie, organizowanie oraz interpretowanie informacji w celu stwo-
rzenia konkretnego obrazu $wiata (Armstrong, Kotler 2012, s. 231). W efekcie
oddzialywania konkretnego bodzca mozliwe jest wyksztalcenie roznych reakcji.
Wynika to z istnienia trzech procesow percepcji: selektywnej uwagi, selektywne-
go znieksztalcenia oraz selektywnego zapamigtywania (Jisana 2014, s. 36). Pro-
ces uczenia si¢, rozumiany jako zdobywanie do§wiadczenia konsumenta, rowniez
bedzie miat wptyw na zachowania nabywcze. Satysfakcja z uzytkowania konkret-
nego telefonu komoérkowego moze poskutkowac tym, ze w sytuacji poszukiwania
nowego sprzetu konsument ograniczy swoj wybor do modeli oferowanych przez
marke, z ktorej byl zadowolony w przesztosci. W efekcie mozliwe jest wyksztat-
cenie si¢ u konsumenta konkretnych przekonan, np. zwigzanych z konkretnymi
markami, ktére rowniez mogg warunkowac jego zachowania nabywcze.

Ramya i Mohamed Ali zaproponowali podobng klasyfikacj¢ do tej propo-
nowanej przez Kotlera, ale uzupetlniong o determinanty ekonomiczne, co wydaje
si¢ zasadne (Ramya, Mohamed Ali 2016, s. 76). Autorzy ci zwrocili uwage, ze na

16



zachowania konsumentow wptywa m.in. dochdd osobisty, a w przypadku rodzi-
ny réwniez dochod wszystkich jej cztonkéw. Po odliczeniu wydatkow wynikaja-
cych z koniecznosci zaspokojenia podstawowych potrzeb, pozostata kwota moze
zosta¢ wydana na produkty lub ustugi. Oszczednosci wigza si¢ z zaniechaniem
konsumpcji, przez co ich generowanie réwniez moze wptywac na zachowanie na-
bywcoéw. Do czynnikow ekonomicznych warunkujacych zachowania konsumen-
tow zaliczono rowniez dochdd oczekiwany, polityke rzadu czy poziom inflacji.
Wydaje sig, ze czynniki ekonomiczne sg na tyle istotne w procesie ksztaltowania
zachowan nabywcow, ze wyszczegdlnienie osobnej kategorii tego rodzaju deter-
minant jest w petni uzasadnione.

Nieco odmienne spojrzenie na klasyfikacje determinant zachowan konsu-
mentow ma Rosa, proponujac podziat na czynniki wewnetrzne i zewnetrzne, zali-
czajac do tych o charakterze wewnetrznym determinanty psychologiczne, a z ko-
lei do zewnetrznych czynniki ekonomiczne, spoteczne, kulturowe oraz bodzce
marketingowe 1 niemarketingowe rozumiane jako otoczenie (Rosa 2012, s. 123).
Z kolei Michalski proponuje klasyfikacje uwzgledniajaca czynniki sytuacyjne,
kulturowe, spoleczne, osobiste i psychologiczne (Michalski 2017, s. 170). Kornet
i Lotko zaproponowali, aby czynniki wplywajace na zachowania konsumentow
pogrupowac¢ na determinanty o charakterze ekonomicznym, spolecznym oraz
psychologicznym (Kornet, Lotko 2021, s. 5).

Wpltyw wybranych czynnikdw na zachowania
konsumentdw na rynku energii elektrycznej
— wyniki badania

Celem badania przeprowadzonego w okresie od lipca 2019 do lutego 2020 r. byto
okreslenie wplywu wybranych czynnikéw na zachowania konsumentéw wzgle-
dem nowych produktow oferowanych na rynku energii elektrycznej. Pod pojeciem
,nowy produkt” nalezy rozumie¢ programy lub taryfy energetyczne wykorzystu-
jace reakcje strony popytowej (np. programy redukcji mocy, taryfy wielostrefowe
zaktadajace wystepowanie roznych stref w zalezno$ci od pory dnia, dnia tygodnia
czy pory roku). Badanie empiryczne zostalo przeprowadzone z wykorzystaniem
metody CAWI (ang. Computer Assisted Web Interview). Badang populacja byli
konsumenci energii elektrycznej bgdacy odbiorcami koncowymi energii elek-
trycznej z grupy taryfowej ,,G”, czyli grupy dedykowanej dla gospodarstw domo-
wych (klienci indywidualni). Do badania przystgpito 872 respondentow, z czego
362 ankietowanych nie udzielito odpowiedzi na wszystkie pytania zadane w kwe-
stionariuszu ankiety. Nastepstwem takiego stanu rzeczy byto wykorzystanie do
analiz 510 pelnych odpowiedzi.
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Warto zaznaczy¢, ze wykorzystana w badaniu metoda wigze si¢ z pewnymi
ograniczeniami. Zastosowanie kwestionariusza internetowego oznacza wyklucze-
nie z badania o0sob, ktore nie posiadajg dostgpu do Internetu. Oznacza to, ze nie
kazda osoba z badanej populacji bedzie miata takie samo prawdopodobienstwo
wlaczenia do proby badawczej. W badaniach internetowych nie mamy kontroli
nad tym, kto jest uczestnikiem badania. Konsekwencja moze by¢ stronniczo$¢
respondentow, ktora wynika z tego, ze cze$¢ ankietowanych wzieta udziat
w badaniu, bo jego tematyka byla zbiezna z ich wlasnymi zainteresowaniami. W ba-
daniu zostat zastosowany dobor proby nieprobabilistyczny — przypadkowy (ang.
convenience sampling). Cho¢ wyniki badan nie moga by¢ uogoélniane na calg ba-
dang populacje, moga by¢ punktem wyjscia do dalszych badan, odnoszacych si¢
do zachowan konsumentow na rynku energii elektrycznej. W celu poprawy repre-
zentatywnosci danych przeprowadzona zostala procedura wazenia ze wzgledu na
pte¢ oraz miejsce zamieszkania (Aziewicz 2023).

Na potrzeby niniejszego badania analizie poddano pytanie pochodzace
z kwestionariusza ankiety dotyczacej zachowan oraz preferencji gospodarstw do-
mowych w zakresie konsumpcji energii elektrycznej. Respondenci zostali popro-
szeni, aby wskazali na pigciostopniowej skali, w jakim stopniu czynniki w postaci
korzysci srodowiskowych (np. zmnigjszenie emisji CO,), korzySci materialnych
(np. wynagrodzenie za uczestnictwo w programie energetycznym), polecenia pro-
gramow energetycznych (DSR) przez rodzing, przyjaciot, sasiadow czy w koncu
programy wsparcia ze strony panstwa (np. dofinansowanie) mogtyby wptyna¢ na
ich decyzje o uczestnictwie w nowych programach energetycznych. W badaniu
wykorzystano analize czesto$ci oraz $rednich. W celu przeprowadzenia analizy
$rednich przyporzadkowano konkretnym stwierdzeniom wartosci liczbowe: ,,zde-
cydowanie ma wpltyw” — 5; ,,raczej ma wptyw” — 4; ,,nie wiem” — 3; ,,raczej nie
ma wptywu” — 2; ,.zdecydowanie nie ma wptywu” — 1 (Aziewicz 2023). Kazdy
z czynnikodw ujetych w pytaniu zostat przeanalizowany, a nast¢gpnie nadano mu
odpowiedni charakter determinant zachowan konsumentow, zgodnie z klasyfika-
cja zaproponowang przez P. Kotlera, ale uzupetniong o czynniki ekonomiczne
proponowane przez N. Ramya oraz S.A. Mohamed Ali (tabela 2).

Tabela 2. Rodzaje i charakter czynnikow wptywajacych na zachowania konsumentow

Czynnik w kwestionariuszu Charakter czynnika zgodny

z wybrang klasyfikacja
korzysci srodowiskowe psychologiczny
korzys$ci materialne ekonomiczny
pole;enie prolgrgr,n(')w gnerfgetycznych przez spoleczny
rodzing, przyjaciot, sasiadow
programy wsparcia ze strony panstwa ckonomiczny

Zrodto: opracowanie wiasne.
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Korzysci srodowiskowe zostaty uznane za czynnik o charakterze psycholo-
gicznym. Warto jednak zaznaczy¢, ze nie bylo to az tak oczywiste. Rozwazano
bowiem zaklasyfikowanie korzys$ci srodowiskowych do czynnikow o charakterze
osobistym (np. styl zycia). Ostatecznie czynnik ten zostat zakwalifikowany jako
psychologiczny, poniewaz konsumenci czgsto posiadaja ugruntowane opinie na
dany temat (np. ochrona $rodowiska), ktore stanowia ich przekonania. Z czasem
mogg si¢ one sta¢ postawami, ktérymi konsumenci kierujg si¢ w procesie zaku-
powym. Korzysci materialne oraz programy wsparcia ze strony panstwa uznano
za czynniki ekonomiczne. Wynika to z tego, ze obydwa czynniki charakteryzuje
pewnego rodzaju gratyfikacja, ktora moze mie¢ wptyw na dochdd konsumenta.
W zwigzku z tym, ze na zachowania konsumentéw silnie oddziatuje otoczenie
spoteczne, rekomendacje programéw energetycznych przez rodzing, przyjaciot
1 sgsiadow uznano za czynnik o charakterze spotecznym. W dalszej czgsci analizy
wykorzystana zostala terminologia wynikajaca z klasyfikacji czynnikow wplywa-
jacych na zachowania nabywcow, a nie w odniesieniu do pytania ujgtego w an-
kiecie. Poniewaz w ramach analizowanego pytania zostaty zidentyfikowane dwa
czynniki o charakterze ekonomicznym, to korzysci materialne zostaly oznaczo-
ne jako czynnik ekonomiczny (1), a programy wsparcia ze strony panstwa jako
czynnik ekonomiczny (2). Celem tej czeSci artykutu jest analiza i ocena wptywu
wybranych czynnikoéw na zachowania konsumentéw w odniesieniu do nowych
produktdéw, oferowanych na rynku energii elektrycznej. W ramach analizy wy-
nikow przyjeto, ze im srednia ocena czynnika jest wyzsza, tym jego wpltyw jest
silniejszy. W pierwszej kolejno$ci omowione zostaty wyniki w ujeciu ogdlnym,
a nastepnie analiza zostala poglebiona z wykorzystaniem kategorii demograficz-
nych, takich jak wiek, wyksztalcenie i miejsce zamieszkania.

Rysunek 3. Srednia ocen wplywu poszczegolnych czynnikow
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Zrédto: opracowanie wiasne.
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Na rysunku 3 zaprezentowane zostaty $rednie ocen wptywu poszczegdlnych
czynnikow na zachowania konsumenta. Zgodnie z otrzymanymi wynikami najsil-
niejszy wplyw na respondentéw miat czynnik psychologiczny (4,08). W przypad-
ku czynnika ekonomicznego (1) oraz czynnika ekonomicznego (2) odnotowana
zostata identyczna $rednia ocen — 3,85. Moze to $wiadczy¢ o prawidtowym przy-
porzadkowaniu charakteru czynnika. Wyniki badania wskazuja, ze najstabszy
wplyw na zachowania konsumentéw ma czynnik spoteczny (3,15).

Na rysunku 4 przedstawiono $rednig ocen wplywu poszczegélnych czynni-
kow w zaleznosci od przedzialu wiekowego. W kazdej grupie wiekowej najsil-
niejsze oddziatywanie ma czynnik psychologiczny. Wyniki badania wskazuja, ze
poczawszy od respondentow z grupy wiekowej 25-30 srednia ocen dla czynnika
psychologicznego stale ro$nie. Wsrod najstarszej grupy respondentdw, tj. powyzej
60. roku zycia, $rednia ocen dla czynnika psychologicznego wyniosta 4,73. Warto
nadmieni¢, ze srednia ocen wptywu czynnika psychologicznego przez responden-
tow ponizej 41. roku zycia ksztattowata si¢ ponizej ogolnej sredniej (4,08).

Rysunek 4. Srednia ocen wplywu poszczegolnych czynnikow w zaleznoéci od przedziatu wickowego
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Zrodto: opracowanie wlasne.

Za czynnik o najnizszym wplywie w kazdej z rozwazanych grup wieko-
wych nalezy uzna¢ czynnik spoteczny. Warto jednak zwroci¢ uwage, ze czynnik
ten najsilniej oddziatuje na respondentow z najstarszej grupy wiekowej. O ile
$rednia ogodlna dla tego czynnika wyniosta 3,15, to wsrdd oséb z grupy wie-
kowej powyzej 60 lat $rednia ta wzrosta do 3,50. W przypadku czynnika eko-
nomicznego (1) najwigkszy wptyw odnotowano w grupie wiekowej 31-40 lat.
Z kolei czynnik ekonomiczny (2) byt najsilniejszy wsrod konsumentow powy-
zej 60. roku zycia.
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W ramach badania dokonano réwniez analizy wptywu poszczegolnych czyn-
nikdéw w zaleznosci od poziomu wyksztalcenia (rysunek 5). Wsréd respondentow
z wyksztatceniem podstawowym najsilniejszy wpltyw obserwuje si¢ w przypad-
ku czynnika o charakterze psychologicznym (3,9). Najnizsza $rednia ocen wsrod
respondentéw z wyksztatlceniem podstawowym zostata odnotowana dla czyn-
nika spolecznego (2,96). Warto dodac, ze jest to jednoczesnie najnizsza $rednia
ocen sposrdd wszystkich analizowanych poziomow wyksztalcenia respondentow.
Wszystkie srednie oceny czynnikéw wsrod respondentow z wyksztatceniem pod-
stawowym ksztaltujg si¢ ponizej ogdlnej Sredniej ocen kazdego czynnika. Silny
wplyw wszystkich czynnikow (powyzej ogdlnej sredniej) zostat zaobserwowany
wsrod respondentow z wyksztatceniem zawodowym. Wyniki badania wskazu-
ja, ze najwickszy wplyw majg czynniki o charakterze ekonomicznym (4,36 oraz
4,29). Warto jednak zaznaczy¢, ze Srednie ocen wptywu czynnika psychologicz-
nego oraz spotecznego wynosity ponad 4,0. Najwickszy wpltyw na responden-
tow z wyksztatceniem $rednim oraz wyzszym ma czynnik psychologiczny, a naj-
mniejszy czynnik spoteczny. W obu grupach czynniki ekonomiczne odgrywaja
istotna role, ale nie tak duzg jak czynnik o charakterze psychologicznym.

Rysunek 5. Srednia ocen wplywu poszczegolnych czynnikow ze wzgledu na poziom wyksztalcenia
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Zrédto: opracowanie wilasne.

Interesujacym pomystem wydato si¢ rozpatrzenie wptywu poszczegoélnych
czynnikow w odniesieniu do miejsca zamieszkania respondentéw (rysunek 6).
Podobnie jak w poprzednich analizach czynnik o charakterze spolecznym okazat
si¢ najstabszg determinantg zachowan konsumentéw na rynku energii elektrycz-
nej. Warto jednak zwroci¢ uwage, ze ma on najwickszy wplyw na responden-
tow zamieszkujacych obszary wiejskie oraz miasta ponizej 50 tys. mieszkancow.
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W przypadku czynnika ekonomicznego (1) najwiekszy wpltyw odnotowano wsrod
respondentdw zamieszkujacych miasta powyzej 50 tys. mieszkancow, ale ponizej
100 tys. mieszkancow (4,22). Z kolei najwyzsza $rednia ocen wptywu dla czynni-
ka ekonomicznego (2) zostata zaobserwowana wérod mieszkancow miast ponizej
50 tys. mieszkancow (4,11). Czynnik o charakterze psychologicznym okazat si¢
najsilniejszy wsrod respondentow zamieszkujacych obszary wiejskie, ale warto
zaznaczy¢, ze $rednia ocen jego wpltywu jest wysoka niezaleznie od wielkosci
miejsca zamieszkania.

Rysunek 6. Srednia ocen wpltywu poszczegdlnych czynnikow ze wzgledu na miejsce zamieszkania
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Zrodto: opracowanie wlasne.

Podsumowanie

Przeglad literatury polskiej i zagranicznej wskazuje, ze na zachowania konsu-
mentéw maja wptyw rozne czynniki, m.in. takie jak poglady polityczne, postawy
czy sytuacja finansowa konsumentow. Rozpoznanie czynnikéw wptywajacych na
zachowania konsumentow wydaje si¢ by¢ bardzo wartosciowe. Wyniki badan ta-
kich jak (Li i in. 2023) czy (Helversen i in. 2018) moga by¢ wykorzystane przez
przedsiebiorstwa w celu lepszego zrozumienia konsumentdéw, co w dhuzszej per-
spektywie moze przetozy¢ si¢ na poprawe konkurencyjnosci przedsigbiorstwa.
Z kolei wyniki takich badan jak (Masrahi i in. 2021) mogg okaza¢ si¢ pomocne
dla podmiotéw odpowiedzialnych za tworzenie i podejmowanie dziatahh w ramach
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polityki socjalnej panstwa. Wiedza dotyczaca czynnikow, ktore wptywaja na de-
cyzje zakupowe konsumentéw, umozliwia tworzenie bardziej efektywnych stra-
tegii marketingowych.

Proste modele zachowan nabywcow nie dostarczajg pelnego obrazu postegpo-
wania konsumentow. Zrozumienie ich wymaga wykorzystania modeli o bardziej
ztozonym charakterze. Wykorzystujac modele do objasnienia zachowan konsu-
mentdéw, wazne jest, aby precyzyjnie okresli¢ analizowany obszar zachowan na-
bywcoéw. Wynika to z tego, ze rézne modele ktada nacisk na odmienne aspekty.
Dos¢ dobrze obrazuje to porownanie modelu Howarda-Shetha z modelem Ni-
cosii. Model Nicosii ktadzie zdecydowanie wigkszy nacisk na wyjasnienie rela-
cji, ktore zachodza pomigdzy konsumentem a przedsiebiorstwem. Z kolei model
Howarda-Shetha jest proba calosciowego odzwierciedlenia procesu zakupowego
konsumenta. Wyjasnia on zachowania konsumentéw, koncentrujac si¢ na wpty-
wie réznych zmiennych czynnikéw, takich jak np. bariera zakupu, kultura, sytu-
acja finansowa czy wplyw grup odniesienia na decyzje nabywcze konsumentow.
Przeglad literatury przedmiotu wskazuje, ze na zachowania konsumentéw moga
wplywac rézne czynniki, jak np. poglady polityczne, postawy, kultura czy opinia
innych osob.

Mnogos¢ czynnikow wptywajacych na zachowania konsumentéw, niekiedy
o podobnym charakterze, przemawia za tym, aby byty one grupowane. W lite-
raturze przedmiotu mozna spotka¢ rézne klasyfikacje czynnikow. Klasyfikacje
determinant zachowan nabywcoéw proponowane przez polskich autorow wyda-
ja si¢ dos¢ rozbudowane. Z kolei powszechnie znana klasyfikacja, proponowana
przez P. Kotlera nie uwzglednia kategorii czynnikow o charakterze ekonomicz-
nym. Przeglad literatury przedmiotu oraz wyniki badania wskazuja, ze czynniki
ekonomiczne wptywaja na zachowania konsumentow, a tym samym powinny by¢
uwzgledniane w klasyfikacjach determinant zachowan nabywcow.

Wyniki badania wskazuja, ze wybrane czynniki maja znaczacy wplyw na
zachowania konsumentéw na rynku energii elektrycznej. Zdecydowanie najwiek-
szy wplyw na zachowania konsumentow miat czynnik o charakterze psycholo-
gicznym. Pozwolilo to na pozytywne zweryfikowanie hipotezy czastkowej H1.
Wyniki badania wskazuja réwniez, ze porownywalnie silny wptyw na postgpo-
wania nabywcow maja czynniki o charakterze ekonomicznym. Przetozyto si¢ to
na pozytywne rozpatrzenie hipotezy czastkowej H2. Niezaleznie od wieku, wy-
ksztalcenia czy tez miejsca zamieszkania oba wskazane czynniki odznaczaty si¢
wysoka $rednig ocen wplywu.

W ramach badania empirycznego rozwazany byt rowniez wplyw czynnika
o charakterze spotecznym. W tym przypadku wyniki badania nie byty tak jedno-
znaczne jak dla czynnikéw psychologicznych i ekonomicznych. Niezaleznie od
wieku, miejsca zamieszkania czy wyksztatcenia srednia ocena wptywu czynnika
spotecznego byta najnizsza sposrod analizowanych czynnikow. Zdaniem autorki
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wyniki badania przemawiajg za negatywng weryfikacja hipotezy czastkowej H3.
Czynnik ma wptyw na zachowania konsumentow, ale nie jest on znaczacy, a jed-
noczesnie jest najslabszy sposrod analizowanych czynnikow. Niewielki wplyw
czynnika spotecznego jest o tyle interesujacy, ze przeglad literatury potwierdzit
wplyw tego czynnika na zachowania konsumentow (Helversen i in. 2018). Moz-
liwym wyjasnieniem jest to, ze badanie omowione w ramach przegladu literatury
dotyczyto zachowan konsumentdéw online, a cz¢$§¢ empiryczna artykutu odnosita
si¢ do zachowan konsumentow na rynku energii elektrycznej. Z punktu widze-
nia przedsigbiorstwa istotne wydaje si¢ to, ze czynnik spoteczny miat najwigkszy
wplyw na zachowania konsumentéw z wyksztalceniem zawodowym, zamiesz-
kalych na obszarach wiejskich oraz w matych miastach, oraz tych konsumentow
nalezacych do najstarszej grupy wiekowe;j.

Wyniki badania przemawiajg za czgSciowym przyjeciem hipotezy. Na za-
chowania konsumentéw na rynku energii elektrycznej maja znaczacy wplyw
czynniki o charakterze psychologicznym i ekonomicznym. Czynniki o charak-
terze spotecznym majg wplyw, ale jest on zdecydowanie stabszy. Warto dodac,
ze w badaniu empirycznym nie poddano analizie czynnika o charakterze kulturo-
wym (zadnemu z rozpatrywanych czynnikéw nie przyporzadkowano charakteru
kulturowego). Majac na uwadze powyzsze, zdaniem autorki nie mozna w petni
przyjac testowanej hipotezy.

Wyniki wskazuja, ze przedsigbiorstwa oferujace produkty energetyczne (pro-
gramy/taryfy) zdecydowanie powinny uwzglednia¢ wptyw czynnikéw o charak-
terze psychologicznym (np. postawy, osobowos¢) oraz ekonomicznym (dochody,
oszczgdnosci). Stosunkowo niskie wyniki $rednich ocen dla wplywu czynnika
spotecznego sugeruja, ze jest to czynnik o nizszym wptywie na zachowania kon-
sumentéw na rynku energii elektrycznej. Taki stan rzeczy moze sugerowac, aby
przedsigbiorstwo w procesie tworzenia strategii marketingowej koncentrowato si¢
na wplywie pozostatych z analizowanych czynnikoéw na zachowania konsumentow.
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The purpose of this study is to identify the factors that influence the investment
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The study contributes to the literature with strong evidence of a change in the
relationship between cash flow and investment volume depending on the financial
situation of companies in European countries. Similar studies have been conduct-
ed on a countrywide basis. The presented study covers a large block of countries
that are of particular importance to the global economy.

Keywords: corporate investment, financial constraints, European Union, listed
companies

Inwestycje a ograniczenia finansowe
przedsiebiorstw: przypadek spdtek notowanych
na gietdach w Unii Europejskiej

Streszczenie

Decyzje inwestycyjne przedsigbiorstw stanowig jedno z kluczowych zagadnien
w ramach zarzadzania finansami podmiotéw gospodarczych. Celem niniejsze-
go badania jest identyfikacja czynnikow wptywajacych na decyzje inwestycyjne
przedsigbiorstw, ze szczegdlnym uwzglednieniem kierunku badanych zaleznosci,
biorgc pod uwagg podziat na przedsigbiorstwa, ktore moga napotykaé ogranicze-
nia finansowe, oraz te, ktore nie majg probleméw z dostgpem do kapitatu.

Badanymi podmiotami sg przedsigbiorstwa niefinansowe notowane na giet-
dach papierow wartosciowych w krajach Unii Europejskiej w latach 2011-2019.
Do empirycznej identyfikacji czynnikoéw wptywajacych na decyzje inwestycyjne
wykorzystano modele danych panelowych.

Wyniki wskazuja, ze czynniki takie jak wielkos$¢ przeptywow pienigeznych,
dtug, udziat aktywow trwatych w aktywach ogotem, mozliwosci wzrostu, ryzyko
operacyjne czy wzrost gospodarczy kraju maja pozytywny wpltyw na inwestycje
przedsigbiorstw, podczas gdy wielko$¢ przedsigbiorstwa ma wptyw negatywny.
Jednakze, gdy catg probe badawcza podzieli si¢ na przedsiebiorstwa ograniczone
finansowo i nieograniczone, kierunek zwiazku odwraca si¢ w przedsigbiorstwach
ograniczonych finansowo dla przeptywow pieni¢znych i dtugu.
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Badanie wnosi do literatury mocne dowody na zmian¢ zwigzku miedzy prze-
pltywami pienieznymi a wielkoscia inwestycji w zalezno$ci od sytuacji finansowe;j
przedsigbiorstw w krajach europejskich. Podobne badania byty przeprowadzane
na poziomie krajowym.

Stowa kluczowe: inwestycje przedsigbiorstw, ograniczenia finansowe, Unia Eu-
ropejska, spotki gietdowe

Introduction

The development of companies depends to a large extent on investment, i.e., ac-
tivities aimed at increasing the company’s fixed assets. Contemporary corporate
finance theory shows that investment decisions are always one of the most crucial
problems in the management of companies (Gupta, Mahakud 2019; Ross, West-
erfield, Jordan 2008).

The question of the dependence of investment expenditure on other variables
has been of interest to researchers for several decades. Among others, the depend-
ence on the financial situation of the company (/nvestment-Cash Flow Sensitivity),
the size of the company or its ownership structure have been pointed out (D’Espalli-
er, Guargilia 2011; Fazzari, Hubbard, Petersen 1988; Wu, Hua, Lu 2022).

In 1958, Modigliani and Miller (1958) already assumed that companies’ in-
vestment decisions regarding, among other things, the use of external financing
are not dependent on their financial situation (Zhang, Yin 2018). Their theory
was developed under the assumption of a perfectly competitive capital market
in which there are no transaction costs, and all capital market participants can
borrow at the same interest rate and there is no asymmetry of information. In this
situation, the funds needed to finance profitable investment projects are always
available and sufficient. Internal and external sources of investment financing are
regarded as perfect substitutes.

Fazzari et al. (1988), in one of the most important works on this subject,
using the dividend payout ratio as a measure of financial constraints, analyzed
investments in terms of cash flows, investment opportunities and the return to
share price ratio (Wu et al. 2022). It should also be noted that in this research,
the authors for the first time investigated the sensitivities between cash flows and
investments under constrained or unconstrained financial conditions. Their study
shows that financially constrained firms are more sensitive to investment than
firms with negligible financial constraints. Fazzari et al. (1988) also conclude in
opposition to Modigliani and Miller (1958) that the cost of external capital differs
significantly from the cost of internal capital as a result of, among other things,
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market imperfections and information asymmetries. Kaplan and Zingales (1997),
on the other hand, questioned the results obtained by Fazzari et al. (1988). The
results of their study show that the less influence financial constraints have on
firms’ investment decisions, the more sensitive they are to the firm’s cash flow
(Kashefi-Pour, Amini, Uddin, Duxbury 2020). Hoshi, Kashyap and Scharfstein
(1991) included the relationship with banks in their analysis to measure finan-
cial constraints and showed that firms that do not have a good relationship with
banks are more likely to be characterized by financial constraints. Hubbard (1998)
analyzed various factors, including investment reserves, R&D, employment, firm
formation and existence, valuations and corporate risk management, to determine
the relationship between cash flows and investment decisions using data from the
United States (Ghosh, Dutta 2021).

On the basis of theoretical considerations and empirical research to date, it
can therefore be concluded that both internal sources (corporate cash flow) and
external sources (debt) are important sources of financing for corporate invest-
ment. Such relationships may, however, be different for financially constrained
enterprises (i.e., those with difficulties in servicing debt on time or lacking funds
for investment — a precise definition for the purposes of this study in the follow-
ing section). It is worth bearing in mind what factors influence these relation-
ships, especially in all EU countries, because this issue has not been studied to
our knowledge, and this is the problem we want to address in this paper. The aim
of the study is to identify the determinants of investments made by companies
with a particular focus on the direction of the relationships studied, taking into
account the distinction between companies that may face financial constraints and
those that have no problem accessing capital. The entities studied are non-finan-
cial companies listed on stock exchanges in 26 European Union countries between
2011 and 2019. Panel data models were used to empirically identify factors influ-
encing investment decisions.

The further part of the article is structured as follows: first, the current state
of empirical research is presented. In the next section, the collected research ma-
terial is characterized and the methods used to analyze it are described. Next, the
results of the research are presented, while the last part contains a discussion of
the results and conclusions.

Literature review and research hypotheses

The work that is widely cited is the work of Fazzari et al. (1988), who suggested
that cash flows are the main source of financing for firm investment, while pointing
out the various determinants of this process. There are more studies on the relation-
ship between investment and its determinants. Hubbard’s results clearly confirm
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that there is an important relationship between investment and net worth change
(Kashefi-Pour et al. 2020). Benito and Young (2002) showed that investment is lower
when financing is obtained from external sources than when it is financed from own
resources. Guariglia (2008a), on the other hand, proved a U-shaped relationship
between investment and cash flow. The sensitivity of investment to the level of
cash flow was higher if external constraints were high and internal constraints were
low, a finding that can be noticed particularly well among new, small enterprises,
which usually have the greatest difficulty in obtaining funding for growth (Guariglia
2008b; Nurhikmawaty, Isnurhadi, Widiyanti, Yuliani 2020).

The results of a study by Jangili and Kumar (2010), in turn, indicated a sig-
nificant positive relationship between a firm size and investment. The same au-
thors also noted a significant negative relationship between dividend payout ratio
and investment.

Bokpin and Onumah (2009) examined micro factors, including prior invest-
ment, a firm size, investment opportunities, cash flow and growth opportunities,
which influence investment decisions. The results of their study show that all
factors are important (Thuy, Nhan, MiaoJian 2021).

Ruiz-Porras and Lopez-Mateo (2011) and also Dzidi¢ and Zivko (2019) ex-
amined the impact of a firm size, cash flow and investment opportunities, which
all have positive implications for investment decisions. However, Saquido (2004)
concluded that liquidity and a firm size are not significantly related to investment.
Nevertheless, there is an important relationship between investment and revenue
growth and fixed capital levels (Rahmadi 2020). Aivazian, Ge and Qiu (2005)
show that the relationship between leverage and investment is negative and that
the effect is significantly stronger for firms with lower opportunity growth than
for those with high growth.

Almost all the factors analyzed above can be categorized as microeconomic
(Iona, Benedetto, Assefa, Limosani 2020). However, the amount of investment
expenditure is also influenced by macro factors. Studies have also been conducted
on the relationship between investment and GDP. Gardzewicz, Growiec, Hage-
mejer and Popowski (2010) showed that the variability of investment expenditure
is more than four times greater than the variability of the GDP growth rate. These
research results were also confirmed by Haque, Abid, Qamar and Asif (2019).

The subject of Manole and Spatareanu’s (2009) study was the relationship
between exports and investment. They concluded that exporters have a lower sen-
sitivity of investment to cash flow — this is due to easier access to external capital.

Other variables considered were, for example, the exchange rate — results
were obtained indicating that the real effective exchange rate has a significantly
negative effect on investment — i.e., appreciation reduces investment (Ramesh,
Sharad 2011). In the same paper, the authors concluded that inflation has no im-
pact on investment.
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The willingness to resort to loan financing described as a pro-cyclical varia-
ble has been described, among others, in studies by Jiménez and Saurina (2006),
Bikker and Hu (2002), Eickmeier, Hofmann and Worms (2009), Brambilla and
Piluso (2007). In contrast, the pecking order theory by Myers and Majluf (1984)
suggests that firms’ demand for credit to finance investment should be counter-
cyclical.

Part of the research has been carried out on an international scale. Hall, Mair-
ess, Branstetter and Crepton (1998), using panel data to examine the determinants
of investment in the US, French and Japanese companies between 1979 and 1989,
concluded that there is a correlation between investment, returns, sales and cash
flow and that these relationships differ across countries. A few years later, these
studies were confirmed by Carpenter and Guariglia (2008). In particular, they
estimated an investment regression that shows the situation of firms experiencing
financial constraints. They observed that cash flows cannot explain the nature of
the sensitivity of investment decisions for large companies. However, the inter-
pretability remains the same for small companies. This suggests that the validity
of the cash flow variable in the investment equation may be driven by information
asymmetries in capital markets.

A relatively less frequently analyzed issue is the variation in investment deci-
sions of financially constrained and financially unconstrained firms. This article is
aimed at filling this gap and presenting results of research carried out on data from
ORBIS database and World Bank database. A summary of the determinants of
investment by enterprises taking into account their financial situation is provided
in Table 1. The issue of financial constraint is not clearly defined in the literature.
It is assumed, among other things, that a financially constrained company is the
one that generates too few funds to finance investment activity on its own and,
at the same time, does not meet the conditions for accessing external sources of
financing in the form of loans or equity or bond issues (Bartoloni, Baussola 2014).

Some attempts to define this type of company are based on one or more vari-
ables. Such an approach has been used, among others, by Asquith, Gertner and
Scharfstein (1994). They indicate that a company is financially constrained if it
meets one of the following conditions:

1) its interest expense is greater than its EBITDA for two consecutive years;

2) its EBITDA is less than 80 per cent of its interest expense in any year.

These conditions are essentially a description of a company’s ability to ser-
vice its debt in a timely manner.

A similar definition was adopted by Hovakimian and Titman (2006). They
investigated the importance of financial constraints on firms’ investments by
looking at the relationship between investment expenditure and proceeds from
voluntary asset sales. They found that funds from voluntary asset sales are an
important source of funding for financially constrained firms.
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Chulia, Gupta, Uribe and Wohar (2017) proposed that a financially con-
strained firm is considered when:
1) for two consecutive years, revenues are lower than expenses; and
2) the net worth/total debt ratio is less than 1; and
3) the firm experiences a negative change in net worth in two consecutive
years.
Platt and Platt (2006) assumed that a company becomes financially ineffi-
cient if it simultaneously meets all of the following conditions:
— negative earnings before interest on borrowings, taxes and depreciation
and amortization (EBITDA);
— anegative operating profit (EBIT);
— anegative net profit.

Table 1. Investment determinants — a literature review

Impact on
. .. companies Impact on companies
No. Variable Abbreviation with financial without financial constraints
constraints
(+) Phan, Nguyen (2020)
(+) Phan, Nguyen Aivazian et al. (2005)
I Cash Flow CF (2020) Adelegan, Ariyo (2008)
Ruiz-Porras, Lopez-Mateo (2011)
(+) Azzoni, Kalatzis (2006)
) Capital structure DR (-) Phan Janglkf;;lglg 1r 1()2 010)
(total debt ratio) and Nguyen (2020)
(-) Phan and Nguyen (2020)
(+) Erickson, Whited (2000)
Assets structure Saquido (2004)
3 (tangibility) TANG Bokpin, Onumah (2009)
Ruiz-Porras, Lopez-Mateo (2011)
(+) Erickson, Whited (2000)
Saquido (2004)
Growth (+) Phan .
4 opportunities GROW and Nguyen (2020) Bokpin, Onumah (2009)

Ruiz-Porras, Lopez-Mateo (2011)
Phan, Nguyen (2020)
. (+) Adelegan, Ariyo (2008)
5 S;f:rgflgf SIZE Jangili, Kumar (2010)
Ruiz-Porras, Lopez-Mateo (2011)
(-) Pindyck (1986)
N.H. Nguyen, Phan (2017)

6 Business risk Bus_RISK (_)PI;I;I’ (TZ\TOgil 7y)en, Yung, Root (2019)
Drobetz, El Ghoul, Guedhami,
Janzen (2018)
(+) Karima (2012)
7 Lagged annual Lag GDP Barakat (2016)

growth of GDP Grow Liu, Hao, Du, Xing (2020)

Source: own elaboration based on the review of the empirical literature.

33



Based on the research of the authors dealing with the determinants of invest-
ment, an extract of which can be found in Table 1, the following research hypoth-
eses are formulated in this article (these will form the basis for the introduction of
the various variables into the model under analysis:

H1: There is a positive relationship between cash flow (liquidity) and investment
volume.

Research by Phan and Nguyen (2020) indicated that there is a positive relation-
ship — they were able to show that a 1% increase in cash flow leads to a 0.58%
increase in investment with other variables held constant. This type of relationship
was also confirmed by Aivazian et al. (2005), Adelegan and Ariyo (2008), and
Ruiz-Porras and Lopez-Mateo (2011). Investment opportunities (Net income/Av-
erage asset) are also a strongly correlated variable with the CF variable and have
a positive impact on investment volume. The above relationship was confirmed
by Saquido (2004), Baum, Caglayan, Stephan and Talavera (2008), Bokpin and
Onumah (2009), among others. The opposite result was obtained in the study by
Phan and Nguyen (2020). They explained this result by adopting a different way
of assessing investment opportunities than the studies indicated earlier.

H2: There is a positive relationship between leverage and investment volume.
The next analyzed variable is leverage (Total liabilities/Total assets) — that is, the
debt/asset ratio and its impact on investment. The research of Phan and Nguyen
(2020) leads to the conclusion that the relationship is not very strong and negative,
but most researchers point to the presence of a positive relationship (Azzoni, Kal-
atzis 2006; Jangili, Kumar 2010; Nair 2011).

H3: There is a positive relationship between fixed capital intensity and investment
volume.

The relationship of fixed capital intensity (Fixed assets/total assets) to investment
has also been the subject of research. Virtually all the studies conducted (Bokpin,
Onumah 2009; Erickson, Whited 2000; Ruiz-Porras, Lopez-Mateo 2011; Saquido
2004) have shown the presence of a positive relationship, although not very strong
in some studies.

H4: There is a positive relationship between sales growth and investment volume.
Phan and Nguyen (2020) indicated that a 1% increase in sales translates into
a 1.12% increase in investment volume. Erickson and Whited (2000), Saquido
(2004), Bokpin and Onumah (2009), Ruiz-Porras and Lopez-Mateo (2011) also
reached the same conclusion regarding a strong relationship between the analyzed
variables.
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HS: There is a positive relationship between a firm size and investment volume.
According to the vast majority of studies, a firm size is positively related to
an investment size (Adelegan, Ariyo 2008; Jangili, Kumar 2010; Ruiz-Porras,
Lopez-Mateo 2011). However, some of these studies indicate that this relationship
is not statistically significant.

Ho6: There is a negative relationship between business risk and investment volume.
This element was first described by Pindyck (1986), who indicated a negative
relationship between these variables. This research has given rise to numerous
works (e.g. Drobetz et al. 2018; N.H. Nguyen, Phan 2017; Yung, Root 2019) on
the impact of uncertainty on investment decisions.

H7: There is a positive relationship between GDP changes and investment
volume.

Studies on the relationship between GDP changes and investment (Barakat 2016;
Karima 2012; Liu et al. 2020) indicate a significantly positive relationship be-
tween these variables. It can also be found that significant GDP growth may even
contribute to overinvestment (Liu et al. 2020).

Data and methods

The research data sources are ORBIS database (ORBIS 2020) (corporate financial
data), World Bank database (World Bank 2021) (macroeconomic data). The period
of the study is 2011-2019. The entities studied are non-financial companies (cor-
porate sector) listed on stock exchanges in 26 EU countries (all EU countries were
included in the search criteria, but the final sample, after removing missing data
and outliers, does not include companies from Austria). Financial data was taken
for entities for which selected financial values, such as total assets and deprecia-
tion and amortization, were available throughout the study period. It was also as-
sumed that the equity of the studied company must be positive. The total number
of examined companies is 2009 and the total number of observations is 14,933.
The study was based on variables, the definitions of which are shown in
Table 2. Investment ratio was used as the dependent variable in the form of two
measures. The first was calculated as the change in the value of fixed assets plus
current depreciation. This is equivalent to the value of gross investment (capital
expenditure), i.e., including both new investment and replacement investment.
For comparability, this value has been scaled by the value of assets. The sec-
ond measure of investment is based on the percentage change in fixed assets,
as in Saquido (2004). The other variables in Table 1 are independent variables,
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intended to verify the research hypotheses set, as used, among others, by Gomes
(2001), Saquido (2004), Carpenter and Guariglia (2008), P.D. Nguyen and Dong
(2013), Phan and Nguyen (2020) and others.

Table 2. Variables used in the study

No. Variable Abbreviation Measures

Afixed assets + depreciation

1 Investment (CapEXx) ratio INV_Cap rotal assets

fixed assets change (annual %)

2 Saq_Investment ratio INV_Saq 100
rofit after tax + depreciation
3 Cash Flow CF P .f f - P
fixed assets (previous year)
4 Capital structure DR total debt
(total debt ratio) total assets
5 Asset.s .st.ructure TANG fixed assets
(tangibility) total assets
. ASales Revenue
6  Growth opportunities GROW —_—
Sales Revenue
7  Size of the enterprise SIZE In(Sales Revenue)
. . o(Sales Revenue (consecutive))
8 Business risk Bus_RISK mean (Sales Revenue)
9 Lagged annual growth Lag GDP_Grow GDP growth (annual %, previous year)

of GDP

Source: own elaboration.

100

The descriptive statistics of the variables used are presented in Table 3. In the
case of data based on financial statements, where errors may occur among many
records, values that did not fall between 0 and 1 for the DR and TANG variables
were excluded and, to avoid influencing the results of outliers, the sample was
truncated to values between 1 and 99% of the distribution.

Table 3. Descriptive statistics of all variables

Average  Median Standard deviation Minimal Maximal
INV_Cap 0.098 0.050 0.450 —0.823 40.667
INV_Saq 0.086 0.022 0.304 —0.529 2.794
CF 0.172 0.142 0.378 —2.407 2.716
DR 0.514 0.531 0.194 0.050 0.929
TANG 0.532 0.532 0.224 0.034 0.981
GROW 0.061 0.036 0.246 —0.699 2.252
SIZE 11.803 11.792 2.511 4.685 17.650
Bus_RISK 0.106 0.060 0.145 0.001 1.108
Lag GDP_Grow 0.018 0.019 0.024 —0.091 0.252

Source: own elaboration.
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Pearson’s linear correlation coefficients for each pair of variables were cal-
culated to check whether collinearity would appear in the models tested (Table 4).
The values of the coefficients do not indicate a strong or very strong correlation.
This means that collinearity should not be a problem in the panel models analyzed
and the independent variables adopted can form the basis for model estimation
(Greene 2003).

Table 4. Pearson correlation matrix for independent variables

CF DR TANG GROW SIZE Bus RISK Lag GDP_ Grow

1.000 —0.051 -0.247 0.105 0.147 -0.116 0.027 CF
1.000  0.002 —0.006  0.359 —0.099 —0.082 DR
1.000 —0.031  0.071  —0.028 0.007 TANG
1.000 —0.028 0.357 0.070 GROW
1.000  -0.276 —0.020 SIZE
1.000 0.044 Bus_RISK
1.000 Lag GDP_Grow

Source: own elaboration.

In the next step, the dependence of the INV variable on company-specific
factors was investigated. For this purpose, an econometric model was used:

INVy = Bo + B1CFit + B2DRye + B3TANG;: + ByGROW;: +
+BsSIZEy + BeBusgisk;, + B7GDP_Growth,_, + e;;

where: e, — error term, which may include individual effects.

The data used in the study is panel data, which means that it is informa-
tion about the same units over several periods. The basic methods for modelling
panel data are pooled model (OLS) estimation, fixed effects model and random
effects model (Maddala 2006). Panel model estimation using the OLS method is
acceptable when the individual effect is not present, and the panel is treated as
a cross-sectional data set. A test to check for the presence of an individual effect is
the Breusch-Pagan test. The failure to reject the null hypothesis of this test means
that the addition of individual effects is unnecessary, and OLS can be used. To
identify fixed or random effects, the Hausman test is used (Greene 2003).

Results and robustness check

Table 5 presents the parameter estimation results of the multiple regression models.
Heteroskedasticity (Wald test) or autocorrelation (Wooldridge test) was detected in
all models. Robust HAC (Heteroskedasticity and Autocorrelation Consistent) stand-
ard errors were therefore used as standard errors (Gujarati, Porter 2009).
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Table 5. Results of model estimations

Model 1 2 3 4 5 6 7 8 9
Subsample Total Total Ebitda < 0.8 Ebitda <0.8 Ebitda<0.8 Ebitda<0.8 Ebitda> 0.8 Ebitda> 0.8 Ebitda>0.8
Dependent variable INV_Cap INV_Saq INV_Cap INV_Cap INV_Saq INV_Saq INV_Cap INV_Saq INV_Saq
Regression type FE FE FE FE OLS OLS FE FE FE
const -0.082 -0.399™ -0.185 -0.260™" -0.067 -0.058™ -0.258" -0.842"™ -1.148™
(0.106) (0.165) (0.254) (0.059) (0.068) (0.026) (0.143) (0.215) (0.054)
CF 0.156™" 0.259™ -0.07 -0.07" -0.050" -0.052" 0.330™ 0.594™ 0.587"
(0.023) (0.029) (0.042) (0.040) (0.029) (0.025) (0.040) (0.040) (0.040)
DR 0.253™ 0.358™ -0.141 -0.163" 0.018 0.357™ 0.572" 0.560™"
(0.051) (0.051) (0.098) (0.094) (0.054) (0.067) (0.054) (0.052)
TANG 0.773" 1.048™ 0.776"" 0.758™" 0.177" 0.162" 0.922" 1.447 1.438™
(0.049) (0.060) (0.137) (0.131) (0.051) (0.045) (0.066) (0.068) (0.068)
GROW 0.135™ 0.124™ 0.13™ 0.125™ 0.149™ 0.128"™ 0.129" 0.106™" 0.093™
(0.017) (0.018) (0.033) (0.036) (0.034) (0.033) (0.020) (0.021) (0.021)
SIZE -0.037"" -0.029™ -0.0129 -0.001 -0.036™" -0.026
(0.009) (0.014) (0.024) (0.005) (0.012) (0.017)
Bus RISK 0.167" 0.183™ 0.100 0.035 0.164™ 0.188" 0.205™
— (0.033) (0.038) (0.081) (0.067) (0.038) (0.045) (0.046)
Lag GDP_Grow 0.702" 0.496™" 0.800 0.321 0.680 0.411™ 0.361™
— - (0.316) (0.122) (0.556) (0.317) (0.372) (0.126) (0.123)
No. of observ. 14933 14742 1552 1613 1488 1628 12901 12779 12949
Joint significance test 52.01 60.6 4.63 9.58 4.08 8.43 46.93 90.32 105.24
p <0.001 p <0.001 p <0.001 p <0.001 p <0.001 p <0.001 p <0.001 p <0.001 p <0.001
F Test 1.78 1.94 1.22 1.24 1.01 1.05 1.77 2.55 2.56
p <0.001 p <0.001 p=0.003 p=0.0015 p=0.443 p=0.262 p <0.001 p <0.001 p <0.001
Breusch-Pagan Test 51.9 42.1 21.7 22.1 242 2.67 34.4 74.88 76.86
p <0.001 p <0.001 p <0.001 p <0.001 p=0.119 p=0.102 p <0.001 p <0.001 p <0.001
308.5 1147.3 32.8 78.9 29.3 28.96 255.7 1561.7 451.85

Hausman Test p<0.001 p<0.00l p<0.00l p<000l p<000l p<0.00l p<0.00l p<0.00l p<0.001

Wald Test - - 1.68E+33  8.86E+34  264E+06  4.88E+08 - - -
p<0.001  p<0.001 p<0.001  p<0.001

4.6 64.7 0.27 0.30 2.378 2.61 3.08 61.31 61.26

Wooldridge Test p=0032 p<000l p=0604 p=0583 p=0018 p=00095 p=0080 p<000l p<0.001

Source: own elaboration.



The results of the Breusch-Pagan and Hausman tests indicate that for mod-
els 1-4 and 7-9 the individual fixed effects models are appropriate for the data
analyzed, while for models 5-6 the OLS model is appropriate. If the fixed effects
model is applied to models 5 and 6, the difference with the present result would be
that the variable DR has a statistically significant effect on investment, and this is
anegative relationship. Thus, confirmation of the relationship obtained in model 4
would be obtained.

The models presented in Table 5 are based on two variants of the INV vari-
able, in order to check whether a different definition of the variable would affect
the results (robustness check). Three samples of companies were examined: 1) all
companies (models 1 and 2), 2) companies with financial distress (Ebitda to In-
terest < 0.8, models 3—6) and 3) companies without financial distress (Ebitda to
Interest > 0.8). Within each group, a model containing all the intended variables
was tested and, in addition, if such a model contained statistically insignificant
variables, a final model containing only statistically significant variables. The es-
timation results show that regardless of the variant of the dependent variable INV
used, the results are similar. For the sample containing all companies, the results
are the same. In the case of financially constrained companies for the variable
INV_Saq (models 5-6), no confirmation of the negative relationship between DR
and INV found in model 4 was obtained. The estimation of models 5 and 6 was
performed using the OLS method, if the FE method had been used the result
would have been the same as in model 4. Hence, it can be concluded that confir-
mation of this relationship, although weaker, was obtained. The second difference
is the lack of confirmation in models 8 and 9 of the negative relationship between
the SIZE variable and INV for the sample of companies without financial distress.
Such a relationship was found in model 7. However, it should be noted that in
models 8 and 9 no statistical significance was obtained for this variable, while the
opposite relationship was not found. Therefore, based on model 7, it can be indi-
cated that such a relationship does exist, although its support is not as strong as
in the case of other relationships occurring simultaneously in the models for both
variants of the dependent variable.

Discussion and conclusions

Table 6 presents a summary of the results obtained. The findings show a positive
relationship between cash flow and investment volume. A similar situation is ob-
served for the remaining variables. Almost all the variables included in the models
(CF, DR, TANG, GROW, RISK, GDP_Grow) have a positive impact on invest-
ment apart from the SIZE variable, which has a negative impact on investment.
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Table 6. Summary of the results for companies in financial distress

Expected  Result obtained Result obtained Result obtained
result (whole sample) (Ebitda <0.8)  (Ebitda > 0.8)

CF + + _ n
DR + + &) +
TANG + + + +
GROW + + + +
SIZE + - -)
Bus RISK - + +
Lag GDP_ Grow + + +

Source: own elaboration.

These relationships are almost consistent with the expectations from the
analysis of the previous studies, which are presented in the literature review chap-
ter. The results obtained support (failed to reject) hypotheses H1, H2, H3, H4 and
H7, while hypotheses H5 and H6 should be rejected. In terms of the differences
obtained, these results indicate that relatively more (investments are normalized
by assets) is invested by smaller companies (rejection of hypothesis HS) which
are trying to catch up with larger companies (although it should be remembered
that they are all listed companies, so in relation to all entities in a country they
are relatively larger). With regard to risk, the relationship is positive (rejection of
hypothesis H6). This means, therefore, not that companies postpone investment
for fear of risk, but rather it has been found that more is invested by companies
that have a greater appetite for risk. It appears that these two relationships, both
for size and risk, may be related, and the difference between our results and those
indicated in Table 1 may be due to a difference in the structure of the research
sample. In the case of the European Union, a significant number of countries
(and thus companies) are those that have relatively recently (no more than
30 years ago) switched to a market economy and are thus trying to catch up with
older companies. This does not necessarily imply a universal dependency affect-
ing all companies throughout the EU, but it can have a significant impact on the
individual dependencies for the relationships studied. In this case, it could have
revealed the relationship between investments and the size of a company and its
approach to risk.

After dividing the companies into two samples: financially constrained com-
panies and companies without financial problems, the same results were obtained
for the companies without financial problems as for the whole sample. However, for
financially constrained companies, only some of the relationships are confirmed.
As for the other companies, the variables TANG and GROW have a positive im-
pact on investment. A significant difference is the results for the variable CF. For
this variable, the relationship between CF and firm investment reverses and is
negative for financially constrained firms. This is consistent with the results of
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Czerwonka (2014). A negative relationship can also be observed for the DR vari-
able, although in this case the support for this relationship is weaker.

The results obtained for the whole sample indicate that cash flow (internal
funds) is a key determinant of investment decisions. Companies use equity capital to
finance their investment activities, but are also supported by external funds (debt).

However, in the case of financially distressed companies, those that invest are
characterized by a lower cash flow and a lower debt. This means they need money.
This need stems from both the past and the future. Financially troubled companies
have little cash because of insufficient profits. But in terms of debt, they may have
a twofold problem. Firstly, their financial troubles may cause financial institutions
to require repayment of loans, making their access to cash all the worse. Secondly,
looking ahead, such companies have much less, or no, chance of obtaining a loan.
This means that they must have another source of funding. In the case of financial
distress, such a source of investment financing could be selling off owned assets
— which would be consistent with the results of Hovakimian and Titman (2006).

The study contributes to the literature with strong evidence of a change in the
relationship between cash flow and investment volume depending on the finan-
cial situation of companies in European countries. To summarize briefly, it can be
noted that for enterprises with financial problems, the relationship between a cash
flow, debt and investment is negative, while for financially healthy enterprises this
relationship is positive. This topic has been extensively researched in the world,
but the research on the European Union companies is not as widespread. Our anal-
ysis indicates that these relationships in the European Union also exist. In addition
— the previous studies have been conducted on a countrywide basis. Our study
covers a large block of countries of particular importance to the global economy.

Research limitations include the adopted research sample which only con-
siders the European Union countries, and the inability to conduct the analysis in
certain additional cross-sections due to the lack of relevant data in the database
that was used.
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Pawel Lont*

Institutional Considerations for the EU Gas Sector
Competitiveness

Summary

The study explores the subject of sectoral competitiveness on the example of gas
sectors in different European countries. Literature review on sectoral competi-
tiveness suggests that the concept has evolved considerably over time and that
contemporary definitions of competitiveness span beyond traditional economic
factors. Studies on gas sector in this context to date, however, have largely fo-
cused on export competitiveness of upstream activities. To address the research
gap, a targeted approach is suggested to study and compare competitiveness of
the entire national gas sectors, spanning beyond standard productivity measures.
A dedicated synthetic indicator is designed to perform a comparative analysis of
contemporary gas sectors, taking account of the gas price offered to the indus-
try, institutional performance, infrastructure readiness and job creation potential.
Then, the case study is presented and it examines four countries that have lib-
eralized their gas sectors and are reliant on gas imports to a different degree.
Results confirm that the application of a synthetic indicator factoring in different
aspects of sectoral competitiveness is appropriate to arrive at a holistic view of

* Pawel Lont — Ph.D., University of Lodz, Faculty of Economics and Sociology, Department of
International Trade, pawel.lont@uni.lodz.pl

t- © by the author, licensee University of Lodz — Lodz University Press, Lodz, Poland. This article is an
@g{)elﬁnq’()ens open access article distributed under the terms and conditions of the Creative Commons Attribution
license CC BY-NC-ND 4.0 (https://creativecommons.org/licenses/by-nc-nd/4.0/)

47


https://doi.org/10.18778/2082-4440.44.03
mailto:pawel.lont@uni.lodz.pl
https://creativecommons.org/licenses/by-nc-nd/4.0/

gas sector’s relative performance. The significance of the institutional setup is
also confirmed from the perspective of inducing investment, enhancing market
liquidity, as well as creating sustainable jobs in the gas sector.

Keywords: gas market, liberalization, sectoral competitiveness
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Rozwigzania instytucjonalne na rzecz rozwoju
konkurencyjnosci sektora gazu ziemnego w UE

Streszczenie

Badaniu poddane zostato zagadnienie konkurencyjnosci sektorowej na przykta-
dzie sektora gazu ziemnego w wybranych krajach Europy. Literatura przedmiotu
z ostatnich lat wskazuje na ewolucj¢ definicji zjawiska konkurencyjnosci, ktore
wykraczaja obecnie poza zagadnienia stricte ekonomiczne. Mimo to, badania sek-
tora gazu ziemnego w tym zakresie skupiaty si¢ dotychczas na konkurencyjnosci
eksportu i dziatalnosci wydobywczej. By zapeti¢ te luke badawcza, Autor prze-
prowadzil analizg obejmujaca caty sektor gazu ziemnego, odwotujacej si¢ do miar
spoza tradycyjnego zestawu miar produktywnosci. Stworzono dedykowang miare
syntetyczna, ktora ma umozliwia¢ analiz¢ porownawcza wspotczesnych sektorow
gazu ziemnego, uwzgledniajaca ceny oferowane odbiorcom koncowym, efektyw-
no$¢ instytucjonalna, stopien rozwoju infrastruktury oraz potencjat do kreacji no-
wych miejsc pracy. Nastgpnie zaprezentowano wyniku studium przypadku obej-
mujacego cztery kraje, ktore zliberalizowaly sektor gazu ziemnego, a przy tym
w réoznym stopniu pozostaja zalezne od importu tego surowca. Wyniki potwier-
dzaja przydatno$¢ miernika syntetycznego do kompleksowej analizy wzgledne;j
pozycji konkurencyjnej danego sektora gospodarki. Wyniki potwierdzajg rowniez
znaczenie struktury instytucjonalnej z perspektywy promowania nowych inwe-
stycji, budowania ptynno$ci rynku gazu ziemnego oraz potencjalu do tworzenia
trwatych miejsc pracy.

Stowa kluczowe: gaz ziemny, liberalizacja, konkurencyjnos¢ sektorowa
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Introduction

The Third Energy Package of 2009 spelled out the European Union’s (EU’s) in-
tention to fully integrate the national gas markets by March 2014. Nearly a dec-
ade past that deadline, an internal market for gas remains an aspiration and the
national sectors of different Member States have reached different stages of de-
velopment. At the same time, the energy crisis of 2022 brought about by Russia’s
invasion of Ukraine has uncovered the significance of natural gas in the energy
mix and signaled that the EU would benefit greatly from better integration on the
energy front.

While the use of natural gas may seem to be at odds with Europe’s aspiration
to become the first climate-neutral continent by 2050, its substitution as a source
of flexibility for the electricity sector or indeed as feedstock for different chemical
processes does not seem possible in the foreseeable future. This conclusion has
triggered the process of decarbonizing the gas sector through the introduction
of technologies of producing sustainable substitutes to fossil gas. The challenge
stemming from this process, just like for the electricity sector, stems from the
considerable additional costs brought about by these technologies that collectively
affect the costs borne by end consumers. Since the costs of decarbonization are
expected to be high, the question about competitiveness of the EU economy
arises. At the same time, introduction of sustainable technologies provides an
opportunity for the gas sector to remain part of the energy mix and develop
future-proof job spaces.

The economic concept of competitiveness is a complex subject on its own
and no single definition of the phenomenon exists. Similarly, there are different
methods for measuring competitiveness at macro-, meso- and microeconomic
level that often need to be tailored to specific applications. This is the case particu-
larly for contemporary gas markets, since traditional input-output indicators are
only applicable to upstream activities, leaving transport, trade and supply outside
the scope of study.

The aim of this study is to identify the key determinants of gas sector compet-
itiveness, building on the experience of European countries that have opened their
markets to competition, while remaining largely dependent on imports. The study
begins with a summary of literature review on the subject of sectoral competitive-
ness, as well as on the functioning of the gas market in the European Union in or-
der to identify the key features of contemporary gas market competitiveness. This
research also confirms that most studies on gas sector competitiveness thus far fo-
cused mainly on the upstream side, building on traditional input-output indicators.
Once the competitiveness determinants for the European gas sector is determined,
a research sample is established out of the group of European countries to reflect
distinct features of their gas sectors, such as access to different sources of gas,
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infrastructural development level and liquidity of the gas market. The necessary
data is then collected for these countries in order to calculate the indicators that
have been identified as potential components of a synthetic measure that would
enable comprehensive comparative analyses of the sector’s competitive position.
Finally, the synthetic indicator is calculated for the research sample for the period
between 2014 and 2022, reflecting the time elapsed since the formal deadline for
the adoption of the Third Energy Package in the European Union.

Study findings confirm that a synthetic measure is a useful tool for compar-
ative analyses of gas sector competitiveness within the contemporary understand-
ing of the phenomenon. The proposed tool allows for taking a more comprehen-
sive look at the changes taking place in the sector, signaling that neither the price,
nor other determinant of competitiveness should be analyzed in isolation when
determining the relative standing of the gas sector. The results confirm that an ad-
ditional premium on a gas price can be justified and/or counterbalanced by signif-
icant investment in infrastructure development or creation of new jobs. More im-
portantly, the results point to the fact that gas sector competitiveness is nowadays
primarily a function of institutional performance, as it determines the environment
for trading, efficiency of investment in infrastructure and attractiveness of support
schemes for sustainable gas production. Therefore, the study contributes to the
existing knowledge about the gas sector through putting its performance in
the context of contemporary research on sectoral competitiveness. The results
confirm that traditional measures of productivity are of little relevance when
studying the performance of sectors reliant on imports, such as most of national
gas sectors in Europe.

Sectoral competitiveness and specificity of the gas
sectors in Europe

Research on the phenomenon of competitiveness within its more contemporary
understanding started in 1970s, as rivalry between entities from the United States
and Japan was reaching its peak (Siudek, Zawojska 2014, p. 1). Among different
definitions stemming from this research, there are several focusing on the
macro-mesoeconomic level that are particularly worth mentioning from the per-
spective of this study.

According to Fleiterski (1984, p. 8), competitiveness is the industry’s ability
to produce goods that find buyers because of their price, quality, or other features
that distinguish them from alternative or substitute goods offered on the market.
This definition already underlines that the phenomenon of competitiveness spans
beyond pure price and cost considerations. Similarly, Chikan (2008, p. 5) states
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that competitiveness is the ability to meet the customer needs better than the com-
petitors, while making profit (at micro-mesoeconomic level) and the capability to
increase factor productivity and citizen’s welfare through ensuring and enabling
environment for companies at national level (Chikan 2008, p. 6). It is exactly this
interplay between the micro-, meso- and macroeconomic activity that makes com-
petitiveness a complex phenomenon to study and measure.

The popular definition by Porter (1990) confirms that competitiveness is the
ability to outperform others and states that its ultimate roots lie in the capability
to introduce innovations. More importantly, Porter explains that the best environ-
ment to induce constant innovations is intense, market-based competition between
companies that forces the actors on the market to constantly seek improvements to
the way they work. Without going into details of the concept’s subsequent critique
and evolution over the years, it is important to underline the link between the need
to innovate and the ability to compete, as it is an aspect that ties in macro-level
policies, with sector specific regulations and actions taken by individual compa-
nies. In this context, it is also useful to refer to the works by Kulikov (2000), who
also specified that competitiveness can only be deemed “real”, if it is established
in a free market environment, where the goods and services offered find custom-
ers without artificial subsidies or restrictive policies.

More recent and more nuanced definitions of competitiveness speak of the
ability to deliver “beyond-GDP” goals for the citizens, tying contemporary un-
derstanding of competitiveness with the concepts of welfare and sustainability
(Aiginger et al. 2013, p. 4). This implies that in the contemporary economy, com-
petitiveness measures cannot rely solely on quantitative data and the tradition-
al input/output ratios, traditionally used to analyze the performance of different
sectors. In this spirit, Manyika et al. (2010) define sectoral competitiveness as
the ability to sustainably increase employment and/or productivity. From the per-
spective of this study, as will be explained in the following section, an important
definition of competitiveness comes from Schwab (2013, p. 5) that defines it as
the ability of the institutions to create an environment for fair internal rivalry that
enables building advantages. It can also be observed that many recent attempts to
define competitiveness typically refer to the concept of sustainable development
— it appears that the wider, non-economic aspects of commercial activity are in-
creasingly becoming a potential source of competitive advantage on their own
(Capobianco-Uriarte et al. 2019). With this in mind, it should be concluded that
different sectors of the economy should increasingly factor in the environmental
and social aspects of their activities, if they are to be considered competitive in
the long term.

Studies on the subject of gas sector competitiveness to date typically built
on the more traditional definitions of the phenomenon, focusing primarily on the
upstream side of the gas sector and the related competitiveness of exports (see,
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for example, Romero-Marquez, Moreno-Brid 2015; Antipin, Zhiqiang 2023, Car-
dinale 2023). Different studies, however, do emphasize the role of institutions in
establishing a competitive advantage by the gas sector, even if this is still done in
the context of the upstream industry (Soltani et al. 2021; Mejia, Aliakbari 2022).
Alternatively, the role of intra-sector competition in inducing innovation and/or
exerting downward pressure on cost of gas supply is explored (Halkos 2020; Hul-
shof et al. 2016). Distortive effects of carbon taxes on gas sector competitiveness
are also studied extensively, although largely in the macroeconomic context (see
e.g., Beale et al. 2015; Naef 2024). Research gap is therefore identified in the
context of developing gas sector competitiveness within its contemporary under-
standing, particularly in countries relying on imports and emphasizing the need to
decarbonize the economy.

In view of the research gap identified, the natural gas sectors of European
Union Member States become a particularly interesting subject of studies. These
sectors, like many others, have been established as monopolistic structures of na-
tional companies that had full control over the entire value chain, from production
to end-customer deliveries. Many targeted reforms aimed at establishing an en-
vironment enabling competition in gas sourcing, trade and supply have therefore
been implemented. In addition, since natural gas is a fossil fuel, its consump-
tion (particularly combustion) and leaks collectively constitute a major source of
greenhouse gas (GHG) emissions into the atmosphere. As such, the commodity
that the sector trades and delivers cannot be deemed as sustainable. Also in this
case, however, many EU countries have already taken steps to develop sustain-
able gas production, which could support gas sector competitiveness within its
contemporary understanding.

When it comes to introducing competition to the gas sector, the process has
a long history in Europe. Liberalization of the gas sector implied dividing it into
a segment of gas transmission, where competition could not bring any tangible re-
sults and competitive activities of gas production, trading and supply. For the two
segments to coexist, the competitive side of the sector needed to have non-discrim-
inatory, fair access to the transmission infrastructure guaranteed. Such a rule is for-
mally referred to as the Third Party Access (TPA) principle. At the same time, a na-
tional regulatory authority (NRA) had to be established in order to ensure that the
TPA principle was respected and that infrastructure use was offered at a reasonable
price. The United Kingdom was a prime-mover in this respect in Europe, introduc-
ing a wide-ranging reform of its gas monopoly already in 1986 (Juris 1998).

In the European Union, the aspiration to liberalize the natural gas sectors
and integrate them into a single internal market was spelled out in the Internal
Energy Market (IEM) working document of the European Commission already in
1988. The document stated that the such a reform would result in a considerable
drop in costs of energy, improved supply security and welfare gains stemming
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from intensified trade between the Member States. Despite such promising pro-
spective outcomes, the first attempt to translate the IEM working document into
a concrete action came a decade later with the adoption of the first Gas Directive
(90/30/EC). The Directive was to ensure a degree of harmonization in terms of
regulating the gas sector. It deserves to be added here, that this degree was very
limited in scope, catering for merely high-level TPA rules that could not facilitate
any intensification of competition or enable market access for new entrants. With
the revised Gas Directive (2003/55/EC) five years later, formal requirement to
establish NRAs has been introduced alongside a requirement for legal separation
of gas transmission from commercial activities in the gas sector. The second Gas
Directive was supplemented with a Gas Regulation (Regulation (EC) 1775/2005)
requiring greater transparency and cost-reflectivity from the transmission system
operators. It can be stated, however, that the legislative “package” was still leav-
ing considerable discretion to national authorities that nonetheless largely did not
ensure compliance with the provisions within the deadline envisaged (Thomas
2005, p. 12). True reinforcements to the overall design of the EU gas market came
with the introduction of the so-called Third Energy Package in June 2009 (new
Gas Directive 2009/73/EC and Regulation (EC) 715/2009), which has formalized
and institutionalized cooperation in terms of harmonizing the national gas sectors.

The Third Energy Package aspired to fully liberalize and integrate the EU

gas market by March 2014, which was extremely ambitious considering how
much still had to be done in terms of market opening and integration. Once the
international cooperation was formalized through the establishment of the Agen-
cy for Cooperation of Energy Regulators (ACER) and the European Network of
Transmission System Operators for Gas (ENTSO-GQ), intense work started on har-
monizing the market design and cross-border trade. The following fundamental
principles for the gas market were defined (CEER, 2011):

» the gas networks ought to be operated as entry-exit systems, where the
users would contract for network capacity at the points of gas injection
and offtake they wish to use. The capacity products offered ought to be
standardized to avoid mismatches between different national networks.
Price of these products should be cost-reflective and known upfront;

» network users should have the incentive to self-balance the amount of gas
they nominate at network entries and exits on a given day. The system
operator would only intervene if the users failed to ensure the network
balance and the cost of such intervention should be borne by those caus-
ing the imbalance;

» gas ownership transfers, following commercial transactions, should be
taking place at a single, virtual point in the network to ensure pooling of
supply and demand. These points in the network are commonly known as
“gas hubs” although the term tends to be used in very diverse contexts.
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While the implementation of the EU acquis remains imperfect in many coun-
tries (as will be outlined in the following section), some Member States have
managed to develop liquid gas markets and the price signal from these markets is
increasingly replacing oil-indexed contracts (ACER 2023). A question arises over
the reasons why in some markets the sectoral model was introduced successfully
and in others it failed.

With sustainability considerations taking a more prominent place in the na-
tional policies in Europe, the Third Energy Package had been targeted for a re-
view once again. With the economic non-viability or even physical impossibility
to electrify all energy end use becoming increasingly acknowledged worldwide,
demand for gas is expected to exist in a considerable size even beyond 2050 (In-
ternational Energy Agency 2022). This remains true even in view of the devel-
opment of a hydrogen market, since gas is still needed as feedstock in certain
chemical processes as a source of controllable high heat, as well as in heating and
cooling (Honore 2019, pp. 40-41). Nonetheless, sustainable alternatives to natural
gas exist, with biomethane, gas from anaerobic digestion of organic waste, being
a readily available technology that can be applied at scale (Kabeyi, Olanrewaju
2022). Biomethane, as a product of processing organic waste, does not add to the
greenhouse gases in circulation over its lifecycle, if it is produced properly.!
The benefits of biomethane have already been recognized in the Renewable En-
ergy Directive (RED), yet a more comprehensive approach for the build-up of
biomethane capacity is now in the making as the new “Hydrogen and Decarbon-
ized Gas Markets” legislative package is to be agreed in the trilogue by the end of
2023 (Banet 2023).

In view of contemporary competitiveness theories, the deployment of renew-
able gas production technologies poses a challenge due to related additional costs,
but also creates an opportunity in terms of the ability to create new jobs and dis-
tinguish the gas offered by the sector through lowering its carbon intensity. The
challenge lies within developing a tool that could help evaluating changes to
the overall competitiveness of the gas sector.

! The amount of emission savings from using biomethane instead of natural gas depends on the type
of feedstock used to produce it and on the form of gas consumption that it is displacing (i.e., trans-
port fuel, combustion or use as feedstock). In both cases, the EU legislation regulates the reference
values that can be used in calculation of emissions savings, which need to amount to at least 80% if
the energy carrier is to be deemed sustainable. It is worth pointing out here that in case of some feed-
stock, such as manure, biomethane production leads to negative emissions, as certain unprocessed
waste is a source of GHG emissions on its own. Further information can be found in (Harvey 2014).
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Measuring competitiveness of a contemporary gas sector

The starting point for considerations around gas sector competitiveness in the EU
should be the recognition of the fact that this phenomenon does not and cannot
refer merely to measures of productivity. Most of the commodity is imported,
whereas the productivity of domestic production is difficult to compare due to,
among others, differences in quality, location of the wells and the size of the re-
serves (Van Stiphout 2023). For the same reason, measures referring to standard
input-output calculations or labor productivity do not capture the nature of the
European gas sectors. Therefore, different aspects of competitiveness had to be
considered when comparing the gas markets of the EU.

Considering the contemporary structure of the gas sectors in the EU, a meas-
ure of competitiveness should evaluate the efficiency of the regulatory environ-
ment that governs the unbundling of the previously vertically integrated com-
panies, effective pooling of supply and demand at the virtual trading point and
cost-reflectivity of the transmission services offered to network users. Other as-
pects should also be considered to reflect the flexibility that the national gas in-
frastructure offers to gas shippers, and also to take account of any interventions to
the market that can hinder its development and/or regional integration. Finally, in
view of the new technologies being developed, the ability to create high-quality,
sustainable job spaces could be deemed as a good indicator of developing a com-
petitive advantage. The potential structure of a synthetic measure of gas sector
competitiveness has been presented in Graph 1 below.

Graph 1. Structure of the synthetic indicator

Enabling institutional
environment

Flexibility offered by
the gas infrastructure

Gas sector
competitiveness

Job creation potential

Gas price offered to
end customers

Source: own elaboration.
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The components of the synthetic measure presented in Graph 1 can be de-

fined and described as follows:

56

1) enabling institutional environment — a qualitative component that refers

back to Schwab’s definition of competitiveness as described in the previ-
ous section. Such a variable is difficult to quantify, but it can be reflected
as a rank attributed to the institutional setup for the national gas sector
when compared to efficiency of institutions in other countries considered.
In this study, the ranks have been established on the basis of neutral pe-
riodic reports offered by pan-European or international institutions (Eu-
ropean Commission — EC, Agency for Cooperation of Energy Regulators
— ACER, International Energy Agency — IEA) and non-profit industry
association (European Federation of Energy Traders — EFET). Given the
differences in views expressed in these reports, three distinct ranks had
to be prepared, with the final result for each country calculated as an av-
erage score. In the case of the first two rankings, they were based on the
observations and opinions expressed by the IEA and EC (supplemented
by ACER reports where applicable) respectively about the institutional
performance of the country, relating to the attractiveness of the trading
venue, transparency of the regulations, market fragmentation, intra-sec-
tor competition etc. Third rank was established on the basis of a periodic
EFET study on gas market performance, the conclusions of which are
offered as rankings as well;

2) flexibility offered by the gas infrastructure — the component was consid-

ered following the approach presented by the World Economic Forum,
quoted as the second pillar of competitiveness (Schwab 2013). In the case
of EU gas sectors, the advantage brought about by the gas infrastructure
can be reflected by both the cross-border capacity of the pipelines and
liquefaction capacity of liquefied natural gas (LNG) terminals, enabling
trade and solidarity support in the event of a crisis. In addition, the ca-
pacity offered by storage facilities, depending on their type, can help bal-
ancing the short-term and seasonal demand fluctuations (Al-Shafi et al.
2023). All the relevant information in this respect has be collected from
an industry association, Gas Infrastructure Europe (GIE);

3) job creation potential — referring back to Manyika’s definition of com-

petitiveness, the ability to create sustainable employment is an important
determinant. In the case of the gas sector this can be referred to the de-
ployment of sustainable gas production facilities that can be deemed as
supportive of EU’s decarbonization efforts. In 2023, the only sustainable
technology applied at scale is biomethane production — according to the
study by Navigant, every TWh of biomethane produced annually trans-
lates into even 1050 jobs in the economy (Navigant 2019). This value was



to be used in combination with historical biomethane production statistics
to reflect the gas sector’s ability to create additional jobs;

4) gas price — ultimately, the cost of energy supply remains an important
determinant of competitiveness regardless of the type of definition used.
For the gas sector, different end-user prices can be considered, containing
a different degree of subsidization or additional burdens and levies, typ-
ically depending on the annual consumption size (Kettner, Wretschitsch
2023). In practice, medium and large enterprises can provide a good refer-
ence for further comparisons, as they are typically subject to the different
additional taxes and levies that subsidize the uptake of new technologies
and/or supply of households. Using Eurostat data and classifications, av-
erage price paid by consumers from group 15 and 16 has been considered
for the synthetic indicator.

The proposed structure of the Sectoral Competitiveness Index for Gas (SCI )

is therefore as follows:

SCl; = Ins+ Ginfr+Jc+ Gp

where:

Ins  — institutional environment reflected by the average rank achieved by a giv-
en country in three rankings evaluating its sector’s performances on the
basis of three different sources. First ranking was established on the basis
of European Commission’s quarterly gas market monitoring reports. Sec-
ond ranking was established based on conclusions stemming from IEA’s
periodic National Energy Policy Reviews. In both cases, rankings were
established on the basis of the conclusions that these reports have present-
ed with reference to the actions and decisions that the national authorities
have taken in a given year and how (in view of EC and IEA respectively)
these decisions have impacted the gas sector. Third ranking was estab-
lished to reflect market performance, building on the annual Gas Hub
Development Study prepared by EFET;?

Ginfr — infrastructure-related flexibility available to gas network users calculated
as an average value of the two features of the gas network: average techni-
cal cross-border import/export capacity (including LNG import capacity)
referenced against peak daily demand and gas storage capacity compared
to the annual inland consumption. Reference to the demand size is set to

% Tt needs to be noted that for some years analyzed in the case study that follows, EFET has estab-
lished several scores for France and Germany, reflecting the internal fragmentation of these mar-
kets. In these cases, the performance score considered in this study reflects the lowest score attributed
to the country’s zonal markets each year.
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reflect the flexibility offered to the network users vis-a-vis the country’s
total domestic consumption to better reflect the size of the economy;

Jc —new job spaces creation stemming from the development of biomethane
production, calculated against the reported annual biomethane output us-
ing the estimates from the Navigant study;

Gp - gas price paid by large industrial gas consumers (average price paid by I5
and 16 band consumers), as reported by Eurostat.

It needs to be recognized that other variables could also be included in the
analyses going forward, particularly measuring the decarbonization effort of the
given sector, which, over time, would help differentiating the commodity each
sector supplies on the basis on its overall impact on the environment. Quality
differentiation of this sort would be much in the spirit of Flejterski’s definition of
competitiveness, as quoted in the previous section. In order to test the usefulness
of a synthetic indicator constructed this way, a case study for several selected EU
Member States will be presented next.

Case study for selected countries

For the purpose of this analysis, several countries were considered to reflect the
different stage of gas market development and distinct characteristics, such as
the availability of domestic gas production, access to diverse import routes and
maturity of institutional setup that governs the ability to trade gas. Although the
analysis was structured in a way that would allow to analyze any country that
has pursued gas market liberalization within the requirements of the EU acquis,
the decision was taken to focus on countries that have advanced in gas market
development, so that comparisons are made between sectors that can be deemed
sustainably competitive within the contemporary understanding of the phenom-
enon. This decision has narrowed down the choice to countries in Central and
Western Europe that have opened their sectors to competition. Countries in other
parts of Europe are reportedly lagging behind, as evidenced by the European Gas
Hub Study of EFET. Since the analysis requires processing considerable amount
of data, the research group was narrowed further to four countries on the grounds
of their distinct characteristics:
 the United Kingdom — a pioneer in liberalizing the gas sector (Wright
2005). The country also has extensive experience in developing and de-
ploying biomethane technologies (European Biogas Association 2015);
* France — a country with a well-interconnected gas market that for many
years was fragmented (Heather 2021). France also pursues an ambitious
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biomethane development strategy (Law no. 2015-992 on Energy Transi-

tion for Green Growth, 2015);

* Germany — a country with the largest gas demand in Europe and at the
same time the largest biogas producer globally (International Energy

Agency 2021);

* Denmark — a most successful country in promoting biomethane produc-
tion which already in 2022 covers over 40% of its domestic demand with
sustainably-produced gas (Robb 2022). At the same time, it is one of the
few countries in Europe that historically acted as a net gas exporter (Inter-

national Energy Agency 2023).

Other countries could also be considered in future analyses (particularly
Netherlands, Italy and Spain), yet considering the time-consuming process for
establishing ranks for the qualitative variable, the decision was taken to focus on
these four countries, given their distinct characteristics and experience with gas

market liberalization.

For the purpose of this analysis, the period covering the implementation of
the Third Energy Package was deemed appropriate for comparisons i.e. from the
deadline for harmonizing the rules on the internal market for gas in 2014 onto
2022. The implementation process helped harmonizing the fundamental princi-
ples governing the gas market, which, in turn, gave grounds for credible compara-
tive analyses. The data collected for the variables considered have been described

in more detail in the following part of the article.

Table 1. Institutions scores on the basis of different sources

EC reports 2014 2015 2016 2017 2018 2019 2020 2021 2022
France 2 2 2 2 2 2 2 2 2
Germany 1 3 3 3 3 3 3 3 3
Denmark 3 1 1 1 1 1 1 1 1
UK 4 4 4 4 4 4 4 4 4
IEA reports 2014 2015 2016 2017 2018 2019 2020 2021 2022
France 3 1 1 1 2 2 2 2 2
Germany 2 2 2 2 1 1 1 1 1
Denmark 1 3 3 3 3 3 3 3 3
UK 4 4 4 4 4 4 4 4 4
EFET reports 2014 2015 2016 2017 2018 2019 2020 2021 2022
France 3 2 2 3 3 2 2 2 2
Germany 2 3 3 2 2 3 3 3 3
Denmark 1 1 1 1 1 1 1 1 1
UK 4 4 4 4 4 4 4 4 4

Source: own elaboration based on European Commission (2014-2022), International Energy Agen-

cy (2014-2022) and EFET (2014-2022).
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The institutions rankings deserve more detailed explanations, as they build
on qualitative data. An immediate conclusion stemming from the data presented
in Table 1 is that the United Kingdom is a leader when it comes to institutional
performance according to all the sources used. This is because the country oper-
ated the most liquid market out of the group considered throughout the research
period and was the only one to be awarded a full score by EFET throughout the
years analyzed. Although this may seem trivial, the fact that all the communica-
tion, legislation and documents relating to the gas sector’s functioning is available
in English, gives the UK an outright advantage when it comes to transparency. It
deserves to be noted that liquidity on that market dropped considerably after the
2016 decision to leave the European Union (Heather 2019). The IEA reports also
underline that in 2017 the HHI market concentration index on a wholesale level
fell below the 1000 threshold, signaling well-developed competition. The Agency
has also underlined that country’s main legal document, the Gas Act, required
a more holistic revision only in 2017 i.e. after 31 years, proving the country’s
remarkable regulatory stability.

Scores attributed to Denmark are nearly as stable as was the case for the
UK although differences in views between the evaluation by the I[EA and the two
other sources are quite apparent. The Agency praised Denmark for being a net gas
exporter for most years, which separated out the transmission system operator
from commercial activities already back in 2012. It also points to the fact that as
of 2015 majority of trades were concluded at the exchange and not bilaterally,
improving the quality of the price signal offered to the market. Following the
introduction of market-based balancing rules in 2014, supply and demand in
the Danish network could be largely balanced using standardized gas products traded
on the exchange. These changes caused the Danish gas sector to rely on the mar-
ket to help optimizing the use of infrastructure and arrive at optimal price for
gas, justifying an improved score for the sector as of 2015. In 2016 the country’s
exchange joined the joint gas trading platform called PEGAS, attracting traders
from several countries, including France and Germany. In 2019 the country has
finished merging its market with Sweden, which can be treated as an institutional
success, as the process required a lot of coordination and mutual trust that has
never happened before in the gas sector (Heather 2021a). Nonetheless, the EFET
hub evaluation reports noted that the Danish market remains rather illiquid, which
can be attributed to its small domestic demand. This had a spill-over effect with
the market being unable to attract price reporting agencies that would improve
transparency. In addition, the Gas Hub Study signals that other market indices
were preferred by the market participants as a reference for bilateral transactions
concluded in Denmark. This by no means implies the non-performance of
the Danish sector but confirms its rank in the research group analyzed. Similarly, the
EU Commission noted that first gas market-based prices for the country could
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only be quoted in 2014 and that, over time, this market continued to operate as
a satellite to the more liquid hubs of Germany and the Netherlands. It deserves to
be noted, however, that the reports analyzed here did not place much emphasis on
the development of biomethane, which undoubtedly remains an important success
of the Danish institutions.

For other countries, the results are more volatile, with Germany being an
interesting object to study. Here, the situation is opposite to the case of Denmark,
with the IEA being the most critical of Germany’s regulatory setup. The Agency
noted that much effort has been made to merge the initial 20 regional market
areas down to six in 2009 and two in 2013, yet concluded that these markets
remained illiquid despite having the prerequisites to become the largest market
of the EU (International Energy Agency 2013). This was believed to be caused
by competition being limited to very few large suppliers and limited monitor-
ing powers of the national regulatory authority at the beginning of 2014. In ad-
dition, the Agency pointed to the country having several transmission network
operators, offering varying level of transparency, making the functioning of the
sector unnecessarily costly and complex. IEA also noted that the 2014 revision
of the support scheme to biogas has resulted in a major slowdown in investment,
whereas the actual market merger between the two remaining market areas had
to be imposed through an administrative decision taken in 2017 (International
Energy Agency 2021). EFET scorecard conversely noted that liquidity on the
two German market areas has improved considerably as of 2015, even if these
markets remained far behind the UK. The association noted, however, that cer-
tain conditionality remained in place in terms of using the German gas network
and that multiple new levies imposed on gas consumers over the years were
a disincentive to consume or trade gas. EFET has also emphasized that in many
cases consultation held by the regulatory authority was not done in English and
the fact that the gas infrastructure remains fragmented does not support pooling
of liquidity. Nonetheless, the score attributed to the German sector by EFET has
increased from 15,5 to 17,5 out of 20 over the analyzed period, with illiquidity of
the forward market being the main missing component. The EU Commission was
critical of the country’s reliance on supplies from Russia that, in turn, could have
negative impact on supply security of the entire region — this even resulted in an
administrative restriction on the use of the Nord Stream pipeline in 2016 (more
information can be found in Yafimava 2017). Nonetheless, the quarterly reports
have recognized competition picking up as of 2015 to a level where no additional
stimulation from the institutions would be needed, marking a major improvement
in terms of sectoral performance, at least from this study’s perspective. The Com-
mission also took note of the eventual market integration in Germany in October
2021, although it did signal that the process did not result in any major increase
in market liquidity.
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Finally, according to the results presented in Table 1, France was typically
ranked behind the German gas market, not least because of physical internal bot-
tlenecks that have divided the country into three market areas that were gradual-
ly merged into two in 2015 and a single market in November 2018 (Dukhanina
et al. 2019). Southern France was notoriously falling behind other EU markets
and paying a premium for the gas supplied, according to the 2014 evaluations
from the European Commission. Gradual merger has improved the situation to
an extent, although the southern part of the country was still seen as vulnerable
and paying a premium versus the more liquid markets until the full French gas
market merger. On the negative side, both EFET and IEA have consequently
criticized the country for the legal requirement to fill gas storage facilities that
crowded out commercial use of these assets. The obligation has been success-
fully amended in 2018 along with the introduction of improved mechanisms to
govern internal congestions between the northern and southern market areas. It
should also be noted that, with the exception of 2015, the average EFET score
for the French hubs was closely aligned with the one calculated for the German
markets, with differences being marginal and sometimes even in favor of the
French gas sector. As of 2017 EFET noted that market-based competition in
France increased to a point where further institutional stimulation would no
longer be needed. The average value of the Ins variable calculated on the basis
of the three rankings has been presented in Figure 1.

Figure 1. Institutions variable values, [scale of 0+4]
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Source: own elaboration.

Table 2 below presents the interconnectivity of the national gas transmission
networks, calculated through dividing the average daily interconnection capacity
with the neigbouring countries and the maximu daily domestic demand recorded
in a given year.
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Table 2. Average interconnection capacity to maximum daily demand

2014 2015 2016 2017 2018 2019 2020 2021 2022

France 1,42 0,76 0,71 0,74 0,89 087 0,81 0,92 1,14
Germany 3,90 1,55 1,50 1,17 1,19 1,35 1,28 1,48 1,53
Denmark 040 044 0,70 047 0,65 096 048 528 8,50
UK 1,70 1,32 1,26 1,21 1,10 1,02 0,88 1,08 1,41

Source: own elaboration based on Eurostat (2014-2022) and GIE (2014-2022a).

Similarly, Table 3 presents the gas storage capacity in the countries analysed,
compared to the annual inland consumption size.

Table 3. Gas storage capacity to annual inland gas consumption [%]

2014 2015 2016 2017 2018 2019 2020 2021 2022

France 34,74 3231 29,56 29,40 30,70 30,09 32,30 3032 36,40
Germany 38,69 37,63 34,86 32,55 3349 3274 33,19 32,15 37,82
Denmark 28,79 28,12 2741 28,19 2847 2934 32,95 3295 38,76
UK 580 568 508 521 5,15 547 547 569 695

Source: own elaboration based on Eurostat (2014-2022) and GIE (2014-2022b).

Both Tables, 2 and 3 depict the data that is set to capture the flexibility that
the gas infrastructure can offer its users. In terms of interconnection capacity,
fluctuations result from e.g. additional investment being made in building new, or
expanding existing interconnection points, but also different administrative deci-
sions that affect the usable interconnection capacity (such as the aforementioned
restriction on the use of NordStream import capacity). One most notable change
can be observed for Denmark that has invested in new transit connection pipelines
taking gas from the major route of Norwegian gas exports from the North Sea to
Poland. In addition, quite substantial fluctuaions stem from a highly volatile peak
demand in a given year, highly reliant on the weather and also on exceptional
events such as the economic lockdown following the spread of Covid-19 virus in
2020 (Honore 2020).

Similar effects can be observed for storage capacities, particularly since in
this case the actual capacity of the facilities remained stable over the analysed
period. This stability stems from the fact that the analysed countries have fully
developed the space available for storing gas underground already before the start
of the research period (United Nations Economic Commission for Europe 2013).
Both the cross-border and storage capacities have been used to reflect the overall
network flexibility and the results have been presented in Figure 2.
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Figure 2. Gas infrastructure flexibility variable, normalized [scale of 0+1]
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The results seem particularly negative for the United Kingdom, although this
is largely the effect of a considerable domestic demand that, until recently, was
satisfied to a significant extent by domestic production — IEA reports indicated
that nearly 50% of domestic demand was covered by gas production in 2017. This,
however, is no longer the case and the same reports signaled a very sharp decline
in production and limited storage capacity, collectively putting the UK at a disad-
vantage in this category. The subsequent decline of UK’s relative score in the last
two years stems from the major expansion of flexibility in Denmark.

Table 4. Calculated number of jobs created through the deployment of biomethane [full-time
equivalent]

2014 2015 2016 2017 2018 2019 2020 2021 2022

France 60 120 624 1224 2088 2952 3816 4680 5544
Germany 3573 3807 4018 4093 4189 4375 4458 4556 4614
Denmark 883 1000 1367 1967 2033 2333 2500 2970 3527
UK 1656 2400 3192 3384 3432 3456 3456 3480 3600

Source: own elaboration based on Navigant (2019), BNetzA (2014-2022), Danish Energy Agency

(2021), Ministere de la Transition Ecologique (2014-2022) and Department for Business, Energy
and Industrial Strategy (2021).

Table 4 presents the calculated number of jobs created (full-time equivalent)
in the economy through the deployment of biomethane specifically. These results
indicate a relative stagnation in the UK and Germany and very robust growth in
Denmark and France. The latter stems from very ambitions biomethane deploy-
ment strategies supported by attractive incentives offered to investors. Although
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the results may seem insignificant from a sectoral perspective, it deserves to be
noted that these values do not factor in biogas plants (i.e. plants that do not up-
grade gas into the quality of natural gas) which are far more widespread — this,
however, results from the fact that biogas as such serves as a fuel for electricity
production and does not constitute a direct substitute to natural gas, hence falls
out of scope of this study. Values from Table 4 have also been depicted in Figure 3
to better reflect the sharp build-up of biomethane production capacity in France
and Denmark.

Figure 3. Jobs creation variable values [full-time equivalent]
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Source: own elaboration based on Navigant (2019), BNetzA (2014-2022), Danish Energy Agency
(2021), Ministere de la Transition Ecologique (2014-2022) and Department for Business, Energy
and Industrial Strategy (2021).

The final variable considered was the gas price paid by large industrial con-
sumers — calculated average for each country following Eurostat data has been
presented in Table 5 and Figure 4.

Table 5. Average industrial gas consumer price

2014 2015 2016 2017 2018 2019 2020 2021 2022
France 30,28 30,33 2395 26,25 31,88 24,75 20,80 55,78 102,60
Germany 29,50 27,43 2193 2235 25,00 2238 17,33 35,63 67,55
Denmark 29,88 27,68 23,53 22,43 25,58 2540 21,30 33,25 83,55
UK 27,78 26,55 19,20 18,03 21,45 20,38 18,49 29,75 44,59

Source: own elaboration based on Eurostat (2014-2022).
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Figure 4. Average gas price [EUR/MWh]
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One immediate observation stemming from analyzing the data in Table 5 and
Figure 4 is the relatively close alignment between the prices paid by consumers
in different countries, particularly by the year 2020. More specifically, in 2014
and 2015 the average spread between UK and Germany, as well as Germany and
Denmark was close to just two and one EUR respectively. As mentioned before,
southern region of France was notoriously paying a premium over the prices paid
in other EU countries which is reflected by the average industrial gas consumer
price calculated for this study. More noticeable differences arise past 2020, with
the spread between the UK and France reaching nearly 39 EUR. Similarly, Den-
mark’s industrial gas consumers have experienced a sharp increase in the gas price
—1in both cases it can be assumed that, apart from the universal negative effects of
the energy crisis, this surge also stems from the fast, induced build-up of biome-
thane production capacity.

After the values of the SCI . components were established for the entire re-
search period, they had to be normalized to ensure their additivity. Depending
on the nature of the variable, its high value could act either to the benefit or det-
riment of the overall SCI . score — this division into stimulants and destimulants
respectively had to be reflected in the normalization method. Hence, a different
calculation was applied to the gas price, the high value of which is deemed dam-
aging to sectoral competitiveness. Following the approach proposed by Bluszcz
(2020), the normalization was done through referencing each variable against the
maximum or minimum value of that variable in the entire research group in a giv-
en year i.e.:
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Vx

iyc = ——— (for stimulants),
max vy
minv. .
i = X (for destimulants),
VXC

where:

v . — value of variable x calculated for country c,

max v, — maximum value of variable x among all the countries in a given year,
min v_— minimum value of variable x for all the countries in a given year.

Once normalized, the values of the variables could be summed up into a sin-

gle synthetic measure, the value of which was calculated as simple arithmetic
average, allowing the score to be measured on a scale of 0+1 for ease of interpre-

tation:
n
(ixc)
SCI. = z
G n
x=1

The calculated values of the Sectoral Competitiveness Index for Gas have
been presented in Figure 5.

Figure 5. Sectoral Competitiveness Index for Gas values [scale of 0+1]
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The results signal strong historical dominance of the German gas sector in
the analyzed group, which stemmed from a combination of a well-developed gas
infrastructure and relatively low gas prices, possibly stemming from a favorable
import arrangement with Russia (Bros, Mitrova, Westphal 2017). This dominance
ended not only due to cut of outright supply of gas from Russia in 2022, but also
because of considerable investment in gas infrastructure and biomethane deploy-
ment made by France and Denmark.

Secondly, it is worth noticing the United Kingdom’s loss of competitive po-
sition over time that was previously established thanks to the country’s tried and
tested institutional environment. That result was largely undermined by the rel-
atively low gas infrastructure flexibility referenced against a high domestic de-
mand, despite the UK’s sizeable LNG import capacity. The decision to leave the
European Union also had a negative effect on the country’s gas market and this,
according to the SCI , was not counterbalanced by a considerably lower gas price
offered to industrial consumers. Another factor that has negatively affected the
overall score of the British gas sector is the reform of the subsidy scheme for
biomethane that has failed to attract investors (Department for Energy Security
& Net Zero 2023).

The third country that stands out is Denmark — this is due to the country’s
sizeable gas infrastructure compared to a very modest domestic gas demand. In
addition, the country is well advanced in biomethane production and use, with its
share in domestic consumption exceeding 40% already in 2022 (Robb 2022). This
undoubtedly places Denmark at the forefront of gas sector decarbonization, which
is correctly reflected by the SCI, value.

Finally, the domestic market consolidation efforts in France, combined with
its ambitious strategy to develop biomethane production, has allowed the country
to improve its relative competitive position and surpass both Germany and the
United Kingdom in the final year of the analysis. France has managed to develop
market-based solutions to manage internal north-south gas network congestion
that have previously been administered through dedicated use of storage facilities.
This has allowed internal integration of the market that, together with a successful
strategy supporting the development of biomethane production, has supported es-
tablishing good competitive position in spite of relatively high gas prices paid by
the French industrial consumers.

Conclusions and policy implications

The case study results confirm the usefulness of SC/, in comparative analyses of
liberalized gas sectors performance. It helps contextualizing the different devel-
opments in these sectors, through taking a more holistic view on changes taking
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place in the physical and regulatory spheres and how these eventually impact the
gas sector’s performance. It also confirms that a sector-specific approach needs
to be taken to properly capture the nature of economic activity and its specific
features that, as is the case for the European gas sector, cannot rely solely on pro-
ductivity measures.

The results indicate that the relative sectoral competitive position may not
be intuitive as investment made in decarbonizing the gas market may indeed rein-
force the sector’s relative standing rather than damage it through increased prices.
The example of Denmark serves as a flagship example in this case, with biometh-
ane gradually becoming the key source of gas in the country, creating jobs and un-
derpinning the continued use of the infrastructure in the future. Similarly, France,
through market consolidation efforts and an ambitious gas sector decarbonization
strategy, has improved its gas sector’s performance considerably. It deserves to
be noted, however, that the price spike for French end customers is more notable.
This may be related to the type of support scheme applied and the additional bur-
den it has created for end customers.

Another important implication arises when looking at the case of Germany,
showing that the price of gas offered to end customers remains an important de-
terminant of sectoral competitiveness. For the German gas sector, falling share
of gas supplied from Russia under a favorable long-term contract has resulted in
a considerable deterioration in sectoral performance, in spite of the great flexibil-
ity offered by the gas network and sizable renewable gas production (Jain 2019).
Similarly, and as highlighted by Heather (2021b), the induced integration of the
country’s two major trading regions, has not really translated into any major im-
provement in overall market performance and, as such, did not make up for the
sudden end of cooperation with Russia.

The case of the United Kingdom confirms that the phenomenon of compet-
itiveness should be studied through comparative analyses. The country’s consid-
erable experience in liberalizing and regulating the gas sector, its considerable
demand for gas and lower price of the commodity offered on average to industrial
consumers, have collectively failed to defend its gas sector’s competitive position
over time. This is due to the decision to leave the European Union following the
referendum of 2016, which has discouraged investment and trading activity in
favor of the markets inside the EU (Bros 2017). It is also worth noting that the
2021 reform of the support scheme for biomethane has proved to attract very few
investments in the five-year horizon that it is set to cover (Department for Energy
Security & Net Zero 2023).

Finally, and most importantly — in view of the competitiveness theories pre-
sented in this study, it should be noted that ultimately all the components of the
SCI . refer back to the institutional performance of the bodies governing the gas
sector. In terms of gas infrastructure, it needs to be recognized that hardly any

69



large-scale investment in the high-pressure gas network can be realized without
the government’s intermediation and support (Hashimoto 2022). For the time be-
ing, given the considerable capital intensity of the production process, the devel-
opment of biomethane production also depends heavily on state support — and
the example of Denmark and France shows that such subsidy schemes can have
a very different impact on the end-customer bills. This also links the institutional
performance to the last component, gas price, although the connection does not
end there, since it is the institutional setup of the gas sector that is to ensure and
safeguard the cost-reflectivity of the tariffs that network users pay to use the in-
frastructure.

On the limitations side, the most notable flaw of the SCI . is its reliance on
qualitative data that are both prone to subjectivity and very time-consuming to
collect. This issue can be addressed through referring to several sources of infor-
mation impartially analyzing the sectoral performance, as was done in this study.

When it comes to the structure of the SC/ . itself, the results acquired in this
study suggest that the introduction of weights to its components could be consid-
ered — for example, the case of the United Kingdom suggests that storage capacity
may not be of equal gravity to different countries and can be attributed a lower
weight (see e.g., Le Fevre 2013). Future research can focus on expanding the geo-
graphical scope of the study and exploring the extension of the SCI . through con-
sidering other variables, for example, reflecting greenhouse gas emissions savings
achieved through different initiatives in the sector.
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