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ABSTRACT  

The Quo vadis  study identifies the potential inefficiencies  of the internal EU gas mar ket 

regulatory framework after the full implementation of the Third Energy Package, and 

discusses the additional regulatory measures which could lead to the improvement of EU 

welfare. The proposed regulatory measures are assessed based on both qualitative and 

quantitative criteria . 

The key potential market inefficiencies  identified and analysed in this study comprise 

upstream market concentration, long - term capacity bookings and associated network 

access problems, the current level and staructure of cross -border tariffs and institutional 

constraints to market development  and integration . 

Consequently, the alternative regulatory scenarios developed aim to present a major 

change, each of them in at least one regulatory aspect, with the goal of promoting 

signif icant EU welfare gain, while allowing for a feasible implementation. These scenarios 

are analysed and modelled against a Reference S cenario . 

The study concludes that based on modelling results moderate welfare gain can be 

achieved by selecting the appropri ate future regulatory design. The proposed measures 

proved to be significantly sensitive to selected gas market expectations, such as supply 

volume or new infrastructure commissioning  where they lead to higher welfare increase . 

 

 

 

 

 

 

 

 

 

Authors's statement  

Discussion papers of the Quo vadis  project tenderers and the subsequent stakeholdersô 

feedback collected throughout the project phase highlighted the differences in perspective 

on the functioning of the internal gas market (IGM) and hence different percep tions of 

where the problems are and how they should be solved. As the EU gas - related legislation 

has not been implemented fully and consistently across the EU and some network code 

provisions, as well as the newly -adopted security of supply regulation are still awaiting 

implementation, there is significant room for interpretation with regard to the impact 

potential of complete implementation of all legislation by 2020 on the functioning of the 

IGM. This notwithstanding, we have outlined and modelled the alt ernative regulatory 

scenarios under various sensitivity conditions, which principally build on regulatory 

changes to the assumed regulatory framework, to assess as clearly as possible the impact 

each may have on economic welfare, compared to the Reference Scenario.  
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EXECUTIVE SUMMARY  

The Quo  vadis  study  evaluates  the  functioning  of  the  European  Union's  internal  gas  market  

under  the  Third  Package  rules  from  a forward - looking  perspective.  On that  basis  it  sets  out  

and  assesses  alternative  measures  proposed  to  generate  long - term  benefits  to  consumers  

and  EU market  players.  The  study  further  concludes  that  the  future  performance  and  the  

international  competitiveness  of  the  EU gas  market  will  not  only  depend  on  a successfully  

completed  market  integration  process,  but  even  more  on  the  EUôs ability  to  manage  its  

high  exposure  to  extra -EU suppliers.  

Background  

ACERôs gas  target  model  is at  present  the  most  comprehensive  concept  on  how  the  EU gas  

market  could  develop  from  Third  Package  compatible  member  state  level  gas  trading  zones  

via  a stage  of  voluntary,  bottom -up  integration  process  (e.g.,  regional  market  mergers)  to  

a fully  integrated  EU gas  market.  However,  the  voluntary  market  merger  process  is 

proceeding  very  slowly.  No provision  in  the  Third  Package  guarantees  this  process  to  be 

ever  completed.  

A sharp  contrast  to  the  ACER concept  is the  vision  of  a centrally  organized  single  EU gas  

market,  operated  by  a single  European  TSO to  ensure  maximum  market  and  operational  

efficiency.  However,  this  vision  of  a centrally  planned  and  managed  market  is not  

compatible  with  the  political  fundamentals  of  the  European  Union.  

Current  market  functioning  

By early  2018,  there  is a general  stakeholder  consensus  that  the  EU internal  gas  market  

(IGM)  has  improved  its  functioning  in  recent  years.  Apart  from  some  Central  and  South -

East  European  (CSEE)  Member  States,  market  liquidity  has  been  improving,  competition  

at  the  wholesale  level  is intense,  wholesale  prices  are  moderate  and  converging  across  the  

EU. Market  pricing  is gradually  replacing  oil  product - linked  pricing.  Given  a moderate  future  

gas  demand  outlook,  the  level  of  investment  is generally  sufficient  in  the  sector.  

However, our in -depth analysis of 2015 -16 wholesale  price differences within the EU shows 

that the European gas m arket is not yet a fully integrated single market. While the 

wholesale gas markets of Denmark, Belgium, the United Kingdom, the Netherlands and 

Germany create a single price zone, the presence of different trade barriers (cross border 

tariffs; lack of inte rconnectors; physical and contractual congestion) as well as differences 

in local market structure and exposure to upstream suppliers can explain remaining 

wholesale price differences.  

Unless any regulatory or significant tariff change comes, we expect mar ket segmentation 

to increase within the EU in the future. The current situation of overbooked transmission 

capacity by long - term contracts (LTC) will change between 2020 and 2030. The 

transformation of the capacity market from  long to short term may cause a more profound 

price segmentation of the IGM  with greater location spreads compared to today, which will 

fully reflect short - term transmission tariffs and physical flow direction. This may happen 

because new capacity bookings after expired LTCs will come at an actual, instead of a sunk 

cost to traders . 

High upstream market concentration  

The price premium that EU wholesale customers have been paying over US prices in the 

last decade is largely related to the concentrated nature of the EU gas upstream sector , 

including extra -EU gas suppliers. The debate about the efficiency of the IGM and its 

potential for further improvement has to be evaluated in this broader context.  
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Additionally,  long - term  capacity  bookings  and  physical  delivery  to  the  target  country  by  

extra -EU producers  create  inefficiencies  in  the  redistribution  of  the  contracted  gas  volumes  

according  to  short  term  supply  ï demand  conditions  within  Europe.  

The Network Code on Capacity Allocation Mechanisms ( CAM NC) in its present form is 

unable to effec tively address the risk of market foreclosure by long - term capacity bookings.  

The first large scale application of CAM NC logic 1 on capacity auction with new capacities 

provided a stark example of potential market foreclosure by long - term capacity bookings  

by an extra -EU producer.  

Cross -border tariffs as trade barriers  

National  entry ïexit  systems  charging  full  cost  for  gas  transportation  plus  -  potentially  -  

auction  premium  at  intra -EU IPs,  including  applying  distortive  IP tariffs  at  certain  borders,  

enhanc e market  segmentation  rather  than  market  integration.  The present  structure  of  

cross -border  gas  transmission  tariff  system  and  the  related  tariff  ópancakingô (accumulation  

of  tariffs  to  be paid  by  traders  when  shipping  gas  through  several  borders)  have  an  effect  

of  trade  barriers  within  the  EU. Pancaking  hits  new  entrants  to  cross -border  trading,  limits  

the  use  of  alternative  gas  transportation  routes  so some  routes  may  not  be efficiently  used  

and  creates  a barrier  to  develop  more  efficient  cross -border  bal ancing.  We expect  these  

problems  to  become  more  visible  as LTC capacity  bookings  start  expiring  from  2019.  

Neither  the  market  merger  process  nor  the  Tariffs  Network  Code  (TAR NC)  implementation  

process  seem  sufficient  in  addressing  the  pancaking  issue.  The  progress  of  voluntary  

market  mergers  is politically  complex,  slow  and  expensive.  The most  likely  outcome  of  TAR 

NC implementation  will  be the  stabilization  of  present  IP tariff  levels  with  a parallel  cut  

back  of  high  outlier  tariffs  in  the  coming  years.  

Proposed alternative regulatory scenarios and their evaluation  

If upstream market concentration remains at the current level, generally speaking, putting 

competitive pressure on dominant pipeline suppliers remains the key regulatory option to 

mitigate its n egative consequences. LNG and inter - fuel competition by renewable resources 

have such a potential.  

The study provides a combined qualitative and quantitative assessment for the following 

alternative regulatory scenarios.  

¶ Tariff Reform Scenarios with unifor m tariff increase and with harmonized 

EU entry tariffs.  In this case, within -EU IP tariffs are set to zero so that the 

revenue neutrality of this change for each TSO is ensured by a simultaneous tariff 

increases at remaining entry and /or exit points. The proposed institution to ensure 

revenue neutrality is a newly founded TSO Compensation Fund (TCF) . 

The Tariff Reform Scenario makes cross -border gas trading cheaper. This will 

encourage increased imports by formerly more expensive countries from the 

cheaper  regions up to full price equalization or infrastructure constraints. Wholesale 

prices fall in importing countries and rise in exporting ones .  

¶ Market Merger Scenarios , where cross -border tariffs within the merged zones 

are eliminated and the lost TSO reve nues are collected from additional tariffs on the 

IPs on the borders of the zones. As in the Tariff Reform Scenario  a TCF covering the 

merged zones would need to be set up.  

                                                 

1 The CAM incremental capacity rules are applicable officially only as of 16 March 2017 with possibility of an 
additional transitional arrangement.  
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¶ The Combined Capacity - Commodity Release Scenario  proposes a 

simultaneous increase u p to 50% in the share of short - term transmission capacities 

for both existing and new infrastructure, and an obligation for gas 

producers/importers to sell at least 50% of their gas at the nearest Virtual Trading 

Point (VTP) to their entry into the transmi ssion grid on EU territory. The objectives 

of the scenario are to boost network use efficiency EU -wide and improve market 

liquidity in regions with low market liquidity and high market concentration . 

¶ The Extra - EU upstream ï EU Downstream Strategic Partners hip Concept -  

the EU and Russia enter into a mutually beneficial agreement to integrate their gas 

markets in a fundamental way . 

The quantitative  welfare  analyses  of  the  regulatory  scenarios  were  carried  out  by  the  

European  Gas Market  Model  (EGMM).  This  ent ailed  the  assessment  of  the  wholesale  price  

and  welfare  changes  implied  by  the  implementation  of  the  regulatory  scenarios  on  2020  

reference  market  conditions  and  on  five  sensitivity  market  cases:  (1)  high  demand,  

(2)  LNG glut,  (3)  high  oil  price  ï LNG shor t  and  (4 -5)  two  versions  of  Nord  Stream  2 project  

implementation.  

Due  to  the  nature  of  the  EGMM (no  short - term  trading  represented,  perfect  competition  

assumed ),  the  modelling  results  provide  very  conservative  economic  benefit  (total  welfare  

change)  estima tes  for  the  investigated  regulatory  scenarios.  The EGMM cannot  simulate  

daily  bidding  and  we  thus  have  no  reliable  measure  of  market  liquidity.  While  we  assume  

that  some  of  the  regulatory  scenarios,  notably  the  Tariff  Reform  Scenario  will  ease  cross -

border  balancing  and  is likely  to  improve  market  liquidity,  the  EGMM could  not  capture  and  

quantify  these  positive  impacts.  The  modelôs fundamental  comparative  static  nature  also  

puts  a limit  on  simulating  the  outcomes  of  the  investment  incentives  inherent  for  the 

regulatory  scenarios . 

Based  on  the  combined  qualitative  and  quantitative  regulatory  scenario  analyses  we  dr aw  

the  following  conclusions.  

(1)  The Tariff Reform Scenario recommends restructuring the point of collection of EUR 2 -

3 billion TSO revenues to furth er promote trade and market integration on the  

approximately  EUR 100 billion IGM. To go ahead with the Tariff Reform Scenario would 

be a smart move to enhance price convergence and insure against the risk of future 

gas market segmentation in the EU. Under the present and forecasted 2020 reference 

gas market conditions the implementation of a carefully designed tariff reform scenario 

could support further welfare improving gas market integration within the EU even in 

the current low demand and low -price mark et environment. This is reflected by the 

almost complete wholesale price convergence these scenarios imply . 

The typical pattern of Tariff Reform Scenario welfare impacts under expected 2020 

reference market conditions is that they rather redistribute than increase welfare 

through increased cross -border trading. However, the implementation of the Tariff 

Reform Scenario turns highly beneficial when implemented under more turbulent 

sensitivity scenarios, which bring increased price divergence for the IGM. It p erforms 

especially well by producing more than EUR 5 billion annual consumer welfare increase 

when implemented in a high oil price and  LNG short environment and when Nord 

Stream  2 is built, and Russia supplies only remaining LTC quantities (but no spot 

vol umes) through Ukraine.  

Further, the Tariff Reform Scenario could help the voluntary market merger process by 

removing one of the critical conflict issues from merger discussions: IP point and tariff 

removal and related inter -TSO compensation problems, sinc e the TSO Compensation 

Fund would have already solved them . 
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The Tariff Reform Scenario could boost the competitive pressure LNG puts on pipeline 

gas suppliers in regions with no direct access to LNG. Moreover, a tariff reform could 

bring about additional w elfare benefits, like increased short - term market liquidity and 

more flexibility in cross -border balancing, that the EGMM cannot capture.  

The performance of the Tariff Reform Scenario is sensitive to design issues. Its versions 

with additional tariffs on L NG entry points tend to immediately increase wholesale 

prices across the EU and as such are destructive for consumer welfare. Another 

complexity of the proposed Tariff Reform Scenario is that it is to be complemented with 

a TSO Compensation Fund.  

(2)  The inves tigated market merger cases brought moderate EU welfare improvements in 

those cases when wholesale price differences were still present before the merger. The 

merger of the Spanish and Portuguese markets on the 2020 reference produced 

negligible price and welfare impacts because we expect the already moderate (below 

0.5 EUR/MWh) 2016 wholesale price difference levelling off by 2020 due to increasing 

demand and LNG costs . 

There are two major aspects of a merger scenario that can undermine the social 

benefits  of the case: the additional cost of expanding the infrastructure for the merged 

zone (if needed) and the potential price increase in the countries neighbouring the 

merged zone due to the additional tariffs put on the zoneôs outside entry/exit points. 

We d id not quantify the infrastructure related costs of the investigated merger cases, 

but we assume that it would be significant in the North -West and Baltic merger cases . 

We found the second impact (increased prices in neighbouring countries) relevant in 

the  North -West (DE -NL-BE-LU-CZ) merger case. This is a warning that while a bottom -

up approach of smaller market mergers might be politically easier and thus the more 

feasible way towards gas market zones integration, this segmented process could lead 

to a se t of market zones separated by high tariff barriers around the EU ï a rather 

negative outcome . 

(3)  The Combined Capacity -Commodity Release Scenario improves EU welfare and is a 

robust and focused measure. It improves EU consumer welfare by an annual EUR 1.5 -

3 billion across the different sensitivity scenarios and results mostly in a positive total 

welfare outcomes. The sources of welfare improvements are increasing product market 

competition in less liquid CSEE countries (commodity release) and improved efficie ncy 

in using the EU gas transmission infrastructure (capacity release) .  

There are two additional advantages of this scenario. It reduces prices and improves 

the welfare in relatively high price countries without implying a parallel price increase 

in low pr ice countries. In addition, it requires only the modification of existing legislation 

(CAM NC) and the application of existing experiences with past gas release programs 

but no new institution (like a TCF) or major new regulation is a precondition for its 

application . 

Therefore, we conclude that the implementation of this scenario is a no - regret policy 

and recommend to consider it for the implementation . 

(4)  An extra -EU upstream and EU downstream Strategic Partnership might have the 

potential to significantly d ecrease EU gas wholesale prices.  This cooperative concept 

could clearly reshape the upstream conditions for the EU IGM and, depending on the 

result of the related benefits sharing, it could provide significant welfare gains for EU 

stakeholders, especially customers . 

However, this concept is highly hypothetic and intends only to initiate further thinking 

and research into potential cooperative solutions for the EU gas marketsô most 
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important problem that is high import dependence and simultaneous high market  

concentration.  

The most important sensitivity scenario related observations are as follows.  

(1)  Gas market related total welfare is highly sensitive to gas demand and LNG supply 

shocks in the EU.  While higher than reference demand increase could boost gas 

con sumption related EU welfare due to abundant and flexible supply conditions, EU 

welfare is highly sensitive to LNG supply conditions . 

(2)  The most efficient measure to put competitive pressure on EU pipeline gas suppliers 

and improve EU welfare is to provide se amless access for LNG to the EU IGM.  Aside 

from the Strategic Partnership concept, it was only in the LNG glut sensitivity scenario 

where we could simulate remarkable wholesale gas price decreases. An LNG glut in 

combination with a Combined Capacity -Commod ity Release Scenario could reduce EU 

gas wholesale prices the most. Tariff Reform Scenario versions that increase LNG entry 

tariffs to the EU transmission grid are highly destructive for EU welfare.  

(3)  Once it is built, the impact of Nord Stream 2 on EU consu mersô welfare depends on the 

unilateral decision of Russia on how to use (or not to use) the Ukrainian transit pipeline 

system. From the realistic regulatory scenarios, the tariff reform seems to be the most 

effective remedy to relieve the sharp price dive rgence that Nord Stream 2 is expected 

to create between North -West, Central and South East Europe.  

Recommendations  

The analyses presented in this study support the following policy recommendations.  

¶ Amend paragraphs  6 and 7 of Article 8 of Regulation 2017/4 59 to increase the share 

of existing technical capacity that TSOs are obliged to set aside and offer for 

auctioning for yearly or shorter durations to 50% or more. The same approach of 

increasing the share of yearly or shorter durations from 10% to 50% sho uld also 

be considered for incremental capacity within the EU to prevent future market 

foreclosure.  

¶ Consider the full implementation of the Combined Capacity -Commodity Release 

Scenario. This would entail the amendment of Regulation 2017/459 as indicated in  

the former recommendation and the implementation of gas release programs for 

existing and future LTCs in the EU countries of entry for LTC commodity . 

¶ Consider the implementation of the Tariff Reform Scenario after further refining the 

design and implement ation conditions of it as presented in the study. Designs with 

add -on tariffs differentiated by EU entry, EU exit and domestic exit points as well 

as TCF implementation issues should further be considered.  

¶ Include the concept of a potential Strategic Partn ership ï and the corresponding 

liberalization of the Russian gas sector ï on the agenda of future EU -Russia energy 

dialogue and negotiation process on Nord Stream 2 or DG Competition cases with 

the objective to promote a competitive EU gas upstream sector.  
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R£SUM£ 

L'®tude Quo  vadis  ®value le fonctionnement  du  march® int®rieur du  gaz  de l'Union  

europ®enne dans  le cadre  des  r¯gles du  Troisi¯me Paquet  Energie  dans  une  perspective  

dËavenir. Sur  cette  base,  elle  d®finit et  ®value des  mesures  alternatives  propos®es pour  

cr®er des  b®n®fices  ̈long  terme  pour  les  consommateurs  et  les  acteurs  du  march® de l'UE.  

L'®tude permet  en  outre  de conclure  que  les  performances  futures  et  la comp®titivit® 

internationale  du  march® du  gaz  de l'UE d®pendront non  seulement  d'un  proc essus  

d'int®gration de march® achev® avec  succ¯s, mais  encore  de la capacit® de l'UE  ̈g®rer sa 

forte  exposition  aux  fournisseurs  situ®s en  dehors  de lËUE. 

Contexte  

Le mod¯le de gaz  dôACER est  actuellement  le concept  le plus  exhaustif  sur  la mani¯re dont  

le march® de gaz  de lËUE pourrait  se d®velopper  ̈partir  des  zones  de commerce  de gaz  

compatibles  avec  le Troisi¯me Paquet  Energie,  via  une  phase  d'int®gration volontaire  

ascendante  (par  ex.  march® du  gaz  de l'UE)   ̈ un  march® du  gaz  europ®en pleinement  

int®gr®. Cependant,  le processus  de fusion  des  march®s  ̈caract¯re volontaire  avance  tr¯s 

lentement.  Aucune  disposition  du  Troisi¯me Paquet  Energie  ne garantit  que  ce processus  

soit  un  jour  achev®. 

La vision  d'un  march® unique  du  gaz  au  sein  de l'UE,  exploit® par  un  seul  GRT europ®en, 

pour  assurer  un  maximum  d'efficacit® commerciale  et  op®rationnelle, contraste  fortement  

avec  le concept  ACER. Cependant,  cette  vision  d'un  march® centralement  planifi® et  

contr¹l® n'est  pas  compatible  avec  les fondements  politique s de l'Union  europ®enne. 

Fonctionnement  actuel  du  march® 

Au d®but de l'ann®e 2018,  les  parties  prenantes  s'accordent   ̈ penser  que  le march® 

int®rieur du  gaz  (MIG)  de l'UE a am®lior® son  fonctionnement  ces derni¯res ann®es. Outre  

certains  £tats membres  d'Eu rope  centrale  et  d'Europe  du  Sud -Est,  la liquidit® du  march® 

s'est  am®lior®e, la concurrence  au  niveau  de la vente  en  gros  est  intense,  les  prix  de gros  

sont  mod®r®s et  convergent  dans  l'UE.  Les prix  du  march® remplacent  progressivement  

les  prix  li®s aux  produits  p®troliers. Compte  tenu  des  perspectives  mod®r®es de la future  

demande  de gaz,  le niveau  d'investissement  est  g®n®ralement suffisant  dans  le secteur.  

Cependant,  notre  analyse  approfondie  des  diff®rences de prix  de gros  en  2015  et  en  2016  

au  sein  de l'UE montre  que  le march® europ®en du  gaz  n'est  pas  encore  un  march® unique  

totalement  int®gr®. Alors  que  les march®s de gros  au  Danemark,  en  Belgique,  au  Royaume -

Uni,  aux  Pays-Bas et  en  Allemagne  cr®ent une  seule  zone  de prix,  la pr®sence de diff®rentes 

barri¯res commerciales  (tarifs  transfrontaliers,  absence  d'interconnexions,  congestion  

physique  et  contractuelle)  ainsi  que  la structure  du  march® local  et  l'exposition  aux  

fournisseurs  en  amont  peuvent  expliquer  les  diff®rences de prix  de gros  restantes.  

ê moins  d'un  changement  tarifaire  r®glementaire ou  significatif,  nous  pr®voyons que  la 

segmentation  du  march® augmentera   ̈ l'avenir  dans  l'UE.  La situation  actuelle  des  

capacit®s de transport  surbook®es par  les  contrats   ̈long  terme  (CLT)  changera  entre  20 20  

et  2030.  La transformation  du  march® des  capacit®s  ̈ court  et  long  terme  pourrait  

entra´ner une  segmentation  plus  profonde  des  prix  du  march® int®rieur du  gaz  avec  des  

®carts de localisation  plus  importants  qu'aujourd'hui,  ce qui  refl®tera enti¯rement les tarifs  

de transport   ̈ court  terme  et  la direction  du  flux  physique.  Cela  peut  se produire  parce  

que  les nouvelles  r®servations de capacit® apr¯s les  CLT expir®s se feront   ̈ un  prix  r®el, 

au  lieu  d'un  co¾t irr®cup®rable pour  les  traders.  
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Concentration  du  march® ®lev®e en  amont  

La prime  que  les clients  de gros  de l'UE ont  pay®e sur  les  prix  am®ricains au  cours  de la 

derni¯re d®cennie est  largement  li®e  ̈la nature  concentr®e du  secteur  gazier  en  amont  de 

l'UE,  y compris  les  fournisseurs  de gaz  en  dehors  de lËUE. Le d®bat sur  l'efficacit® du  MIG  

et  ses possibilit®s dËam®liorations doit  °tre ®valu® dans  ce contexte  plus  large.  

De plus,  les  r®servations de capacit®  ̈ long  terme  et  la livraison  physique  dans  le pays  

cible  par  des  producteurs  en  dehors  de lËUE cr®ent des  inefficacit®s dans  la redistribution  

des  volumes  de gaz  contract®s en  fonction  des  conditions  d'offre  et  de demande   ̈ court  

terme  en  Europe.  

Le code  de r®seau sur  les  ç M®canismes dôAllocation des  Capacit®s è ou  CAM NC (Network  

Code  on  Capacity  Allocation  Mechanisms)  sous  sa forme  actuelle  est  incapable  de traiter  

efficacement  le risque  de verrouillage  du  march® par  des  r®servations de capacit®  ̈ long  

terme.  La premi¯re application   ̈grande  ®chelle de la logique  de CAM NC2 sur  la capacit® 

de vente  aux  ench¯res avec  de nouvelles  capacit®s a fourni  un  exemple  frappant  de 

verrouillage  potentiel  du  march® par  les  r®servations de capacit®  ̈ long  terme  d'un  

producteur  en  dehors  de lËUE. 

Les tarifs  transfrontaliers  comme  barri¯res commerciales  

Les syst¯mes nationaux  d'entr®e-sortie  facturant  le co¾t total  du  transport  de gaz  ainsi  

que,  potentiellement,  les  primes  aux  ench¯res sur  la PI (propri®t® intellectuelle)   ̈

lËint®rieur de lËUE, y compris  l'application  de droits  de propri®t® intellectuelle   ̈certaine s 

fronti¯res, renforcent  la segmentation  du  march® plut¹t que  son  int®gration. La structure  

actuelle  du  syst¯me de  tarification  transfrontalier  du  transport  de gaz  et  lËaccumulation 

des  tarifs   ̈payer  par  les  commerants lors  de l'acheminement  du  gaz   ̈ tra vers  plusieurs  

fronti¯res (çpancakingè) ont  pour  effet  de cr®er des  barri¯res commerciales  au  sein  de 

l'UE.  Le pancaking  frappe  les nouveaux  entrants  au  commerce  transfrontalier,  limite  

l'utilisation  de voies  alternatives  de transport  du  gaz,  au  point  o½ certaines  routes  

pourraient  ne  pas  °tre utilis®es efficacement,  et  cr®e une  barri¯re pour  d®velopper un  

®quilibrage transfrontalier  plus  efficace.  Nous  pr®voyons que  ces probl¯mes deviendront  

plus  visibles   ̈mesure  que  les r®servations de  capacit® des  CLT expirent   ̈partir  de 2019.  

Ni le processus  de fusion  du  march® ni  le processus  de mise  en  îuvre du  code  de 

tarification  du  r®seau ou  TAR NC (The  Tariffs  Network  Code)  ne semblent  suffisants  pour  

r®soudre le probl¯me du  pancaking.  La progression  des  fusions  volontaires  sur  les  march®s 

est  politiquement  complexe,  lente  et  co¾teuse. Le r®sultat le plus  probable  de la mise  en  

îuvre du  code  de tarification  du  r®seau sera  la stabilisation  des  niveaux  actuels  des  droits  

de PI avec  une  r®duction parall¯le des  tarifs  ®lev®s dans  les ann®es  ̈venir.  

Proposition  de sc®narios r®glementaires alternatifs  et  leur  ®valuation 

Si la concentration  du  march® en  amont  demeure  au  niveau  actuel,  la pression  

concurrentielle  exerc®e sur  les  principaux  fournisseurs  de pipelines  demeur e la principale  

option  r®glementaire pour  att®nuer ses cons®quences n®gatives. Le GNL et  la concurrence  

entre  combustibles  issus  des  ressources  renouvelables  ont  ce potentiel.  

L'®tude fournit  une  ®valuation combin®e qualitative  et  quantitative  pour  les  sc®narios  

r®glementaires alternatifs  suivants.  

                                                 

2 Les r¯gles relatives ¨ la capacit® incr®mentielle de la CAM ne sont applicables officiellement qu'¨ compter du 16 
mars 2017, avec possibilit® d'un arrangement transitoire suppl®mentaire.  
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¶ Sc®narios de R®forme Tarifaire avec une augmentation tarifaire uniforme 

et avec des tarifs d'entr®e harmonis®s dans l'UE. Dans ce cas, les tarifs de PI 

de lËUE sont mis ¨ z®ro, de sorte que la neutralit® des revenus de ce changement 

pour chaque GRT est assur®e par une augmentation  tarifaire simultan®e aux points 

d'entr®e et / ou de sortie restants. L'institution propos®e pour assurer la neutralit® 

des revenus est un fonds de compensation GRT nouvellement cr®®. 

Le Sc®nario de R®forme Tarifaire rend le commerce transfrontalier de gaz moins 

cher. Cela encouragera l'augmentation des importations par les pays autrefois plus 

chers depuis des r®gions moins ch¯res jusquô¨ lô®quilibre total des prix ou aux 

contraintes  d'inf rastructure. Les prix de gros chutent dans les pays importat eurs et 

augmentent dans les pays exportateurs.  

¶ Sc®narios de fusion du march®, o½ les tarifs transfrontaliers dans les zones qui 

ont fusionn® sont ®limin®s et les pertes de revenus des GRT sont collect®es ¨ partir 

des tarifs additionnels des PI sur les fronti¯res des zones. Comme dans le sc®nario 

de R®forme tarifaire, un fonds de compensation de GRT couvrant les zones 

fusionn®es devrait °tre mis en place. 

¶ Le sc®nario combin® de la mise ¨ disposition (release) des capacit®s et du 

gaz propose une augmentation simultan®e de 50% de la capacit® de transport ¨ 

court terme pour les infrastructures  existantes et nouvelles et une obligation pour 

les producteurs / importateurs de gaz de vendre au moins 50% de leur gaz au Point 

de Trading Virtuel (PTV) le plus proche de leur entr®e dans le r®seau de transmission 

sur le territoire de l'UE. Les objectifs du sc®nario sont d'accro´tre l'efficacit® de 

l'utilisation du r®seau dans l'ensemble de l'UE et d'am®liorer la liquidit® du march® 

dans les r®gions o½ elle est faible et o½ la concentration du march® est ®lev®e. 

¶ Le concept de partenariat strat®gique entre la production en dehors de 

lËUE et la consommation dans lËUE -  l'UE et la Russie concluent un accord 

mutuelleme nt b®n®fique pour int®grer leurs march®s du gaz de mani¯re 

fondamentale.  

Les analyses  quantitatives  du  bien -°tre des  sc®narios r®glementaires ont  ®t® r®alis®es par  

le mod¯le europ®en du  march® du  gaz  (European  Gas Market  Model).  Cela  impliquait  

l'®valuation des  changements  de prix  de gros  et  en  terme  de bien -°tre induits  par  la mise  

en  îuvre des  sc®narios r®glementaires sur  les  conditions  de march® de 2020  et  sur  cinq  

cas de sensibilit®: (1)  forte  demande,  (2)  surabondance  de GNL, (3)  prix  ®lev® du  p®trole 

-  GNL court  et  (4 -5)  deux  versions  de la mise  en  îuvre du  projet  Nord  Stream  2.  

En raison  de la nature  du  mod¯le europ®en du  march® de gaz  (pas  de n®gociation  ̈court  

terme,  lËhypoth¯se dËune concurrence  parfaite),  les  r®sultats de la mod®lisation 

fourniss ent  des  estimations  ®conomiques tr¯s conservatrices  (changement  total  de bien -

°tre) pour  les  sc®narios r®glementaires ®tudi®s. Le mod¯le europ®en du  march® de gaz  ne  

peut  pas  simuler  les  appels  dËoffres journaliers  et  nous  n'avons  donc  aucune  mesure  fiable  

de la liquidit® du  march®. M°me si  nous  supposons  que  certains  des  sc®narios 

r®glementaires, notamment  le sc®nario de r®forme tarifaire,  faciliteront  l'®quilibrage 

transfrontalier  et  am®lioreront probablement  la liquidit® du  march®, le mod¯le europ®en 

du  march® de gaz  n'a  pas  pu  saisir  et  quantifier  ces impacts  positifs.  La nature  statique  

comparative  fondamentale  du  mod¯le limite  ®galement la simulation  des  r®sultats des  

incitations   ̈l'investissement  inh®rentes aux  sc®narios r®glementaires. 

Bas® sur  les  analyses  de sc®narios r®glementaires qualitatifs  et  quantitatifs  combin®s, nous  

pouvons  alors  en  tirer  les  conclusions  suivantes.  

(1)  Le sc®nario de r®forme tarifaire recommande de restructurer le point de collecte de 2 

¨ 3 milliards d'euros de recettes de GRT afin de promouvoir davantage l'int®gration du 

commerce et IGM d Ëenviron 100 milliards d'euros. Poursuivre le sc®nario de la r®forme 

tarifaire serait une initiative judicieuse pour am®liorer la convergence des prix et se 

garantir contre le risque de segmen tation future du march® du gaz dans l'UE. Dans les 
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conditions actuelles et pr®vues du march® du gaz de r®f®rence de 2020, la mise en 

îuvre d'un sc®nario de r®forme tarifaire soigneusement conu pourrait favoriser une 

meilleure int®gration du march® du gaz dans l'UE, m°me dans l'environnement actuel 

de faible demande et de prix bas. Cela se refl¯te dans la convergence presque totale 

des prix de gros que ces sc®narios impliquent. 

La tendance typique des effets sur le bien -°tre du sc®nario de r®forme tarifaire dans 

les conditions de march® de r®f®rence pr®vues pour 2020 est qu'ils redistribuent plut¹t 

qu'augmentent le bien -°tre en augmentant les ®changes transfrontaliers. Cependant, 

la r®alisation du sc®nario de r®forme tarifaire s'av¯re tr¯s b®n®fique lorsqu'elle est mise 

en îuvre dans des sc®narios de sensibilit® plus volatiles, ce qui entra´ne une 

divergence de prix accrue pour le MIG. Il est particuli¯rement performant en produisant 

plus de 5 milliards d'euros de bien -°tre annuel lorsqu'il est mis en îuvre dans les 

conditions de prix ®lev® de p®trole et de d®ficience de GNL et lorsque Nord Stream 2 

est construit, et que la Russie ne fournit que des quantit®s restantes de contrats ¨ long 

terme (mais pas de volumes achet®s au comptant sur le march® ukrainien). 

En outre, le sc®nario de r®forme tarifaire pourrait faciliter le processus de fusion 

volontaire en supprimant l'une des sources majeures de conflit de la discussion sur la 

fusion: suppression des points de PI et des tarifs et probl¯mes de compensation inter-

GRT connexes, puisque le fonds de compensation GRT les aurait d®j¨ r®solus. 

Le sc®nario de r®forme tarifaire pourrait accro´tre la pression concurrentielle que le GNL 

exerce sur les fournisseurs de gazoduc dans les r®gions n'ayant pas d'acc¯s direct au 

GNL. De plus, une r®forme tarifaire pourrait apporter des avantages sociaux 

suppl®mentaires, comme une liquidit® accrue ¨ court terme sur le march® et une plus 

grande flexibilit® dans l'®quilibrage transfrontalier, que le mod¯le de march® du gaz 

europ®en ne peut pas saisir.  

La performance du sc®nario de r®forme tarifaire est sensible aux probl¯mes de 

conception. Ses versions avec des tarifs suppl®mentaires sur les points d'entr®e du GNL 

tendent ¨ augmenter imm®diatement les prix de gros ¨ travers l'UE et ¨ ce titre sont 

destructrices pour le bien -°tre des consommateurs. Une autre difficult® du sc®nario de 

r®forme tarifaire propos® est qu'il doit °tre compl®t® par un fonds de compensation 

GRT. 

(2)  Les cas de concentration de march® examin®s ont apport® des am®liorations mod®r®es 

du bien -°tre de l'UE dans les cas o½ les diff®rences de prix de gros ®taient toujours 

pr®sentes avant la fusion. La fusion des march®s espagnols et portugais sur la r®f®rence 

2020 a eu un impact n®gligeable sur les prix et le bien-°tre car il est ¨ esp®rer que la 

diff®rence des prix de gros de lËann®e 2016 d®j¨ mod®r®e (inf®rieure ¨ 0,5 EUR / MWh) 

devienne encore plus faible en raison de l'augmentation de la demande et des co¾ts du 

GNL.  

Deux aspects majeurs d'un sc®nario de fusion peuvent compromettre les avantages 

sociaux de l'affaire: le co¾t additionnel de l'extension de l'infrastructure pour la zone 

fusionn®e (si n®cessaire) et l'augmentation potentielle des prix dans les pays voisins 

de la zone fusionn®e en raison des tarifs additionnels qui sont mis sur les points d'entr®e 

/ sortie ext®rieurs de la zone. Nous n'avons pas quantifi® les co¾ts li®s ¨ l'infrastructure 

des cas de fusion ®tudi®s, mais nous supposons que cela serait important dans les cas 

de fusion du Nord - Ouest et de la Baltiq ue.  

Nous avons trouv® le deuxi¯me impact (hausse des prix dans les pays voisins) pertinent 

dans le cas de fusion de Nord -Ouest (DE -NL-BE-LU-CZ). Ceci est un avertissement que 

quand bien m°me une approche ascendante des fusions de march® plus petites pourrait 

°tre politiquement plus facile et donc la voie la plus r®alisable vers l'int®gration des 

zones gazi¯res, ce processus segment® pourrait conduire ¨ une s®rie de zones de 
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march® s®par®es par des barri¯res tarifaires ®lev®es dans lËensemble de lËUE -  un 

r®sultat plut¹t n®gatif. 

(3)  Le sc®nario combin® de la mise ¨ disposition (release) des capacit®s et du gaz am®liore 

le bien -°tre de l'UE et constitue une mesure robuste et cibl®e. Il am®liore le bien-°tre 

des consommateurs europ®ens d'un montant annuel de 1,5 ¨ 3 milliards d'euros ¨ 

travers les diff®rents sc®narios de sensibilit® et se traduit principalement par des 

r®sultats positifs totaux en mati¯re de bien-°tre. Les sources d'am®lioration du bien-

°tre sont l'augmentation de la concurrence sur les march®s de produits dans les pays 

moins liquides d'Europe centrale et d'Europe du Sud -Est et la meilleure utilisation des 

infrastructures de transport de gaz de l'UE (lib®ration de capacit®). 

Il y a deux avantages suppl®mentaires ¨ ce sc®nario. Il r®duit les prix et am®liore le 

bien -°tre dans les pays ¨ prix relativement ®lev®s sans impliquer une augmentation 

parall¯le des prix dans les pays ¨ bas prix. En outre, il ne n®cessite que la modification 

de la l®gislation existante (CAM NC) et l'application des exp®riences existantes avec les 

anciens programmes de rejet de gaz, mais aucune nouvelle institution (comme un 

fonds de concentration de GRT) ou une nouvelle r®glementation majeure n'est une 

condition pr®alable ¨ son application. 

Par cons®quent, nous concluons que la mise en îuvre de ce sc®nario est une politique 

sans regret et recommandons de lËexaminer pour la mise en îuvre.  

(4)  Un partenariat strat®gique entre la production en dehors de lËUE et la consommation 

dans lËUE pourrait potentiellement r®duire consid®rablement les prix de gros de l'UE. 

Ce concept coop®ratif pourrait clairement remodeler les conditions en amont du MIG 

de l'UE et, en fonction du r®sultat du partage des avantages, il pourrait apporter des 

avantages significatifs pour les parties prenantes de l'UE, en particulier les clients.  

Cependant, ce concept est hautement hypoth®tique et vise seulement ¨ initier une 

r®flexion et une recherche plus pouss®es sur des solutions de coop®ration potentielles 

pour le probl¯me le plus important des march®s gaziers de l'UE, ¨ savoir la forte 

d®pendance aux importations et la forte concentration simultan®e du march®. 

Les observations  les plus  importantes  li®es au  sc®nario de sensibilit® sont  les  suivantes.  

(1)  Le bien -°tre total li® au march® du gaz est tr¯s sensible ¨ la demande de gaz et aux 

chocs d'offre de GNL dans l'UE. Bien que l'augmentation de la demande de r®f®rence 

puisse accro´tre la prosp®rit® de l'UE li®e ¨ la consommation de gaz en raison de 

conditions d'approvisionnement abondantes et flexibles, le bien -°tre de l'UE est tr¯s 

sensible aux conditions d'offre de GNL.  

(2)  La mesure la plus efficace pour exercer une pression concurrentielle sur les fournisseurs 

de gazoduc de l'UE et pour am®liorer le bien-°tre de l'UE consiste ¨ assurer un acc¯s 

transparent au GNL au MIG d e l'UE. Mis ¨ part le concept de partenariat strat®gique, 

ce n'est que dans le sc®nario de sensibilit® ¨ la surabondance de GNL que nous avons 

pu simuler des diminutions notables des prix de gros du gaz. Une surabondance de GNL 

associ®e ¨ un sc®nario de mise ¨ disposition de capacit®s combin®es pourrait r®duire 

les prix de gros de l'UE. Les versions du sc®nario de r®forme tarifaire qui augmentent 

les tarifs d'entr®e du GNL sur le r®seau de transport de l'UE sont tr¯s n®fastes pour le 

bien -°tre de l'UE. 

(3)  Une fois construit, l'impact de Nord Stream 2 sur le bien -°tre des consommateurs de 

l'UE d®pendra de la d®cision unilat®rale de la Russie d'utiliser (ou non) le r®seau de 

gazoducs de transit ukrainien. D'apr¯s les sc®narios r®glementaires r®alistes, la 

r®forme tarifaire semble °tre le rem¯de le plus efficace pour att®nuer la forte 
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divergence de prix que Nord Stream 2 devrait cr®er entre l'Europe du Nord-Ouest, 

l'Europe centrale et l'Europe du Sud -Est.  

Recommandations  

Les analyses  pr®sent®es dans  cette  ®tude sou tiennent  les  recommandations  politiques  

suivantes.  

¶ Modifier les paragraphes 6 et 7 de l'article 8 du r¯glement 2017/459 afin 

d'augmenter la part de la capacit® technique existante que des GRT sont tenus de 

mettre de c¹t® et d'offrir aux ench¯res pour des dur®es annuelles ou plus courtes 

de 50% ou plus. La m°me approche consistant ¨ augmenter la part des dur®es 

annuelles ou plus courtes de 10% ¨ 50% devrait ®galement °tre envisag®e pour la 

capacit® suppl®mentaire au sein de l'UE afin d'®viter une future fermeture du 

march®. 

¶ Examiner la mise en îuvre int®grale du sc®nario combin® de la mise ¨ disposition 

(release) des capacit®s et du gaz. Cela impliquerait la modification du r¯glement 

2017/459 comme indiqu® dans l'ancienne recommandation et la mise en îuvre des 

programmes de lib®ration de gaz pour les CLT existants et futurs dans les pays 

d'entr®e de l'UE pour les produits de CLT. 

¶ Examiner la mise en îuvre du sc®nario de r®forme tarifaire apr¯s en avoir affin® 

les conditions de conception et de mise en îuvre telles que pr®sent®es dans l'®tude. 

Les conceptions avec des tarifs suppl®mentaires diff®renci®s par l'entr®e dans l'UE, 

les points de sortie de l'UE et les points de sortie nationaux ainsi que les probl¯mes 

de mise en îuvre des CLT devraient °tre examin®s plus en d®tails. 

¶ Inclure le concept d'un partenariat strat®gique potentiel -  et la lib®ralisation 

correspondante du secteur gazier russe -  ¨ l'ordre du jour du futur dialogue 

®nerg®tique entre lËUE et la Russie sur les n®gociations Nord Stream 2 ou DG 

Concurrence dans le but de promouvoir un secteur gazier europ®en comp®titif en 

amont.  
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1.  INTRODUCTION  

The natural gas market has significantly developed over the past years towards fulfilling 

the main EU energy policy objectives: competitiveness, competition, sec urity of supply and 

sustainability. This is being achieved predominantly by the Third Energy Package, which 

has been implemented , and some of its late st  features are still in the process of 

implementation in  the EU Member States. The package represents a l egislative framework 

for the gas market with the main focus on transparent and non -discriminatory cross -border 

access to transmission networks facilitating gas trading across the whole EU, with the 

expected benefits of affordable and reliable gas supplies to end consumers. This new 

regulatory setting was expected to lead to a increase in gas market liquidity,  decrease in 

gas price location spread s and an increase in the security of supply , and thus to greater 

EU welfare.  

This report focuses on the qualitati ve assessment of the gas market after the full 

implementation of the Third Energy Package, and of the various additional regulatory 

measures which are designed to overcome the remaining, in th is report  identified 

shortcomings and are expected to further im prove EU welfare. Consequently, the proposed 

regulatory changes are quantitatively modelled and their welfare impact is assessed and 

compared to the Reference Scenario.  

Chapter 2 of this report summarises the methodologies appl ied for the quantitative and 

regulatory analyses in this study. The q uantitative analyses were applied in order to 

identify, explain and quantify the welfare implications of the remaining market 

inefficiencies assuming the full implementation of the Third Package. The objectives of the 

regulatory analyses were to assess whether current market inefficiencies are sufficiently 

addressed by the regulation in force, and if not, what feasible additional regulatory 

measures could bring a significant improvement in  overall EU welfare.  

Chapter 3 describes the current functioning of the EU gas market and the future relevance 

of the following major gas market inefficienc ies:  

¶ EU upstream market concentration, where we observe high and growin g import 

dependence and a simultaneous high import share concentration  

¶ Long - term contracts impact and the related member state level upstream market 

concentration and potential market foreclosure  

¶ The current level and structure of cross -border tariffs  

¶ Phys ical, regulatory and contractual const raints to infrastructure access  

¶ Local specifics in implementing the T hird  Energy  Package rules  

 

Chapter 4 discusses the efficiency of the current regulation to address obstacles to 

improved  market efficiency with a special emphasis on (i) m easures to address EU level 

upstream market concentration , (ii) t ariff pancaking as addressed by voluntary market 

mergers and the Tariff Network Code , and (iii) p hysical, regulatory and contractual 

constra ints to network access . 

A Reference Scenario is then defined in Chapter 5 to assess and estimate the impact of the 

analysed alternative regulatory scenarios. This is built on the market situation expected in 

2020 , with further adjustment of certain parameters and assumptions in a sensitivity 

analysis to reflect their anticipated development in the future. The  identification of the 

inefficiencies represents a current qualified estimate of the expected future market 

situation afte r full Third Energy Package implementation which could, however, develop 

differently than projected with a corresponding impact on the conclusions being made and 

on the definition of alternative scenarios.  
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Five alternative s are proposed in Chapter 6 to address the identified shortfalls: 3  

¶ Tariff Reform Scenario , where intra -EU cross -border tariffs would be eliminated and 

revenues from the EU -border tariffs would be reallocated to the TSOs to cover their 

justified revenues  

¶ Tradin g Zone Merger Scenario , which discusses the possibilities of merging existing 

market zones  

¶ Conditional Market Merger Scenario , where neighbouring zones would remain 

merged with a single wholesale market price as long as transmission capacity is 

available  

¶ 'Combined Capacity -Commodity Release' scenario , where part of long - term 

contracted gas would be delivered  at the first trading point following its EU entry 

and the intra -EU delivery point and routes would be largely dismissed from the long -

term contracts on  gas supply  

¶  óStrategic Partnershipô concept , where the EU and its extra -EU gas supplier partners 

would enter into a mutually beneficial agreement to integrate their gas markets in 

a fundamental way. This is a cooperative regulatory concept  aiming at impro ving 

the combined welfare of the EU and its major pipeline suppliers, most notably Russia  

These measures  are analysed and described in the level of detail required for the 

explanation of their main features, the reasoning behind their selection and their p otential 

impact. The scenarios are analysed from an economic and market regulatory perspective. 

Spec ific l egal, technical, tax or other analyses have not been performed.  

Furthermore, additional scenarios had been considered, but were not included as main 

alternative scenarios as they are not expected to provide substantial economic benefits 

and increase EU welfare or impact only on a limited part of the EU market. The additional 

considered scenarios include a full market merger, long - term (LTò) capacity con tract 

limitation, implicit auctions, storage at virtual trading points, no third party access (TPA)  

exemptions, Regional Operating Centres with a mandate to implement projects of common 

interest (PCI)  infrastructure, and minimum bi -directional flow obligat ions for a proportion 

of dominant flow capacities.  

Chapter 7 summarises the results of the quantitative welfare analyses performed by the 

EGMM on the alternative regulatory scenarios presented and discussed in Chapter 6. For 

each alternative scenario we apply four standard measures to describe the changes that 

their implementation implies on the 2020 reference scenario values. These are total welfare 

change, consumer welfare change, the change in EU weighted average gas wholesale price 

level and in price divergence . We also define five sensitivity scenarios and assess the 

welfare impacts of a selected set of alternative regulator scenario implementations on 

those sensitivity scenarios. The five sensit ivity cases are related to high demand, high and 

low LNG supply and two alternative Nord Stream 2 project implementation situations.  

The chapter concludes with a policy -oriented discussion of our findings . 

                                                 

3 Scenarios denote a modification of the internal EU gas market regulatory. With ñconceptò we denote an example 
of how the combined welfare of the EU and its major pipeline suppliers might be significantly improved  when a 
cooperative concept woul d be implemented.  
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2.  METHODOLOGY  

This Chapter  summarises the methodolog ies applied for the quantitative and regulatory 

analyses in this study. The q ua litative analyses were applied to identify  and  explain 2016 

gas wholesale price differences and related market inefficiencies  on the EU market. The 

price and welfare impacts of the proposed alternative regulatory scenarios were quantified 

by market simulation  using the EGMM . The objectives of the regulatory analyses were to 

assess whether current market inefficiencies are sufficiently addressed by the regulation 

in force, and if not, what feasible additional regulatory measures could bring significant 

improvement in overall EU welfare . 

The European design of an integrated internal gas market aims at reaching efficient 

competition and a resulting competitive outcome on the product market, which is the 

lowest possible cost - reflective wholesale price. The principal market design components 

are full retail choice, cross - country market integration and non -discriminatory regulated 

third -party access to the unbundled transmission grid. Fr amework rules are harmonized at 

the EU level with limited discretion of implementation at the  Member State level. Market 

design implementation assumes a high - level cooperation and coordination among TSOs 

and NRAs.  

We start our analyses with a brief descrip tion of market efficiency theory as applied to 

regulated utilities markets ( Section  2.1 ). Subsequently, we provide an assessment of 

currently remaining inefficiencies in gas wholesale market functioning. To do so, we first 

pres ent a survey of recent literature on gas market operation efficiency in the EU ( Section  

2.2  and  Annex 3 ), and based on its conclusions , we introduce a methodology and related 

measures for additional an alysis in Section  2.3 . We present the results of the analysis 

based on this methodology in Chapter  3. The focus of the market analysis is on evaluating 

the exposure of the EU gas market to powerful outside suppliers, identifying remaining 

obstacles to intra -EU gas trading and judging the contestability of member state gas 

wholesale markets.  

Section 2.4  describes the approach we apply in assessing the efficiency of existin g 

regulatory measures (Network Codes, Guidelines) to address remaining inefficiencies in 

gas market functioning.  

Section 2.5  introduces the methodology of regulatory scenario identification and 

development.  

Finally, in Section  2.6 , we introduce the market modelling methodology and assumptions 

we apply primarily to assess the social welfare and other economic impacts of the gas 

market regulatory scenarios addressing remaining market inefficiencies (de scribed in detail 

in Chapter s 6 and 7), once implemented. The concept and components of social welfare as 

understood in this study  is defined , as well as the methodology to quantify it .  

2.1  Market effic iency theory specific to regulated utilities markets  

Utilities are organizations which are characterized by maintaining large and costly 

infrastructure for a service and/or providing the service using that infrastructure. Given 

the nature of the infrastruc ture, such business es have typically been considered natural 

monopoly sectors. Historically, utilities constituted primarily rail, gas, electricity, mail and 

telephone. More recently, the utilities include telecommunications, broadcasting, and data 

transfe r in general. Utilities thus can be broadly defined as an industry where a good or 

service is delivered through a certain visible or invisible route or network. The network 

itself can then be defined as a certain transport route ( e.g., water distribution n etwork, 

electricity network, road, telephone wire, gas pipeline, etc.) through which these goods or 

services such as passengers, electricity, water, gas or data are transmitted.  
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The most profound reason for market inefficiencies amongst utilities is the pr esence of 

natural monopolies. Most of the utilities require significant infrastructure, which is 

expensive to build and maintain. The high portion of fixed costs relative to the variable 

costs leads to the total average costs to significantly decrease with  the quantity. These 

economies of scale lead to significant  cost advantages for  big market players. Ultimately, 

this drives down the number of players in the market and leads to a monopolistic market 

structure (Perloff (2012)) . 

Together with extremely high  barriers of entry , and thus problematic contestability of these 

markets, this can lead not only to sub -optimal allocation of resources in the form of higher 

prices and lower quantity for end -customers, but also to underinvestment and inefficient 

utilisati on  of the underlying infrastructure network. In other words, low value for money 

for the end -customer, as he would be using obsolete infrastructure for a non -competitive 

price.  

2.1.1  Regulation  

The presence of market inefficiencies is one of the main reasons for  need of regulation, 

next to strategic considerations. The regulation should correct such failures and allow for 

a more efficient allocation of resources or other political/social goals. The ideal goal of a 

well - functioning economic regulation is to ensure  the delivery of a safe and appropriate 

service, while not discouraging the effective functioning of the market.  

However, it is not a trivial task for the policy maker and the regulator to set an appropriate 

level of regulation for a given market. It is ne cessary to regulate and correct only where 

the market inefficiencies occur and let the competitive forces drive the market where 

possible.  

Historically, the natural monopoly characteristics of utilities were a reason for state 

ownership or strong regulatio n of these companies. Typically, the utilities were operating 

in the  form of a vertically integrated monopoly. However, due to the stagnating 

competitiveness of utilities, the academic perception of this model changed. In the 1990s , 

the process of deregula tion and vertical restructuring started to take place. With all utilities , 

there exists at least a possibility to reali se competitive supply, i.e., an entry in the sales or 

some production phase. Depending on the particular market, the previously verticall y 

integrated monopolies were split into (i) activities which are facing competitive forces , and 

thus can be to some extent deregulated and (ii) the infrastructure itself (natural monopoly 

activities) which is regulated separately. This process is called un bundling and has been 

already at least partially reali sed in most of the developed markets and serves as a good 

example of the  need for regulation in the energy industry (Mejstrik (2004)).  

2.1.2  Conclusion  

A well - functioning market adjusts the behaviour of its p articipants through price 

mechanisms and leads to a Pareto efficient outcome, which can be then through transfers 

brought to a politically desirable, efficient and equitable outcome. However, utilities 

including gas transmission are a typical example of na tural monopoly and by definition 

thus operate under imperfect competition. The policy maker must assure through 

regulation that the market works efficiently, motivates efficient system use, allows for 

efficient investment process, considers overall system costs and internalises externalities, 

and not in the last place considers unintended consequences of regulation. Hence , an 

efficient market should from our perspective:  

i)  Provide transparent information, correct pricing signals and incentivise 

participants t o behave alongside them,  

ii)  I ncentivise investments by  fair payment and also high asset utilisation,  
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iii)  Have clearly defined market and regulatory rules and not contain excessive 

complexity,  

iv)  Foster competitive market structure and reduce barriers,  

v)  Be cost effici ent, providing good value to market users,  

vi)  Be resilient and provide certain security of supply.  

2.2  Conclusions of a literature review on gas market operation efficiency in 

the EU  

In the context of this study , we carried out a careful literature review evaluat ing the 

efficiency of current  gas market functioning in the EU.  Annex 3  contains the full text of the 

survey. The conclusions of the literature review can be summari sed under the following 

statements . 

1.  There is a broad agreement th at price convergence is one of the most important 

signs of an integrated and well - functioning gas market. High - level price 

convergence signals that there are no serious barriers to trade which would prevent 

market participants from buying gas where it is c heaper and selling it where it is 

more expensive. For traders to be able to do that, the market needs to meet two 

basic requirements: there needs to be an appropriate venue for trading with a high 

level of competition ( i.e., liquid hubs); and an efficient infrastructure must be there 

to make the physical delivery of gas possible, when necessary. 4 

2.  Infrastructure - related efficiency requires that there is enough physical capacity 

connecting markets, but also that these capacities are used in an efficient way. The 

efficient use of infrastructure is, again, a complex requirement that comprises 

several issues:  

- the price of using the infrastructure, which should be low enough not to hinder 

trade, and high enough to cover the costs of their operators;  

- the allocation  of existing capacities, which should prevent market foreclosure 

( i.e., when booked long - term capacities remain unused and create contractual 

congestions);  

- another aspect of the allocation of existing capacities that is related to the 

management of physica l congestions: auction mechanisms should be in place 

to provide investment signals for system operators and to ensure that the 

infrastructure is used by those who value it most;  

- the allocation of future capacities, which should ensure that investment costs  

will be recovered without risking market foreclosure ( i.e., when future 

capacities are booked long - term by a dominant market player, preventing that 

a sufficiently significant part of those capacities may serve to strengthen 

competition through short - term  trade).  

3.  Sustained price differences between markets can therefore signal potential 

inefficiencies. The most obvious is a lack of sufficient physical interconnectivity, 

which, although to a lesser extent than before, still account s for higher gas prices 

in  certain parts of Europe. The lack of infrastructure may lead to a concentrated 

market, where a dominant supplier ï free of competitive pressure in the absence 

of alternative sources ï can impose its market power . 

                                                 

4 Liquid hubs with a wide range of products may be able to offer alternatives to physical delivery, e.g., through 
swap deals.  
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4.  Historic long - term contracts hinder compet ition even when alternative sources 

become available. However, the portfolio optimi sation of over - contracted European 

buyers has boosted the liquidity of EU hubs in recent years.  

5.  Countries with a dominant supplier were less likely to develop a liquid tradi ng 

venue, an easy access to which is a pre - requisite to the emergence of a competitive 

wholesale market. Liquid hubs are essential in the transition towards more short -

term contracts, which characteri se a truly competitive wholesale market. We do not 

imply  that longer - term contracts necessarily hinder competition, but a well -

functioning short - term market needs to exist to provide liquidity and price signals 

that ensure that long - term contracts are priced fairly. Ideally, as hubs develop, they 

also make more  and more longer - term products available for trading.  

6.  If interconnectivity is not an issue, access to alternative sources and/or more liquid 

hubs depends on regulations related to the use of infrastructure. Some of the 

inefficiencies cited in literature in  this field are also rooted in the dominant position 

of a supplier: long - term contracts may cover not only the supply of the commodity 

itself, but the booking of capacities on the route of delivery to the buyer as well. 

Even if there is competitively price d gas available for short - term trading in a 

connected market, long - term capacity bookings may prevent the delivery of that 

gas to the potential buyersô market. Long- term bookings by a dominant supplier 

may result in contractual as well as physical congesti ons, and congestion 

management practices are deemed inefficient by many market participants.  

7.  Currently entry and exit tariffs are charged whenever the gas crosses the border 

between market zones, which are identical to national borders in most cases. This 

ñpancakingò of tariffs raises the cost of trading across national borders and  reduc es 

price convergence.  

2.3  The methodology to assess currently remaining inefficiencies in gas 

wholesale market functioning  

Based on the above conclusions drawn from a literatur e review, we have developed a 

methodology to assess the efficiency of gas markets at  the level of individual Member 

States . 

2.3.1  Analytical framework  

Our analysis focuses on price, which is the ultimate market performance indicator since it 

is directly related to social welfare. Targeting the lowest possible price through effective 

competition is reasonable not only because the production of natural gas takes place 

predominantly outside the EU, but also as it maximises allocative efficiency (minimise 

deadweight loss). Although it is unequivocal that the welfare maximising price is the lowest 

possible price, it is highly unclear, however, what level of price would reflect close - to 

perfect competition , and therefore how far the EU gas market stands from efficient  m arket 

functioning.  

The price for the final consumer is formed along the whole value chain, but for this study 

we find it most appropriate to examine the purchase price ( i.e.,  sourcing cost) of the 

wholesalers on the national markets. These midstream compan ies have access to various 

sources, e.g., domestic production and import (via pipeline or LNG), and sell gas to inland 

retailers and large industrial customers.  In this analysis , by ówholesale priceô we mean 

primarily the price the midstream companies pay for the gas to upstream companies . 

We argue that two structural characteristics should be analysed in detail in order to form  

a conclusion on the level of the midstream purchase price from a welfare point of view:  
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1.  The market power of dominant outside suppl iers  on the individual national or 

regional gas markets , which might lead to prices well above the competitive level; 

and  

2.  The integr ation  of the individual national or regional markets, which can mitigate 

the above -mentioned exposure through providing acce ss to multiple sources.  

In our understanding, prices differ across countries because of the diverse supply and 

demand conditions, out of which the market structure and market power at  the upstream 

level are the most distinctive factors. Therefore, market i ntegration in our approach is not 

a goal, but only a mitigation tool against exposure to dominant suppliers with significant 

market power. If the physical, contractual and regulatory barriers to trade between 

countries diminish, exposure lose s its meaning at the national level, since wholesalers have 

access to all gas sources in a fully integrated (single) market .  

We note though, that even the maximum degree of market integration does not grant a 

competitive price level in itself, it only means that the pri ce levels are identical  across the 

member state s.  It follows that pivotal positions should be further analysed at the level of 

the integrated market (optimally, at the EU level). We can assume that market integration 

leads to lower prices mainly because la rger markets are less likely to be dependent on 

dominant suppliers. In this approach, market integration is the solution of the welfare 

maximisation task assuming a given structure of external sources, while the whole solution  

also  contains diversification  of sources to achieve a more competitive upstream market.  

2.3.2  Steps of the analysis  

In accordance with the outlined framework, we begin our analysis with  examining market 

integr ation  by calculating price differentials between neighbouring EU countries, based on 

data published by the European Commission in its quarterly reports on European gas 

markets. Price differences tell us which national markets are integrated at a level that it is 

reasonable to assume they are functioning as one market, and which markets are 

separated by trade barriers. 5 

We continue then with looking at the trade barriers, starting with the transport costs. In a 

fairly integrated market, price differentials between neighbouring countries should not 

exceed the cost of transporting gas from one to another. We use the tariff database of the 

EGMM for estimating the cost of gas transportation across the borders within the EU. 

However, our estimated transport costs do not reflect two possible elements of the tariffs: 

the sunk costs and the conges tion fees . 

On the one hand, as secondary capacity markets are not liquid, traders with long - term 

commodity contracts and connected long - term capacity bookings with ship -or -pay clauses 

face obstacles at selling the superfluous capacities. In this case , they  can perceive the 

transport costs as sunk cost, and thus the marginal costs of transport as zero. If they do 

so, it is rational for them to transport gas until the price differences cease entirely. This 

situation explains price differences below real trans port cost (even zero in some  cases), 

which we can call full market integration.  

On the other hand, higher price differences can suggest congestion, which materialises as 

auction premia in capacity auctions or as capacity hoderôs rent in existing booking and in 

insufficient flows between markets. Where we discover price differentials exceeding the 

estimated tariff levels, we first check whether they are a ñsimpleò interconnectivity issue. 

                                                 

5 With reference to the phenomenon of relevant market in competition law, where the relevant geographic market 
comprises the area in which the conditions of competition are sufficiently homogeneous and which can be 
distinguished from neighbouring areas because the conditions of competition are appreciably different in those 
areas. (Commission Notice on the definiti on of relevant market for the purposes of Community competition law, 
97/C 372/03, 8.)  
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We analyse ENTSOG data on interconnection capacities and flows. If the re is no sign of 

physical congestions, we look for evidence of contractual ones by analysing long - term 

booking levels . 

We also consider the role of the long - term supply contracts with take -or -pay clauses, which 

affect indirectly the congestion through conn ected capacity bookings, but more 

importantly, can directly decrease the short - term contestability of the market. If national 

wholesalers are engaged to one supplier for the long term, they donôt have the incentives 

to purchase from more competitive source s. Moreover, if the competitive sources are  

limited (regarding either commodity or transmission capacity), the contestability problem 

may persist  for a longer term, since the dominant supplier will be able to extort high 

minimum take -or -pay levels (compare d to consumption or import need) for the next LTC 

period too. Such customer foreclosure strategies can successfully prevent market entries 

(sometimes by creating de facto exclusivity), and connects the issue of market integr ation  

with another market featur e in scope: exposure to dominant suppliers .  

According to our view, barriers to trade explain price differences only by maintaining the 

diverse supply  and demand  conditions, especially the market power of the upstream 

companies. Theoretically, if the market  conditions are similar (including the case when two 

countries have access to the same import sources), the price differences can be much 

lower than the transport costs, and in this case, price convergence is not  a result of trade. 

Conclusively, it is pivo tal supplier position and lack of market integration that together lead 

to high price differences . 

Therefore, the next  part of our analysis covered by Chapter 3 focuses on the characteristics 

of the higher priced markets and tr ading zones (countries which are assumed to function 

as one market based on low price differences).  

Firstly , we analyse midstream supplier market concentration at  a company level, using 

relevant HHI values provided by ACER. We assume that differences in su pplier -side market 

concentration can affect the sourcing costs of the national wholesalers. But considering the 

fact that exporter companies have access partially to the same original sources, the 

company level market concentration presumably does not catc h the market power problem 

entirely. To address this problem, we also check the diversification of supply sources.  

We complement this Member State level analysis with calculations of price zone and EU -

level upstream market concentration focusing on the ext ra -EU net import needs.  

2.3.3  Drawing conclusions  

In sum, our methodology for assessing EU gas market functioning from a welfare point of 

view is the following:  

1.  Examining country level midstream purchase price differences to define the fully 

integrated markets ( price zones)  and to identify borders with barriers to trade . 

2.  Analysing trade barriers between neighbouring countries and price  zones, such as:  

a.  transport cost (disregarding sunk costs and congestion fees; markets 

assumed to be sufficiently integrated if pri ce differences do not exceed that 

narrowly defined transport cost),  

b.  physical congestions (interconnectivity issues),  

c.  contractual congestions (the role of long - term capacity booking) and  

d.  market  foreclosure (the role of long - term supply contracts).  

3.  Assessing  upstream market power and exposure to dominant suppliers with regard  

to  the defined price zones by:  

a.  presenting market concentration indicators (HHI) at  company level and 

diversity of supply source metrics, and  
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b.  analysing upstream exposure at  the price zone  and EU level by calculating 

HHI taking into account the primary extra -EU import sources.  

Based on the above indicators, the EU market can be considered highly well - functioning if:  

¶ As a result of removing intra -EU trade barriers, price differences between 

neighbouring countries do not exceed transport tariffs without congestion fees , and  

¶ Upstream m arket concentration at  EU level stays below certain thresholds.  

If only the first condition is met, we consider the market to be sufficiently well - functioning , 

since the market integration prevents the emergence of excessively high prices by levelling 

the market conditions among Member States . 

If the first condition is not met, then the country level market concentration makes the 

difference  between moderately and poorly performing markets:  

¶ Observable price differences between competitive market indicate diverse supply 

and demand conditions that are not directly related to competition and market 

functioning (such as different production costs),  while  

¶ The parallel pr esence of barriers to trade and upstream market power is a clear 

sign of poor market performance . 

2.4  The methodology to assess the efficiency of existing regulatory measures 

(Network Codes, Guidelines) to address currently remaining market 

inefficiencies  

Afte r identifying inefficiencies in the current market functioning and their likely causes, we 

ask the question of how effectively the present regulatory framework addresses those 

inefficiencies . 

The basic framework for the regulation of the European gas marke t is the 3 rd  Energy 

Package , which came into force in 2009. The 3 rd  Energy Package consists of two Directives 

and three Regulations:  

¶ Directive 2009/73/EC concerning common rules for the internal market in natural 

gas and repealing Directive 2003/55/EC  

¶ Regu lation (EC) No 715/2009 on conditions for access to the natural gas 

transmission networks and repealing Regulation (EC) No 1775/2005  

¶ Regulation (EC) No 713/2009 of the European Parliament and of the Council of 13 

July 2009 establishing an Agency for the Co operation of Energy Regulators   

The whole package includes several other measures, such as national legislation, network 

codes and guidance.  

Based on Regulation 715/2009, ENTSOG has to propose Network Codes including the 

fundamental rules governing cross -border gas trading. In particular, it concerns rules on 

transparency, balancing rules, capacity booking and harmoni sed transmission tariff setting. 

The specific list of items is set out in Article 8 (6) of the above Regulation.  

To date, only a part of the  legislation set forth  in the aforementioned list  is published;  

namely Congestion Management  Procedures Guidelines (CMP GL)  as part of the above -

mentioned Regulation, Commission Regulation establishing a Network Code on Capacity 

Allocation Mechanisms in Gas Transmission Systems (984/2013/EU , respectively 

2017/459 )  (CAM NC), Commission Regulation (EU) 2015/703 of 30 April 2015 establishing 

a network code on interoperability and data exchange rules , Commission Regulation 

establishing a Network Code on Gas Balan cing of Transmission Networks (312/2014/EU)  

(BAL NC) and Commission Regulation (EU) 2017/460 of 16 March 2017 establishing a 
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network code on harmonised transmission tariff structures for gas  (TAR NC).  Not all articles 

in accepted network codes are in force . F or example, TAR NC will only come into full force 

after 2019. However, in the study we are working with the published codes, regardless of 

the exact date of applicability and look ing  at what impact their  full implementation should 

have.  

We focus on the different network codes from two points  of view. First ly , whether the full 

implementation of the adopted network codes can effectively mitigate the inefficiencies 

identified by the study and which inefficiencies may remain. Second ly, whether the network 

codes themselves do not create new inefficiencies in the gas market .  

We approach the analysis at a theoretical and a practical level. At the theoretical level , we 

investigate how the specific code is dealing with the current market situation. This includes 

the assessment whether the code is expected  to address inefficiencies. The second level is 

the practical view by asking whether the codes already in place and applied ( CAM NC, CMP) 

are actually acting to eliminate inefficiencies in individual markets. Next,  we also assess 

whether the inefficiency is addressed by the code intentionally or in combination with other 

measures, even though it did not have to be an objective when creating a code.  

2.5  Description of the approach to alternative scenario formulation and 

selection  

The aim in developing the alternative regulatory scenarios is to address the most of the 

identified market inefficiencies in a limited but diverse regulatory scenario set. When 

formulating the alternative scenarios , we have reviewed and considere d the past European 

gas target model discussions, the main suggestion s presented in Quo vadis  discussion 

papers by other tenderers as summarised in  Annex 8 , discussions with market participants 

and their  feedback and included  our  own considerations. The conditions considered were 

the following ones:  

1.  Addressing crucial identified market inefficiencies  

The basis for considering alternative regulatory scenarios is to address existent 

market inefficiencies as identified and described i n this study . 

2.  Significant change in at least one regulatory aspect  

We understand that the objective of the Quo vadis  project is to propose significant 

path -changing regulatory modifications (assuming they are necessary) in order to 

improve EU welfare and a ddress existent market inefficiencies that cannot be 

addressed within the current regulatory EU framework. Therefore, we have 

considered only those alternative scenarios where the regulatory change is 

fundamental  ( i.e., significant change of tariff scheme,  of capacity booking scheme 

or gas release program ). All of the selected alternative scenarios provide a 

regulatory change in at least one of the key parameters , such as zone setting, tariff 

structure or regulation methodology.  

In proposing the alternative  scenarios, our aim was to change only one major 

characteristic, if possible. 6 This approach allows us to carry out ceteris paribus 

modelling to compare the welfare gain of individual regulatory changes and to select 

the most benefi cial  one  for the EU.  

                                                 

6 Due to the complexity of some of the proposed significant changes, we have to propose certain additional 
accompanying changes within the alternative scenarios so that t hey are viable.  



Quo vadis  EU gas market regulatory framework ï Study on a Gas Market Design for Europe  

 
26 

3.  Expected significant EU welfare gain  

One of the key selection criteria is whether the implementation of an alternative 

regulatory scenario is expected to bring significant EU welfare gain by addressing 

crucial identified market inefficiencies. The potential E U welfare gain of each 

scenario is assessed qualitatively first. The scenarios presented in Chapter  6 are 

those we selected for quantitative welfare analysis by the European Gas Market 

Model ( EGMM) . Scenarios with expected insu fficient welfare gain have been 

rejected.  

This consideration means that by targeting improvement of existent or expected 

market inefficiencies , the alternative regulatory scenario will be successful and will 

further not create any new significant market di stortion or inefficiency.  

4.  Implementation feasibility  

Even though implementation feasibility was not the main criterion in selecting the 

alternative scenarios, we perceive this characteristic to also be essential. We 

understand that individual market player s and decision makers often have 

contradictory interests and that historically the negotiation process related to any 

of the main regulatory changes was lengthy and demanding . 

Implementation of the selected scenarios presented below would be challenging 

and support from each of the market participants is not self -evident. However, 

based on this criterion, we have rejected only those scenarios that we understand, 

based on our assessment and discussions with market participants, to be 

completely unfeasible an d also  not rewarding (e.g., full market merger). If 

according to our analysis, an implementation of an alternative scenario would be 

feasible or there is historical evidence that similar regulatory change has already 

been implemented or is currently being implemented (such as regional mergers), 

we perceived this scenario implementation as feasible and do not reject it based on 

this criterion. Nevertheless, we comment on the feasibility in each individual 

scenario.  

Scenarios are elaborated on in detail in Chapter  6. They are followed by an example of 

additional regulatory measures to be considered for implementation alongside the 

regulatory scenarios.  

A shorter assessment of additional , not selected scenarios is presented along wi th  

reasoning why these scenarios are not further considered.  

2.6  Methodology to assess the social welfare impact of future regulatory 

changes  

The main tool for our evaluation of the selected and proposed future regulatory scenarios 

is gas market simulation. Th is Section  summari ses the fundamental characteristics and 

assumptions underlying our simulation tool, the EGMM. Due to its outstanding importance 

for this study, we provide an extended explanation of the welfare concept and calculation 

inherent to EGMM.  We briefly reflect on the scenarios we define, analyse and compare , and 

the scope o f related sensitivity analyses.  

2.6.1   Competition and welfare in the European Gas Market Model  

The European Gas Market Model (EGMM) is a competitive, dynamic, multi -market 

equilib rium model for natural gas production, trade, storage, and consumption in Europe. 

It explicitly includes a supply -demand representation of 33 European countries, including 

all continental EU countries , Ireland,  and the UK , but not including Malta and Cypru s. 
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Norway is not modelled and  is not part of the welfare calculations. Switzerland , Turkey,  

and Energy Community Contracting Parties 7 (except for Georgia)  are modelled but are not 

part of the welfare calculation s. Each country is one node, one market zone.  

EGMM includes the modelled countriesô gas storages and transportation links to each other 

and to the outside world. EGMM considers only TSO level trade and flows , but DSO zones 

are not reflected. The time frame of the model is 12 consecutive months, start ing in April. 

Market participants have perfect foresight over this period. 8 

2.6.1.1  Competitive equilibrium  

The European Gas Market Model simulates a competitive natural gas market with the 

following active participants:  

1.  Consumers  

2.  (Local) producers  

3.  Gas importers w ith long - term take -or -pay contracts  

4.  Traders  

Consumer decision making is embodied in the demand curves. All other players are price -

takers: they do not calculate with the possibility that their decisions can alter the market 

prices.  

In the competitive equil ibrium, all supply -side participants maximi se their discounted 

monthly profits over 12 months subject to the physical constraints and the infrastructure 

usage fees in the system. By the first theorem of welfare economics, the competitive 

equilibrium coinci des with the allocation that maximi ses the joint surplus of all active 

market participants.  

In contrast to the active players (consumers, producers, importers, and traders), 

transmission and storage system operators (TSOs and SSOs), as well as LNG regasifi cation 

terminals, are passive participants in the market. Their usage fees, capacities, and costs 

are all exogenously given parameters in the model . 

2.6.1.2  Total surplus of active market participants  

The total surplus (or: welfare) of active market participants i s defined as the (discounted) 

difference between what consumers are willing to pay for natural gas and the variable costs 

of production, long -distance imports, transportation and storage. The basic idea is simple: 

if an extra 1 MWh of natural gas is worth EUR 100 to a consumer, and it only costs EUR 30 

to extract, transport, and store it, then its consumption must create a total surplus of 

EUR 70. The fixed costs associated with existing infrastructure are excluded from the 

surplus calculations. These costs  are the same in all model scenarios, hence they always 

cancel out when we look at welfare changes from one scenario to another. 9 

                                                 

7 Albania, Bosnia and Herzegovina, Georgia, the former Yugoslav Republic of Macedonia, Kosovo (in line with 
UNSCR 1244 and the ICJ Opinion on the Kosovo declaration of independence), Moldova, Montenegro, Serbia, and 
Ukraine  

8 For a detailed  model description, see Kiss et al. (2016).  

9 The exclusion of fixed costs means that the absolute value of total surplus in itself has no useful practical 
interpretation. However, this consequence is unavoidable. Even if we had perfect information about the fixed 
costs of existing infrastructure, the limitations of our knowledge about the entire demand function (including its 
shape at prices that have never been observed before) would not allow us to get a reliable money -equivalent 
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Depending on market prices and transmission and storage conditions, the total surplus in 

the model is shared between consumers , producers, importers, and traders in the form of:  

1.  Consumer surplus [to consumers]  

2.  Producer surplus (or: short - run profit excluding fixed costs) [to producers]  

3.  Profit on long - term contracts [to importers]  

4.  Profit on cross -border spot and backhaul trading [ to traders]  

5.  Profit on intertemporal arbitrage via gas storage [to traders]  

 

Let us illustrate these concepts through a minimal example with three countries (A, B, C) 

and two periods (P1, P2). Consumption only takes place in A in P2, production in B in P2, 

long - term imports come from C to A in P1, and spot trading is only possible between A and 

B. In addition, there is a gas storage in A, and the interconnector from B to A is possibly 

congested, but the one from C to A is  not.  

Figure 1:  A styli sed network to illustrate welfare components  

The relationship between the various components of total surplus derived from  Figure 1 is 

shown in  Table 1. For simplicity, we assume that transmis sion fees are only levied on cross -

border trade, but not on the entry and exit of production, consumption, and storage.  

Welfare 

component  
Verbal definition  

Consumer surplus 
(using P2 produc -

tion from B)  

what consumers in A 
are willing to pay in 

P2 
ï 

what consumers in 
A have to pay in 

P2 
  

Spot trading profit  
what consumers in A 

have to pay in P2  
ï 

what producers in 
B receive in P2  

ï 
transmission fees 
from B to A in P2  

Producer surplus  
what producers in B 

receive in P2  
ï 

what it costs in B 
to produce in P 2 

  

                                                 

estimate of the real - li fe welfare generated in the market. Changes in real - life welfare, on the other hand, can be 
approximated without a ny information on fixed costs. See also the subsequent discussion of consumer surplus.  
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Welfare 
component  

Verbal definition  

Consumer surplus 

(using P1 imports 
from C)  

what consumers in A 

are willing to pay in 
P2 

ï 

what consumers in 

A have to pay in 
P2 

  

Storage arbitrage 
profit  

what consumers in  A 
have to pay in P2  

ï 
what importers 

receive in P1  
ï 

storage fees from P1 
to P2 

Profit on ToP 

contracts  

what importers 

receive in P1 (in A)  
ï 

what importers 

pay in P1 (in C)  
ï 

transmission fees 

from C to A in P1  

Total surplus of 

active market 
participants  

what consumers in A 
are willing to pay in 

P2 (for B's production 
and C's im ports)  

ï 

what it costs to 

produce in B and 
import from C  

ï 

transmission fees 
from B to A and C to 

A, and storage fees 
from P1 to P2  

Table 1: Welfare components collected  by active market participants  

Note: All cells must be discoun ted to the same period before netting  

Below, we provide a more detailed description of how each welfare component is 

calculated.  

2.6.1.3  Consumer surplus  

Consumer surplus 10  is the difference between what consumers are willing to pay for natural 

gas, and what they a ctually pay . 

The willingness to pay is embodied in the demand function, which we define for all periods 

and markets. Since the demand function shows what people would be willing to pay for an 

additional unit of natural gas at any consumption level, the tot al value of gas consumed is 

given by the area beneath the demand function. From this, we subtract the amount paid 

(the market price multiplied by the quantity consumed), to arrive at the consumersô 

surplus. This is the measure in the model that best reflec ts the well -being that consumers 

derive from participating in the gas market.  

At  a practical level, we use a linear demand specification with assumed demand elasticity 

parameters, which is calibrated to typical price levels and quantities. This functional form 

is a convenient one for computational purposes and allows us to introduce more detail in 

other parts of the model. It is likely to be a good local  approximation for the willingness to 

pay for gas, but does probably yield biased results at extremely hi gh market prices (just 

as any other computationally feasible functional form would). As a result, changes  in 

consumer surplus between various scenarios are more instructive to look at than absolute 

levels of consumer surplus in any given scenario.  

2.6.1.4  Producer  surplus  

Producer surplus is the difference between what producers receive for natural gas in 

revenues and what it costs them to extract the gas in the short run . 

Revenues are the product of the market price in the producersô locality and the amount of 

ene rgy sold. Short run variable costs are mainly understood as a variable OPEX component. 

                                                 

10  The economic terminology often distinguishes between gross and net consumer surplus. The former denotes 
the total value of consumption, without considering the amount paid for the product. We use the term consumer 
surplus in the net sense (i.e. the value of consumption net of the amount paid for the product) .  
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The difference of these revenues and costs measures the incremental profit that a producer 

gains by selling into the market, as opposed to leaving the gas under the grou nd. 11  

2.6.1.5  Profit on long - term supply contracts  

In welfare terms, gas imported through long - term supply contracts is like local production. 

Importers pay a set price for the gas at the delivery point, as well as all applicable 

transmission fees between the deliv ery point and the transmission system of the 

destination country. Transmission capacity is otherwise ensured, meaning that LTC 

importers do not need to participate in cross -border capacity auctions and do not generate 

congestion revenue for the TSOs.  

Long - term supply contracts may have a take -or -pay clause, which mandates that a fraction 

of the agreed price must be paid even if no delivery is requested. By default, unused 

capacity bookings are released for spot trade, but the alternative ("ship -or -pay" cont racts) 

can also be approximated by putting separate restrictions on the capacities available for 

spot trading.  

2.6.1.6  Profit from cross -border trading  

We assume no internal congestions within markets, and hence a single wholesale price 

prevails within the same lo cality. It is possible, however, that an interconnector is used up 

to capacity between two neighbouring markets, and therefore cross -border trading might 

not eliminate all price differences in excess of transmission fees. Traders buying in the 

cheaper mark et and selling into the more expensive one will reap the price difference minus 

the transmission fee as profit . 

Profit might also arise on trading in virtual reverse flow (backhaul). When gas flows 

physically from a high -priced to a low -priced market becau se of long - term supply 

commitments, it might be possible to sell the gas before it reaches the low -priced market 

and profit from it. TSOs offer backhaul capacity for this purpose at pre -set fees, and traders 

selling in the expensive market will again colle ct the price difference minus the backhaul 

fee as profit.  

There is an alternative interpretation of the surplus generated by cross -border trade in 

either direction. Traders compete with each other for this margin and hence are willing to 

bid in a capacity auction up to this amount to gain access to the transmission capacity. 

Even though the TSOs are not active participants in the model, they will eventually end up 

with the congestion rents accruing on the cross -border pipelines.  

2.6.1.7  Profit from intertemporal ar bitrage via storage  

If there are sufficient price differences in excess of storage fees between periods, then 

traders will utilize underground gas storages to profit from these margins. Since traders 

compete with each other, arbitrage profit from storage u se will only arise if there is 

insufficient storage, injection, or withdrawal capacity to bring down the (discounted) price 

differences to the level of storage fees. In a way, this profit is perfectly analogous to the 

congestion rent described in the previ ous section , except that arbitrage is across time, 

rather than across space.  

                                                 

11  We disregard the option value of gas left under the ground. In addition, our short - run cost estimates are only 
indicative because of insufficient information about the extraction process. As a result, the same caveat applies 
to producer surplus as to c onsumer surplus: Changes between various scenarios are more instructive to look at 
than absolute levels in any given scenario.  
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Similar to cross -border trading, the rents arising from storage capacity shortage might be 

captured by storage system operators if they use auctions as capacity allocation methods . 

2.6.1.8  Total surplus of passive market participants  

Finding the competitive equilibrium of the model is equivalent to maximi sing the total 

surplus of active market participants, the elements of which we have detailed above. 

However, it would be incorrect to con clude that the surplus measure maximi sed by 

competition is all the welfare created by the market, because transmission, regasification, 

storage, and long - term contract prices and fees in the model are typically above the 

marginal costs of these activities,  and hence also generate surplus (operating income) for 

infrastructure operators and gas exporters. 12  

Table 2 provides an overview of the various elements of total surplus that accrue to passive 

market participants.  

Welfare compone nt  Verbal definition  

TSO operating income  
TSO revenues from entry and 

exit fees  
ï 

variable cost of providing entry -
exit services on the transmission 

network  

SSO operating income  
SSO revenues from injection and 

withdrawal fees  
ï 

variable cost of injecting  and 
withdrawing gas from storage  

LNG operating income  
LNG terminal revenues from 

regasification fees  
ï variable cost of LNG regasification  

Profit of LTC exporters  
revenue from gas sold through 
LTCs (net of transmission fees)  

ï 
value of exported gas in t he home 

market of LTC exporters  

Table 2: Welfare components collected by passive market participants (all cells must be discounted 
to the same period before netting).  

2.6.1.9  Total surplus (welfare)  

The overall surplus (welfare) generated in the gas market model equals the sum of 

surpluses by active and passive market participants. Within the model paradigm, this is 

the appropriate measure to consider when analysing the welfare effect of changes in model 

parameters.  

2.6.2  Phases of scenario analy sis 

We perform the following phases of scenario analysis :  

1.  Definition and estimation of social welfare in the Status Quo scenario (2016 IGM 

market conditions). This starts with EGMM verification on the latest available data 

from 2016.  

2.  Definition of the Refe rence Scenario. This is the case when the current  Third Energy 

Package legislation is fully implemented against the Status Quo, the latter 

representing the current  IGM fundamentals (demand, infrastructure, regulations, 

                                                 

12  Thinking about the surplus generated for passive market participants is especially important when considering 
the welfare effec t of changes in infrastructure fees. Without considering the operating income of TSOs, for 
example, a decrease in transmission fees would have a direct positive effect on the total surplus of traders, but 
no offsetting negative effect on the surplus of TSO s, which would clearly be misleading. Changes in infrastructure 
fees should only affect total welfare if they lead to a change in infrastructure utilization.  
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etc.) and exogenous conditions (LTCs,  outside supply sources and supplier 

strategies, oil price s). Assumptions about how NC implementation changes the 

conditions of gas market functioning is defined and built into the reference 

modelling scenario . 

3.  Estimation of social welfare change brought a bout by the Reference Scenario 

compared to the Status Quo. This welfare change indicates the welfare gains that 

the full implementation of the Third Energy P ackage might bring for EU 

stakeholders . 

4.  Estimation of social welfare changes by introducing additio nal regulatory changes 

to the Reference Scenario, ceteris paribus, that is by assuming no notable 

improvements or deteriorations in the IGMôs endogenous or exogenous conditions 

compared to the Reference Scenario. These scenarios are called Regulatory 

Scena rios  and  are based on the analyses in Chapter s 3, 4 and 5. 

5.  Definition and analysis of Sensitivity Scenarios. Main sensitivities are:  

a.  Demand: reference: 10% uniform deman d increase across the EU over 

reference demand (PRIMES REF)  

b.  Supply: high and low LNG supply to Europe  

c.  Key infrastructure: Nord Stream 2  implementation versions  

 

2.7  Interaction with stakeholders in the Quo vadis  project  

During the project we had an intensive i nteraction with major stakeholders including: 

European Commission and national governmentsô representatives, NRAs, TSOs, SSOs, 

multiple gas industry organisations, consumer organisations, producers, midstreamers, 

retail companies, traders and commodity exc hange representatives. We discussed with 

them their points of view on all the main assumptions and findings of this study , such as:  

¶  Model methodology and assumptions  

¶  Current gas market functioning  

¶  Inefficiencies of the current gas market  

¶  Reference scen ario setting  

¶ Alternative scenarios definition and results  

In cooperation with the European Commission, two stakeholder meetings were organised 

in Brussels (in June and December 2017). During these meetings the main topics of the 

project were discussed and subsequently the stakeholders also had the opportunity to 

submit written comments to the study . As a result, we received comments from almost 40 

stakeholders after the workshop in June and from nearly 30 after the workshop in 

December which have been taken  into account when updating the study . 

Moreover we have also organised an extra workshop dedicated specifically to modelling 

methodology and assumptions which was held in July 2017 in Budapest. On top of this, 

the study  was also presented and discussed wit h stakeholders during several conferences 

(e.g., Madrid Forum October 2017) and also during individual meetings.  
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3.  ASSESSMENT OF THE CU RRENT FUNCTIONING OF  THE EU GAS 

WHOLESALE MARKET  

This Chapter assesses the dynamics that ha ve  recently shaped the performan ce of the EU 

gas wholesale market.  Since price convergence is perhaps the most important indicator of 

an integrated and well - functioning gas market , we focus o ur a nalysi s on within -EU 

wholesale price differences and on identify ing  key explanations for rema ining price 

differences . 

Chapter  3.1  sets the seen by presenting wholesale gas price levels and price differences 

for the period 2015 -2016 based on data published in the EU Quarterly reports on European 

Gas Mark ets. The next two chapters describe  the relationship between wholesale prices 

and upstream market concentration at the EU level ( 3.2 ) and across Member States  (3.3 ). 

Chapters 3.4  to 3.6  discuss the most important barriers to trade or market inefficiencies 

and their relevance to explain the wholesale price differences: the lack of interconnectors 

(3.4 ), the current level and structure of cross -border tariffs ( 3.5 ), physical and contractual 

congestion and customer market foreclosure ( 3.6 ). Chapter 3.7  concludes on the analysis 

of wholesale price differences. Chapter 3.8  provides a forward - looking assessment of the  

role long - term contracts might play in the future on the IGM. Market foreclosure risk by 

long - term capacity contracts is in the focus of this Chapter that also includes a case analysis 

of the March 2016 Prisma auction to illustrate such risks. We also pro vide a brief comment 

on the problems caused to the market integration process by local specifics in 

implementing third package rules ( 3.9 ), although we think these issues could and should 

be handled as part of t he Third Regulatory Package implementation process. We close the 

Chapter with suggestions on how improved TSO cooperation could better help to move the 

market integration process ahead ( 3.10 ).  

Our in -depth analy sis of 2015 -16 wholesale price differences within the EU suggests that 

the European gas market is not yet a fully integrated single market. While the wholesale 

gas markets of Denmark, Belgium, the United Kingdom, the Netherlands and Germany 

create a single  price zone, the presence of different trade barriers (cross border tariffs; the 

lack of interconnectors; physical and contractual congestion) as well as differences in local 

market structure and exposure to upstream suppliers can explain remaining wholesa le 

price differences.  

While European customers with access to the most liquid markets and best priced gas paid 

7 EUR/MWh over US prices in 2016, customers in the highest priced Finland paid an extra 

6 EUR/MWh on that ï a price almost triple of Henry Hub.  

The price premium that EU wholesale customers have been paying over US prices in the 

last decade is largely related to the concentrated nature of the EU gas upstream sector, 

including extra -EU gas suppliers. The debate about the efficiency of the IGM and re maining 

potentials to improve it is to be evaluated in this broader context.  

We also found a causal relationship between Member State  level market concentration  and  

wholesale price level, as a high concentration level leads to higher prices. This relations hip 

is most demonstrative if we compare the North -Western countries with the rather isolated 

Eastern Member States . 

National entry ïexit  systems with charging full cost for gas transit plus auction premium  at 

intra -EU IPs or applying distortive IP tariffs a t certain borders enhance market 

segmentation rather than market integration. The present structure of cross -border gas 

transmission tariff system and the related  tariff  ópancakingô (accumulation of tariffs to be 

paid by traders when shipping gas through s everal borders) have an effect of  trade barrier s 

within the EU. Pancaking hits new entrants to cross -border trading, limits the use of 

alternative gas transportatio n routes so some routes may not be efficiently used and 

creates a barrier to develop more ef ficient cross -border balancing. We expect t hese 



Quo vadis  EU gas market regulatory framework ï Study on a Gas Market Design for Europe  

 
34 

problems to  become more visible as LTC capacity bookings start expiring from 2019  

onward . 

Unless any regulatory or significant tariff change comes, we expect market segmentation 

to increase within the EU in t he future. The current situation of overbooked transmission 

capacity by long - term contracts will change between 2020 and 2030. The transformation 

of the capacity market from long to short term may cause a more profound price 

segmentation of the IGM with gr eater location spreads compared to today, which will fully 

reflect short - term transmission tariffs and physical flow direction. This may happen 

because new capacity bookings after expired LTCs will come at an actual, instead of a sunk 

cost to traders . 

Long - term capacity bookings and physical delivery to the target country by extra -EU 

producers create inefficiencies in the redistribution of the contracted gas volumes according 

to short term supply ï demand conditions within Europe. To mitigate the welfare lo ss 

caused by the limited tradability of the gas along the long term contracted route, capacity 

bookings on existing infrastructure should be largely confined to short term (yearly or 

shorter) products.  

At the same time, we expect the appetite of extra -EU suppliers for long - term capacity 

bookings to remain intense and the related risk of market foreclosure apparent. The first 

large scale application of CAM NC on capacity auction with new capacities provided a stark 

example of potential market foreclosure by long - term capacity bookings by an extra -EU 

producer.  

3.1  Current wholesale price differences in the EU and potential explanations  

There is a broad agreement that price convergence is one of the most important signs of 

an integrated and well - functioning gas mar ket. High - level price convergence signals that 

there are no serious barriers to trade which would prevent market participants from buying 

gas where it is cheaper and selling it where it is more expensive.  Therefore, we put the 

explanation of wholesale pric e differences to the centre of our analysis of IGM functioning.  

3.1.1  Wholesale price differences and price zones  

Figure 2 presents wholesale price levels in 22 EU countries 13  for the period 2015 -2016 

based on data publis hed in the EU Quarterly reports on European Gas Markets. The 

Quarterly reports display basically two types of price data: hub prices and import prices. 

The latter can be estimated border prices for pipe line  gas which are deemed to be 

representative of long - term contracts, and LNG landed prices. In cases of countries where 

different import prices are published in the Quarterly  reports , we calculated an average 

import price using import volumes data from the BP Statistical Review and Eurostat as 

weights. Hub prices were used as the complementary price for the volumes with 

unavailable import price data. 14  In cases of countries , where both hub price and import 

price(s) are available, for calculating across - the -border price differences , we used the two 

types of pr ices separately (see below), but for presenting price levels, we used the simple 

average of the hub prices and the estimated average import prices. 15  In cases of countries 

with only one price (hub or LTC), we used that value, regardless of the volume associ ated 

                                                 

13  The Quarterly Reports do not publish prices for the following Member States : Croatia, Cyprus, Ir eland, 
Luxemburg, Malta and Portugal.  

14  In the case of Belgium and France.  

15  In the case of Belgium, France, Germany, Italy and the United Kingdom.  
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with that source. 16  Yearly and two -year average prices are consumption -weighted 

averages.  

 

Figure 2: Gas wholesale price levels in the EU (E UR/MWh) 17  

Source: REKK analysis based on EU Quarterly Reports on European Gas Markets  

                                                 

16  The scarc ity of available data raises a limited problem in cases where one importer has a quasi -monopoly status 
but leads to inaccurate estimates in cases where other sources are also available in great volumes. E. g. the 
inland production covers most of the consumption in Romania (97 and 87% in 2015 and 2016 respectively), and 
therefore the price of the Russ ian LTC has limited effect on sourcing cost. A similar problem emerges when the 
Quarterly reports publish prices of liquid hubs with limited traded value compared to the consumption (e.g., for 
Poland). We note in the following if the possibly inaccurate pr ice data can affect our results.  

17  In the case of Bulgaria,  th e Quarterly reports publish prices reported by the Bulgarian regulator for the period 
2016 Q2 ï 2017 Q1, while for the previous and subsequent quarters the price estimates are based on Eurostat 
data. As significant differences can be observed between the two datasets, we checked the Eurostat data for that 
period, and decided to use own calculation based on Eurostat data for that period.  
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Gas wholesale prices dropped in 2016 by 27% on average compared to the previous year, 

but the reduction varied between 8 %  and 37% across countries. Although the spread 

between the cheapest and the most expensive country narrowed from EUR 8.5 to EUR 6.5, 

in relative terms it widened from 46% to 49%. The average price level differences suggest 

that the European gas market is not yet a fully integrated single market. However, we can 

observe that:  

¶ Countries with prices below the average are adjacent North -Wester n European 

countries 18  (except for Greece), and the spread within this territory is less than EUR 

1 (or 5%) regarding the two -year average prices, and below EUR 0.5 among the 

five cheapest (core) countries;  

¶ Prices above the average have a EUR 5.3 (or 29%) spread;  

¶ The North -Western countries are followed in the ranking by their Southern and 

Eastern neighbours 19 , with a EUR 1-3 price level difference on the respective border;  

¶ Countries with the highest prices have no direct access to the North -Western region, 

except for Slovenia (to Austria), and have significant differences even compare d to 

the mid -priced countries or each other .  

Based on this first look, the European gas market has a large, considerably integrated part, 

there are countries with moderated conn ection to it, and there are countries which can be 

considered rather isolated.  

To have a more precise picture at  the level of market integration, across - the -border price 

differences are calculated at  the quarterly level as well, taking the average of the a bsolute 

price differences from every quarter. 20  We assume neighbouring countries are not 

integrated enough to belong to a single price zone, if the average prices are similar only 

for  a longer period, but the quarterly prices show significant differences (i ncluding the case 

when similar averages are due to the presence of positive and negative differences over 

the longer period 21).  

Figure 3 summarises the remaining wholesale gas price differences across neighbouring 

EU countries for the period 2015  Q1 -  2016  Q4. Only borders with existing interconnectors 

are analysed (26 borders, 9 of which are considered unidirectional 22). Price zones are 

defined based on average quarterly across - the -border price differences, and not o n 

                                                 

18  Denmark, Belgium, the United Kingdom, the Netherlands, Ge rmany, Austria and France.  

19  Poland, the Czech Republic, Slovakia, Spain, Italy, Hungary and Sweden.  

20  Using the same type of price data from the compared countries (making hub price to hub price and import 
price to import price comparisons), if possible. As only hub price is available for the Netherlands, Denmark and 
Austria, the above -mentioned North -Western  countries are compared to each other based on hub prices. 
However, comparisons are made based on import prices on the German -Czech and on the French -Spanish borders 
(and obviously on the Central and Eastern Euro pean borders, where only import prices are available). In some 
cases, hub price to import price comparison had to be made because of the availability of data (e.g., on the 
Austrian -Slovenian and  Czech -Polish borders). Therefore, the availability of data leads to even smaller price 
differences in the North -Western region, because hub - to -hub price correlations are generally higher than import -
to - import or hub - to - import price correlations. However, we argue that the sufficiently liquid hubs send the right 
price signals, so the results for the North -Western region are sufficiently accurate. Accuracy issues are more likely 
in the case of import prices, especially when only the price of one source is av ailable from many.   

21  If one country is cheaper in one period than its neighbour, but more expensive in another period, the average 
prices for a longer period can be very similar. Th e level of correlation can be a sign of such price diversion. As a 
result of global price trends and other common external factors, correlation is high in general terms (>0.7) in 
almost any relation (including the non -neighbours, e.g., Spain/Estonia), and even higher (>0.8) in the case of 
neighbours. Price correlations are almos t perfect within a price zone (>0.99 in most cases).  

22  Based on factual non -existence, insignificant capacity or lack of administrative permission.  
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average price level differences. However, price levels within the price zones are also 

indicated on the figure.  

  

Figure 3: Gas wholesale price differences and illustrative price zones within the EU (2015 -2016), 
without correcti on for cross -border tariffs  

Source: REKK analysis based on EU Quarterly Reports on European Gas Markets  

The results confirm the existence and the borders of the North -Western  price zone, as 

across - the -border price differences are smaller than EUR 0.5 withi n the core of the region, 

and EUR 0.5 to 1 on the borders with France and Austria. 23  The price differences on the 

outer borders of the price zone exceed EUR 1. According to our analysis, the Eastern and 

Southern borders of Austria play a major role in maint aining price differences in the EU, 

especially towards Hungary and Slovenia. 24  

                                                 

23  Price correlations are in the 0 .994 -1.000 range within the core, and in the 0.989 -0.998 range on the bord ers 
with France and Austria.  

24  Hub - to - import price comparison had to be made on the mentioned borders of Austria.  
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The price differences are also below EUR 1 on the Czech -Slovak and on the Slovak -

Hungarian borders, indicating the presence of a Central European price zone. Although the 

Czech -German across - the -border price difference (1.01) raises the possibility for the Czech 

Republic to merge with  the North -Western  price zone, the country is clearly closer to 

Slovakia and Hungary, which are obviously not in one price zone with Austria. 25  

Poland  would belong to the Central European price zone based on the two -year average 

price levels, but average absolute across - the -border price differences indicates barriers to 

trade on the Czech -Polish border. The quarterly price differences exceed EUR 1 on 6 

occasions (out of 8), 2 of which exceed EUR 2. The average price level difference is small 

on that border because the direction of the difference changed over the period (with the 

Czech Republic being cheaper 5 times out of 8). We argue that th ese kind s of  diverse price 

trends are signs of lower level market integration. 26  

In sum, we conclude that:  

¶ The wholesale gas markets of the five cheapest countries (Denmark, Belgium, the 

United Kingdom, the Netherlands, Germany) are fully integrated, and can be 

conside red together as a single market;  

¶ The somewhat costlier French and Austrian markets can be classified as second line 

members of the North -Western  price zone, whose integration is not perfect;  

¶ Within the mid -priced Southern/Eastern belt around the North -Western  price zone, 

the Czech, the Slovak and the Hungarian markets shows signs of higher level 

integration (with each other) 27 ;  

¶ Other mid -  or high -priced markets (e. g. Italy, Slovenia, Poland, the Baltic states) 

are not integrated enough with any neighbouring  market to classify them in the 

same price zone, indicating significant barriers to trade on their borders.  

In the following, we first compare the current European gas wholesale price level and 

development to that of the US. 28  We comment on the consequences  of the EUôs high and 

growing import dependence and simultaneous high upstream market concentration , 

though we understand that these largely exogenous conditions that are difficult to directly 

                                                 

25  The average price difference in the CZ/HU relation (0.95) is small er than in the CZ/DE relation, while correlation 
is higher (CZ/HU: 0.992, CZ/DE: 0.952).  

We note that defining distinct price zones based on bilateral price differences are difficult in general, because if 
one country has small price differences towards two different neighbouring countries, it does not mean that the 
price diffe rence between th ose two neighbours is small as well ( e.g., in the case when price increases or decreases 
from country to country by a small amount, but the last country is also adjacent to the first. Thus, defining price 
zones has a rather illustrative rol e, and the borders of the price zones are not impassable.  

26  Price correlation is 0.890 on that border, which is significantly lower than in the above -mentioned cases (the 
fifth lowest correlation among 26 borders). We note that this result can be associate d with the difference in 
available price data (Russian LTC import price for the Czech Republic and hub price for Poland). We also note that 
the moderated traded volume on the Polish hub raises the question whether the hub price is a good proxy for 
wholesal e/import prices. The German -Polish border shows slightly lower  across - the -border price difference and 
significantly higher correlation (0.995), which suggests that the Polish gas market is more integrated with the 
German market than with the Czech.  

27  Altho ugh this result can be associated probably more with the similarity of accessible external import sources 
than with the high level of trade with each other, price discrimination (by the dominant supplier) is possibly 
prevented by the sufficient level of ma rket integration (the existence of the secondary market). The SK-HU 
interconnector can be a good example for that: The commercial usage started in July 2015. The price difference 
was EUR 3.14 in 2015 Q1 and EUR 1.25 in 2015 Q2, which decreased to EUR 0.1 ( 2016 Q1) and EUR 0.52 (2016 
Q2), despite the very low utilisation rate. The average across - the -border price difference was EUR 1.14 in 2015, 
but only EUR 0.47 in 2016 on that border. (The case is the same in the CZ/HU relation, the difference dropped 
from EUR 1.42 to EUR 0.48.)  

28  It is the US gas price benchmark that has the most significant impact on the competitiveness of European large 
industrial gas customers and their investment location decisions.  
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address by gas sector specific EU regulatory measures. Still we  think that the efficiency of 

the IGM ôs internal functioning and remaining potentials to improve it is to be evaluated in 

this broader context .  

Next, we go through the potential explanations for the remaining price differences  within 

the EU . We start with assessing the impact of upstream market concentration on wholesale 

prices across Member States . Then we examine the following barriers to trade  that we 

think contribute to market integration problems and related increase in upstream market 

concentration: ( i) physical constraints to infrastructure access , (ii)  the current level and 

structure of cross -border tariffs, ( iii ), regulatory and contractual constraints to 

infrastructure access and ( iv) local specifics in implementing the Third Energy Package 

rules.  

3.2   EU level upstream market concentration  

Despite improvements in IGM functioning , e ven those EU wholesale customers from the 

North -Western price zone with access to the most liquid market place of the EU have been 

paying significant price premium over US pr ices in the last decade  (see Figure 4) .  

Wholesale gas price development in the US and the EU was strongly correlated with each 

other and with the oil price before 2009. Since then, however, prices in the two region s 

diverged significantly. While the US price has decoupled from oil price development due to 

increased supply competition 29  and related spread of GoG pricing, the same process has 

been slower in the EU. 30  Even after a major narrowing of the EU -US price diffe rence, due 

mostly to the collapse of the oil price after 2014, EU gas wholesale prices were about the 

double of that of the US in 2016 ï despite significantly higher gas production costs in the 

US compared to that of in Russia and most probably also in Nor way 31 .  

                                                 

29  The shale gas revolution as well as the limited LN G export capacity of the US have largely contributed to this 
development.  

30  The predominantly  oil - indexed pricing scheme of legacy commodity LTCs in the EU can partly explain this 
development.  

31  Statement based on REKK estimate  using the following World B ank publication on natural gas rents:  
 https://data.worldbank.org/indicator/NY.GDP.NGAS.RT.ZS .  
We found no official data publication on gas production costs in Norway.  

https://data.worldbank.org/indicator/NY.GDP.NGAS.RT.ZS
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Figure 4: Gas wholesale price development in the US vs the EU (1996 -2016)  

Source: BP Statistical Review of World Energy, 2017, IMF Commodity Database  

The EU price premium is largely related to the concentrated nature of the  EU gas upstream 

sector, including extra -EU gas suppliers. The primary problem for the future development 

of the EUôs gas market is its high and growing import dependence (over 70% in 2016) and 

the simultaneous high concentration in supplying its import ne eds ( Figure 5). The market 

concentration index indicating the product market concentration for extra -EU gas import 32  

was 2508 in 2016, indicating significant market power related risks . 

This situation is not likely to improve in the future. The EU is developing its competitive 

internal gas market without the hope of having a truly competitive domestic upstream 

sector. Domestic gas production is forecasted to decrease 30% by 2030, while the future 

of non -conventional gas production seems to fade away from the EU . 

In 2016, 77% of gas imports to the EU were controlled by three major government -owned 

companies 33 , which supplied the EU predominantly through their pipeline systems, while 

LNG providers played the role of a co mpetitive edge. Beyond traditional LNG suppliers, the 

US entered the EU market in 2016, though with marginal volumes (H1 2017 US LNG sales 

in the EU were 1.2 bcm).  

                                                 

32  Since the part icipation of intra -EU gas production in EU cross -border gas trade , and thus its competition with 
extra -EU imports is very limited, in this Section  we restrict  the market concentration analysis to extra -EU 
producers serving residual EU gas demand. The very high and growing gas import dependence of the EU provides 
further relevance to focus the analysis on imports.  

33  Only two third of Norwegian gas is controlled by Statoil . One third is owned by Petoro (100% owned by the 
Norwegian State). This gas is sold by  Statoil. One third is owned by Statoil (67% owned by the Norwegian State. 
Listed on the stock exchange in Oslo and New York). One third is owned and sold by other producers like Shell, 
Engie and DEA.  
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Figure 5: Extra -EU gas import shares by supplying country, 2016  

Source: Eurostat  

This upstream framework is in sharp contrast to the US gas market where market 

functioning and wholesale price development relies on an extremely competitive upstream 

sector.  

To illustrate the critical importance of this point from an EU -wi de welfare point of view, we 

investigated the potential impact of a simple but speculative upstream scenario on the EU 

gas wholesale market.  

We estimated the change in the market concentration index for product market 

concentration for extra -EU gas import assuming gas upstream and export liberalisation in 

Russia. This scenario would allow three separately owned and competing companies to 

equally share Gazpromôs 2016 export volume instead of keeping Gazprom monopoly. In 

this scenario, the HHI value drops to 1,468, a value indicating a fully competitive situation 

on the EU import market. The results of this thought experiment are illustrated in Figure  

6.  
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Figure 6: Extra -EU import concentratio n: Market concentration index  scenarios for serving residual 
EU gas demand (based on 2016 data)  

Source: REKK analysis  

We assume that a shift in the competitive dynamics of the extra -EU upstream sector like 

the illustration above could bring significant gas  wholesale price reductions and related 

benefits for EU gas customers. For this reason, we return to further investigate this option 

in Chapters 6 and 7. 

3.2.1  The significance of LNG to foster EU wholesa le market competition  

Increasing global LNG oversupply as well as large volumes of regasification capacity helps 

competition to unfold between LNG and pipelined gas in the EU. LNG has the potential to 

put continuous and significant competitive pressure on  dominant pipeline suppliers and 

deter them from oligopolistic pricing strategies. 34  Low oil prices and increasing LNG ï 

pipeline competition benefited continental EU gas customers by a 30% TTF price decrease 

in 2016 compared to the previous year. The curre nt strategy of Gazprom to stabilise its 

market share by keeping LNG away from the EU wherever and until it credibly threatens 

its position implies a very flexible pricing policy on its side . 

Given its outstanding significance for an efficiently operating f uture EU IGM, obstacles to 

allowing for a full wholesale market impact of LNG across the EU are to be identified and 

addressed. There are at least two major obstacles and an additional regulatory issue to 

address in this regard . 

i.  Physical evacuation of LNG from certain regions or countries is currently strictly 

limited. The lack of sufficient pipeline connection between Spain and France, 

internal congestions in France and the lack of bidirectional capability of French 

                                                 

34  In a former analysis on the likely impacts of a comin g ñLNG glutò on the internal gas market REKK (2016) 
concluded that the doubling of LNG inflow  to the EU gas market ï due e.g. to lower Asian demand making the EU 
more attractive to LNG exporters or decreasing LNG costs ï could decrease average EU gas whole sale prices by 
around 2 EUR/MWh.  
http://rekk.hu/ downloads /projects/The%20prospects%20for%20LNG%20in%20the%20Danube%20Region _dis
cussion_paper_REKK.pdf  

http://rekk.hu/downloads/projects/The%20prospects%20for%20LNG%20in%20the%20Danube%20Region_discussion_paper_REKK.pdf
http://rekk.hu/downloads/projects/The%20prospects%20for%20LNG%20in%20the%20Danube%20Region_discussion_paper_REKK.pdf
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interconnectors with Germany and Switzer land limits the availability of about 100 

bcm of Portuguese, Spanish and French LNG regasification capacities to  the rest of 

the IGM; on the other hand, due to existing supply and pricing situation such 

capacity has not been demanded from the rest of the I GM up to now.  Greek and 

Lithuanian LNG regasification assets are mostly serving local market needs and their 

evacuation options are still missing or limited. Finally, conditions of access to UK 

LNG regasification assets might change for the worse after Bre xit. 35  Table 3 below 

illustrates that about half of the EUôs potentially available LNG regasification assets 

face evacuation problems. In addition, Brexit might make the access to the UK 

natural gas market (includin g its 48 bcm LNG regasification capacity) complicated 

or expensive. It is Dutch, Belgian, Italian, Polish and part of the French LNG that, if 

necessary, could physically be evacuated to the rest of the IGM . 

 

Total LNG regas 

capacity, bcm, 
2016  209,3  

Evacu ation 
constraints   

Spain+Portugal  76,8  

France  24,3  

Lithuania  4,0  

Greece  4,8  

UK ï depending 

on Brexit  48,1  

Available for 
remaining 19 

MSs + Malta + 

Cyprus  51,3  

France  10  

Belgium  8,8  

Netherlands  12,0  

Italy  14,7  

Poland  5,0  

Rest  0,8  

Table 3: The accessibility of EU LNG regasification terminals  

Source: REKK analysis  

ii.  Accessibility of LNG for countries further away from EU LNG entry points is also 

limited by accumulated cross -border tariffs along necessary transportation routes . 

 

iii.  A closer look at the recent performance of the limited, more accessible set of LNG 

regasification assets mentioned above, exhibits a significant variation in the third  

party access regime, capacity utilisation and long - term capacity booking levels (see 

Table 4 below). High tariffs and the high level of long - term capacity bookings at 

LNG terminals with key locations might limit the access of new upstream LNG 

suppliers to the EU IGM. Vertical integration between LN G regasification facilities 

and production and supply businesses might create incentives to foreclose 

competitors from access to these essential facilities.  

 

                                                 

35  Thierry Bros: Brexitôs impact on gas markets. January 2017 
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*Average of 2015 and 2016  

Table 4: Main characteristics of continental L NG regasification terminals at non - isolated locations  

Source: IEA Gas Trade Flows in Europe  

To ensure sufficient access to LNG regasification assets for upstream LNG suppliers and EU 

midstream market  participants, and thus creating continuous and significa nt competitive 

pressure on dominant pipeline suppliers to deter them from oligopolistic pricing strategies, 

the EU could consider at least the following regulatory actions :  

¶ Assisting the completion of missing infrastructure to make the evacuation of LNG 

fr om currently isolated regions possible, conditional on a supporting social cost -

benefit assessment given these can be costly solutions. 36  

¶ To eliminate cross -border tariffs to ensure a seamless flow of LNG within the IGM 

(see the Tariff Reform Scenario in Ch apter 6).  

Besides LNG, it is a combination of ambitious energy efficiency and renewable support 

policies that could significantly decrease gas demand, and thus improve gas import 

competition in the EU. 37  A detail ed discussion of this topic is however beyond the scope of 

our current study.  

We conclude that ev en after a major recent drop, due to decreasing oil prices and improved 

efficiency in IGM functioning, European wholesale gas prices are still relatively high when 

compared to the US. The debate about the efficiency of the IGM and remaining potentials 

to improve it is to be evaluated in this broader context.  

Due to its outstanding significance for the future development and performance of the IGM, 

we develop fut ure sensitivity market scenarios related to LNG availability and cost for 

Europe and test how the proposed alternative regulatory scenarios developed in Chapter 6 

perform under those sensitivities (Chapter 7) .  

Now we turn to the analysis of wholesale price differences within the EU and barriers to 

trade that hamper further market integration and wholesale price convergence.  

3.3   Member  state level upstream market structure and wholesale price 

differences  

While European customers with access to the most liquid markets and best priced gas paid 

7 EUR/MWh over US prices in 2016, customers in the highest priced Finland paid an extra 

6 EUR/MWh on that ï a price almost triple of Henry Hub.  

Figure 7 depicts the statistical relationship between the Member State  level wholesale price 

estimat es presented in 3.1  and the upstream market concentration levels of the Member 

States  (measured by the Herf indhal -Hirschman Ind ex, HHI )  published by ACER 38.  The left 

                                                 

36  GIPL cost is estimated at EUR 0.5 billion; MIDCAT cost estimate is EUR 3 billio n 

37  For a recent analysis on this topic see Selei et al (2017)  
38  The index is calculat ed at the level of the importing companies  

Terminal name Country

Nom. Annual 

Cap.

billion 

m
3
(N)/year

Start-up 

year

TPA

regime

Tariff, 

ú/MWh

Peak month 

utlization 

2016

Average 

Utilisation 

(2012-2016)

Capacity 

booked long 

term 2020

Zeebrugge LNG Terminal Belgium 8.81 1987 regulated 0.87 15% 19% 100%

Dunkerque LNG Terminal France 13 2016 exempted n.a. 77%

Gate terminal, Rotterdam Netherlands 12 2011 exempted n.a. 9% 6% 92%

Panigaglia LNG terminal Italy 3.4 1971 regulated 0.69 29% 9% 0%

Porto Levante LNG terminal Italy 7.58 2009

hybrid (20% 

regulated, 80% 

exempted)

3.16 99% 73% 82%

FSRU OLT Offshore LNG Toscana Italy 3.75 2013 regulated 3.22 58% 6% 0%

Swinoujscie LNG Terminal Poland 5 2016 regulated 2.2 50% 36%* 65%
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plot presents the original ACER values, countries are coloured according to the price zone 

they were classified in the analysis in 3.1 .39  The right plot contains only one  little 

modification: the countries that belong to a price zone got a uniform concentration level, 

which is the lowest concentration level within the respective price zone. The consideration 

behind this method is that the defined price zones are integrated  to such a high extent 

that it is more consistent to calculate market concentration indices at that level, and while 

raw data is not available to do that, it is reasonable to assume that such a concentration 

level cannot be much higher than the lowest leve l within the price zone.  

 

Figure 7: Connection between prices (EUR/MWh) and market structure at upstream level (2016)  

Source: REKK analysis based on ACER data and own calculations  

The plots reveal significant differences in market  concentration levels among countries, 

fr om 1,100 (which is generally considered as a sign of a highly competitive market) to 

10,000 (the pure monopoly case). Only four countries meet the ACERôs related criterion 

(HHI<2,000), a large group of the markets p erform between 2,500 and 5,000 (which is 

already a high concentration level), while there are five markets with a quasi -monopolistic 

market structure (over 8,000). Therefore, it is clear that if these markets are separated by 

barriers to trade, then signif icant price differences can emerge.  

The plots suggest there is a causal relationship between market structure and price level 

(which is in line with economic theory), as a high concentration level leads to higher 

prices. 40  This relationship is demonstrative  if we compare the North -Western countries 

(light blue dots) with the rather isolated Eastern states (in the top right corner). However, 

the connection between market concentration and price level is less clear in some cases, 

as prices are too low or too h igh in comparison with similarly concentrated markets.  

Sweden and Lithuania are well above the trend line, which means that these countries are 

more expensive than the market concentration levels would indicate. On the other hand, 

Greece and some countries  from the North -Western price zone (especially Austria) perform 

much better as they are well below the trend line . 

An explanation for the case of Austria is suggested by the right plot. Since the Austrian 

gas market is not fully but sufficiently integrated  into the North -Western markets, the high 

HHI can be misleading. Taking the lowest HHI from the price zone gives a better fit for 

                                                 

39  Light blue: North -Western price zone; dark blue: Central European price zone; orange: Separate markets  

40  The R 2 is 0.43, the correlation is 0.652  
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most of the participating countries, including Austria, and therefore a somewhat higher 

statistical relationship. 41  

For the oth er outlier cases, ACERôs number of supply sources statistics provides more 

clarification. Exporter companies have access partially to the same original sources, so the 

company level market concentration presumably does not catch the market power problem 

en tirely. Figure 8 presents the number of supply sources in terms of the geographical origin 

of the gas, and the calculated sourcing cost of the respective country. The right plot 

summarises the minimum, the median a nd the maximum prices for a different number of 

supply sources.  

 

Figure 8: Connection between prices (EUR/MWh) and supply sources (2016)  

Source: REKK analysis based on ACER data and own calculations  

The left plot suggests that the  import diversification can have a significant effect on prices 

if a country has access to a small number of sources, but after a certain level, more 

diversification cannot bring lower prices. Therefore, the statistical relationship is not linear 

but rathe r logarithmic. 42  According to ACERôs related criterion, having three different 

supply sources is likely to ensure enough diversification. Our conclusion is in line with the 

ACER recommendation. However, we find that the fourth supply source can have an 

addi tional effect, especially regarding the maximum prices. Although the group of countries 

with four or more sources is more populous, the price spread is much lower in that group 

than in the group of countries with three sources. The relationship is even str onger if we 

consider only the sources with a sizeable share. 43  

The plots explain the above -mentioned outliers. Sweden and Lithuania import gas only 

from two countries (each). In these cases, we can assume that high prices are associated 

with the insufficien t competition between the importer companies from the same country. 

At the same time, the costs of the importers can have an effect too (the Lithuanian main 

source is an LNG source, while the cross -border tariff on the Danish -Swedish 

interconnector is well  above the average tariff based on our estimation) . 

Regarding the low -priced outliers, Austria meets, while Greece outperforms the number of 

supply sources criteria of ACER. Together with the relatively high company level HHIs, it 

                                                 

41  The R 2 is 0.54, the correlation is 0.733  

42  The l ogarithmic tren d indicates higher R 2 (0.46)  

43  The number of s upply sources with a sizeable share (>10%) does not exceed four in any country and equals 
to three in the majority of competitive markets. The R 2 is 0.66 in this setting  
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means that these countrie s purchase gas from a limited number of export companies, but 

they are independent from each other regarding their sources.  

Finally, we put this analysis in the context of the findings of the EU upstream market 

concentration analysis presented in Section 3.2 . For the sake of comparability, we 

calculated the extra -EU import concentration indicator (HHI -based) for the countries of the 

North -Western price zone and for the whole price zone as well. 44  

 

Figure 9: Extra -EU import concentration for North -Western countries and for the North -Western 
price zone in comparison with the EU level HHI (2016) 45  

Source: REKK analysis based on Eurostat and BP statistical review  

Figure 9 demonstrates how market integration can decrease the market concentration at 

upstream level, as the market concentration indicator  is lower at the level of the price zone 

than at country level. 46  The figure also suggests that even the high EU level mark et 

concentration value  gives a favourable account of the actual  market situation, since at the 

current level of integration, the extra -EU suppliers have presumably greater market power 

even on the most integrated and least expensive part of the EU market, than the EU level 

HHI suggests.  

As we stated in the methodology C hapter, we believe that barriers to trade contribute 

maintain ing the diverse supply and demand conditions , especially the market power of the 

upstream companies in the Member States  and thus can largely explain price differences .  

Therefore, we turn now to barriers to trade analysis.  In the following Sections we examine 

different trade barriers that constrain the effective utilisation of the existing infrastructure. 

Lack of interconnectors, cro ss-border tariffs and cases of physical and contractual 

congestion are identified, and their impacts assessed.  

                                                 

44  By excluding  intra -EU import at nation al level, the market concentration index  values are obviously higher than 
in the case when all import sources are taken into account. However, considering intra -EU imports would indicate 
lower market concentration at national level than at EU level, which could be misleading. The presentation of 
market concentration index  values this way serves illustrative purposes and comparison with the EU level 
concentration indicator.  

45  Denmark is excluded from the analysis since it  does not have a sizeable import. The  NWE (core) value is 
calculated based on the sum of extra -EU import volumes of the four presented countries.  

46  Although it is not necessarily true for every case  if countries have imports from the same sources.  
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3.4   Lack of interconnectors  

Table 5 summarises the terrestrial borders between the Member States  ( included  in Table  

5) where there are no interconnectors, or the transmission is factually or practically 

unidirectional, while the price differences indicate a potential need for trade in the other 

direction (at least in 2  quarters out of 8  in 2015 and 2016 ). We note that the 

interconnectors listed below are not definitely required (from a welfare point of view) 

and/or economically viable.  

Country with 
lower price 

(occasionally)  

Country with 
higher price 

(occasionally)  

Occ urrences of 
potential need 

for trade 47  

Average price 
difference  

(EUR/MWh) 48  

No interconnector  

France  Italy  8 / 0  1.37  

Poland  Lithuania  7 / 1  5.32  

Hungary  Slovenia  7 / 1  2.22  

Austria  Czech Republic  6 / 2  1.28  

Poland  Slovakia  4 / 4  1.70 / 1.67  

Unidirect ional interconnector (with need for the other direction)  

Greece  Bulgaria  8 1.84  

Poland  Czech Republic  3 1.87  

Romania  Hungary  2 0.84 49  

United Kingdom  Netherlands  2 0.27  

Table 5:  Missing interconnectors and directions between Memb er States  and respective price 
differences (2015 -2016) 50  

Source: REKK analysis based on ENTSOG data  

Based on our findings  above , the France - to - Italy, the Poland - to -Lithuania, the Hungary -

to -Slovenia and the Greece - to -Bulgaria connections would provide the m ost possibilities 

for trade. Further, the Poland - to -Lithuania pipeline would have the largest role in fostering 

price convergence.  

Nevertheless, the lack of connection explains some of the results regarding the borders of 

the price zones  defined  in 3.1.1 . First ly , the insufficient integration of the Czech and Polish 

markets (noticeable price differences and low correlation) can be justified with the missing 

Poland - to -Czech Republic and Poland -Slovakia (both directions) interconn ectors. Base d on 

that, Poland cannot be considered as a member of the Central European price zone. 

                                                 

47  The number of quarters when price differenc es indicate a need for trade from the first country to the second / 
from the second country to the first (the latter presented only in the óno interconnectorô part where both direction 
are missing). / The number of quarters when price is lower in the count ry in the second column (out of 8).  

48  Regarding only the periods when price is lower in the country indicated first. In the case of the Polish -Slovak 
border,  average differences are presented for both set s of periods.  

49  The pipeline exists, but the capacit y is negligible, and the transmission in this direction was not possible in 
2015 -2016 due to a lack of administrative permission. The Romania - to -Hungary direction could be utilised in 
2016 Q3 and Q4 (and also in 2017 Q1), when Romanian prices were lower. T aking the significant Romanian 
production into account, the real wholesale price can be lower, and therefore this direction could be utilised 
regularly and could foster price convergence. However, the published cross -border tariffs are well above the 
calcu lated price differences, and significantly higher than tariffs in other IPs.  

50  Price differences are not indicating a need for gas trade in any quarter in the case of France - to -Belgium, France -
to -Germany and Slovenia - to -Italy connections.  
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Second ly , the price difference between Greece and Bulgaria can be explained by the 

missing northern direction, since the existing pipeline ha s a transit role  (from Russia 

through Bulgaria to Greece). In these cases , no further analysis is required to identify 

barriers to trade.  

3.5   Current level and structure of cross - border tariffs  

Cross -border transportation costs are the most obvious reasons for across - the -border 

wholesale price differences, because they limit the price -equaliser effect of trade.  

A fundamental design component of the Third Package to foster the accomplishment of the 

EU internal gas market was the introduction of a regulated entry -exit access r egime for  

transmission assets and services. 51  The principal idea of an entry -exit regime is to expand 

the geographic scope of the gas market place by partially decoupling gas product trading 

from the transmission services underlying those transactions. By a llowing shippers to book 

and pay for entry and exit capacities separately, the system allows them to enter their gas 

to or withdraw it from a local virtual market place (or virtual hub) without having to 

contract for point - to -point transmission services wi th the transmission operator. Under this 

regime , TSOs manage the physical balancing of the market. Regulated, transparent and 

non -discriminatory entry and exit fees should recover the justified costs of the TSOs to 

invest, maintain and develop their system .52   

Since 2010, Member States  have gradually introduced the entry -exit regime at a 

predominantly member -state level. 53  NRAs defined entry and exit points, including cross -

border interconnection points (IPs) and occasionally interconnection points between 

system operators within Member States , and established entry and exit tariffs for them . 

While the methodology to set entry/exit  tariffs is relatively straightforward, the current  

practical application of the methodology can seriously distort cross -border gas  trading 

within the EU . 

The removal of pancaking in the electricity sector  

Essential infrastructure sectors like electricity and telecom also  once  encountered  the 

pancaking problem as a  barrier to  cross -border trade . 

Electricity sector liberalization and i ntegration started with unclear rules on how to price 

the transmission of  the  transited electricity flows that were expected to increase with 

market integration. The first national solutions for pricing electricity transit during the 

implementation of the first Directive of 1996 often consisted of border tariffs ï an import 

and an export fee (Merlin, 2002). However, these national policies created a situation 

whe re  the more national borders a cross -border trade transactions involv ed, the less 

attractive tha t transaction became due to the ópancakingô of border tariffs over the 

commodity  price of electricity . 

As a serious threat to cross -border trade development, the issue of  how to move away 

from border tariffs was high on the EU policy agenda from the first Florence Forum back in 

1998. In 2002 ETSO, the European Association of Transmission System Operators, first 

solved the question of pancaking by building a voluntary multilateral agreement among 

                                                 

51  The EU Third Pa ckage prescribes that tariffs for gas transmission networks must be set separately for every 
entry and exit point (EC 715/2009, art. 13(1))  

52  For a straightforward summary on the merits and challenges of the entry -exit tariff system in the European 
context  see Hunt (2008).  

53  For a recent review of entry -exit regimes as applied in the Member States  and a review of related potential 
trade barriers see KEMA (2013).  
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TSOs. The establishment of an Inter -TSO Compensation (ITC) mec hanism was meant to 

compensate TSOs for costs incurred by hosting cross -border flows of electricity on their 

networks. The ITC Fund together with  a Fund distribution scheme w as the major 

component of this agreement. From the beginning the logic of the mech anism was that 

transiting countries receive money from the Fund in proportion to the additional cost born 

by transited energy on their networks while net exporting and importing systems contribute 

to the Fund in proportion to  their exports and imports. (Gu staffson and Nilsson, 2009). A 

year later Regulation EC 1228/2003 outlawed distance - related charges and implemented 

a transmission pricing system where border tariffs were no  longer  permitted  to be applied 

by Member States . At the same time, existing long - term contracts ceased to have priority 

access rights to interconnection capacities. While the debate on how to structure the fairest 

rules for compensation from the ITC Fund continued for more than a decade after 2002, 

border tariffs were not there to hind er cross border trading in electricity. Today the only 

extra cost of exchanging energy across borders is the price of  the  interconnector transfer 

capacity. This price is non -zero only for congested capacities . 

The tale of tariff border removal in electrici ty provides at least the following lessons for the 

future of gas market regulation in the EU. Compensation for the cost of hosting transit 

flows can be made  in a non - transaction based manner, e.g., through the establishment of 

a specific fund. The removal of border tariffs should not prevent market based capacity 

allocation of cross border capacities. Finally, the removal of border tariffs does not stop 

the maintenance of and investment into cross -border capacities, given these activities are 

strictly regul ated and their development is largely based on network planning in the EU . 

In the natural gas sector, the problems raised by distortive cross -border tariffs are widely 

discussed. The replacement of cross -border tariffs by inter -TSO compensation mechanism 

was already considered in 2009 (KEMA 2009 ). In the prevailing EU regulation, the problem 

is addressed by both the market mergers envisioned by the gas target model and by certain 

provisions of the  TAR NC. We believe  that both have apparent shortcomings that  might 

justify the investigation of a more radical regulatory approach to cross -border transmission 

tariffs within the EU.  

3.5.1  Cross -border entry/exit  transmission tariffs as trade barriers  

Figure 10  below summarises comparable August  2017 cross -border entry and exit tariffs 

on the European gas transmission grid. The highest and the lowest 25% of the IP tariffs 

(for each IP sum of exit and entry tariffs at  the given point in the given direction) are 

indicated with green and orange boxe s, respectively. The tariff calculation methodology is 

explained in  Annex 2 . 
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Figure 10 : Transmission tariffs in the modelled countries  

Source: REKK calculation based on TSO and NRA data, latest informa tion available in August 2017
















































































































































































































































































































































































































































































































