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1. Introduction 

1. We have been asked by the Australian Department of Environment and Energy to conduct a review of 

international gas pipeline regulation and based on that review, problems that have been identified in 

Australian gas markets and our understanding of the Australian regime, develop a set of possible 

options for the reform of gas pipeline regulation in Australia. 

2. This report is structured into two volumes: 

▪ Volume 1 is our primary report which summarises the findings from our case studies, reviews of 

the Australian market and then presents our potential reform options; 

▪ Volume 2 (this document) contains detailed case studies of gas pipeline regulation in the EU, 

Great Britain, New Zealand, United States and Canada, as well a high-level comparative assent of 

the performance of the different gas markets. 

3. This report is a series of case studies: 

▪ The European Union, with selected practical examples from Germany and the Netherlands 

(Chapter 2); 

▪ Great Britain (Chapter 3); 

▪ New Zealand (Chapter4); 

▪ The United States (Chapter 5); and 

▪ Canada (Chapter 6) 

4. Following the case studies, we present a high level comparison of the performance of gas markets in 

the comparator countries (Chapter 7). 
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2. European Union and Practical Examples from 
Germany and The Netherlands  

2.1. Development of the Gas Industry in Europe  

5. The gas industry in Western Europe initially developed to deliver the gas found in the North Sea to 

final customers in Great Britain and Continental European markets.  Producers sold the gas under 

long term contracts, indexed to the price of competing fuels and sold by vertically-integrated national 

champions, often state-owned, who both supplied the gas to end users and owned the networks 

through which it was transported.  Due to the fragmented legal and regulatory arrangements, 

including de jure monopolies in many jurisdictions, the institutional arrangements for obtaining 

pipeline capacity were not homogenous and often not transparent.  Moreover, pipeline owners built 

networks to resolve transmission constraints and respond to price signals (if any) within their own 

systems rather than taking a holistic view of where capacity was needed for the continent as a whole.  

As a result, the European Commission has repeatedly argued that there was a systematic 

underinvestment in transmission capacity across European borders.  

6. The road to deregulation in European gas and electricity markets has been a long one, driven in part 

by the economic inefficiency of separate national frameworks and in part by the political need to 

harmonise and complete the single market in energy.  Heavily influenced by the path to deregulation 

already adopted in gas in Great Britain following the mid-1980s privatisation, efforts began in earnest 

in 1998 and 2004, with the launch of the first and second “packages”.  The first two packages sought 

to separate control of the networks and the gas they transported.  National Regulatory Authorities 

(NRAs) control the revenues earned by the pipeline owners, Transmission System Operators (TSOs), 

through periodic price controls, which aim to ensure that the network may recover its efficient costs.  

NRAs have simultaneously opened the supply of gas to end users to competition, in some cases 

completely removing price controls.  Vested interests in the ownership of networks and concerns 

about stranded costs, often for state-owned companies, limited the liberalisation effort to competition 

in the commodity and retail markets, rather than competition in the provision of transport capacity. 

7. Following the launch of the second package, the Commission, dissatisfied with the progress in 

delivering competition to end users, launched the Energy Sector Inquiry.  The Commission found that 

competition had been slow to develop for a number of reasons, including the network access regime.  

In particular, the Commission found that the following features of the network access regime under 

the second package had not allowed competition to develop:   

▪ Physical congestion on transit gas networks:  The existence of previous national or regional 

monopolists meant that networks had developed along national boundaries and were suited to 

delivering gas to the customers in each state.  The persistence of vertically-integrated companies 

meant that TSOs, which also had supply interests, did not efficiently respond to investment 

signals.  As a result, bottlenecks persisted throughout the EU wide gas system due to a lack of 

investment, preventing cross-border entry into the market. 

▪ Contractual congestion on transit gas networks:  The problem of physical congestion was 

compounded by contractual congestion.  The large, dominant incumbent companies owned the 

capacity at the entry points to the transmission networks and no liquid market existed for the 

capacity itself.  As a result, entrants could not freely ship gas, even where there was capacity 

unused but not available, which resulted in an inefficient use of the network.   

▪ Tariff model:  The method of setting transport tariffs varied across Europe.  A fragmented tariff 

system resulted in artificial contractual boundaries between neighbouring network zones.  The 

Commission singled out Germany for particular criticism:  At the time, it had 19 regional network 

operators with differing contractual forms, each of which levied separate tariffs operating on a 
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point-to-point basis.  The Commission believed that the “pancaking” of charges represented a 

barrier to trade. 

8. Following the Energy Sector Inquiry, the Commission launched the third gas package, aimed at 

resolving these alleged problems.  The third package resulted in significant reforms and increased 

regulatory interventions in the gas markets across Europe.  It provided for more stringent unbundling 

rules to ensure effective independence of the networks’ activities from the competitive segments of 

the business.  European authorities mandated entry-exit charging, which created interconnected 

systems largely within National borders, within which all gas was fungible.  The third package 

established a new agency (Agency for the Cooperation of Energy Regulators, ACER) to coordinate 

actions across individual NRAs.  ACER strengthened each NRA’s power and independence, and 

separately mandated the formation of a network of European Network of Transmission for gas and 

electricity.  

9. The third gas package also delegated the design of detailed guidelines for Capacity Allocation 

Mechanisms (CAM), Congestion Management Procedures (CMPs) and harmonised transmission 

tariff structures (TAR) to a mixture of pan-European and national institutions, with approval and 

confirmation through secondary legislation at the European level.1  There guidelines have recently 

been adopted at the European level and have been (or are being) implemented across Europe. 

2.2. Development of the Gas Industry in Germany and the 
Netherlands  

10. Before the third energy package, single Members States retained powers to shape the structure of their 

gas markets and the methods used to promoting competition.  This resulted in a patchwork of national 

approaches to gas transmission access rights and tariffs reflecting country-specific industry structures 

and institutional and regulatory arrangements.  Today, ten years after the third energy package was 

adopted, differences across countries persist despite the heavy-handed regulatory interventions at the 

European level to harmonise some of the key features of gas markets across countries.  

11. Against this background, Germany and the Netherlands stand out as interesting examples because of 

the inner differences in their industry structure and institutional arrangements before the European 

energy integration process started.  We therefore refer to the Netherlands and Germany to provide 

particular examples of the implementation of European rules.  Although geographically close, 

Germany and the Netherlands provide some of the most interesting lessons in Europe and span the 

breadth of European experience because: 

1. They are moderately sophisticated regimes with developed gas consumption.  As markets where 

the gas industry is important, they have adopted detailed regulatory methods seen less frequently, 

for example, in the Nordics or South East Europe. 

2. They contrast with one another in several important dimensions.   

a) German regulation is typically legalistic with detail on the design of regulatory methods 

written into primary and secondary legislation.  The Dutch experience has more in 

common with Great Britain and adopts a principles-based approach with greater discretion 

held by the regulator.   

                                                 
1  Specifically, the design was delegated to the Agency for the Cooperation of Energy Regulators (ACER) and National 

Regulatory Authorities (NRAs) in consultation with the national Transmission System Operators (TSOs).  We note that 

also other network codes for the gas sector have been adopted, including for gas balancing and interoperability and data 

exchange.  Given the scope of the paper these are not discussed further.  For an overview see: European Commission 

website, Link:  https://ec.europa.eu/energy/en/topics/markets-and-consumers/wholesale-market/gas-network-codes 
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b) The Netherlands is historically Continental Europe’s largest natural gas producer and 

Germany its largest consumer.   

c) The role of the state is very different:  the single transmission system in the Netherlands is 

state-owned whereas most of the sixteen German networks are at least partly privately-

owned. 

12. German regulation and its perceived flaws have been more influential in the development of the pan-

European legislation than Dutch regulation.  They both share similar features driven by the pan-

European framework that governs them.  We therefore concentrate primarily on the German example.  

We contrast lessons from the Netherlands where these provide an alternative insight to approaches 

taken in Germany or to those in Great Britain described in Chapter 3. 

2.2.1. The Netherlands was a frontrunner in implementing EU rules but 
retained state-control of the gas transmission sector  

13. The Netherlands, like most other European countries, was dominated by a large vertically-integrated 

gas company (Gasunie) which sold gas under long-term oil-indexed contracts, and also transported 

and supplied gas to end user customers.  The Gas Act 2000, which implemented the first gas directive 

resulted in a rapid liberalisation of the industry, and Dutch legislation was already compliant with the 

main requirements of the second and third energy packages when they came into force.2  However, 

unlike some other European countries, the Netherlands retained part state-ownership of the gas 

industry during this liberalisation, including today’s gas transmission system.  By 2005, Gasunie’s 

transmission activities (Gas Transport services, GTS) had been ownership unbundled from its trading 

and sales activities.  GTS was fully nationalised, and the regulator defined for the first-time access 

charges for gas transmission.  This process resulted in a contentious dispute between the regulator and 

GTS on the valuation of the opening RAB, which we further discuss in Section 2.5.2.   

14. Since then, GTS has been regulated by the Authority for Consumers and Markets (ACM) and 

predecessor organisations under an incentive-based regime.  GTS has planned investments following 

regulatory scrutiny at each price control review every 5 years.3  Similarly to the UK and in line with 

European rules, the Dutch gas industry relies on entry-exit transmission system whereby gas is traded 

at a central virtual point (the TTF), which has become the most liquid hub in Continental Europe (see 

Section 7.1.2).  The downstream market for gas supply has been fully competitive across all customer 

segments since 2004, albeit with possible ex-post enforcement on behalf of the ACM.4  

2.2.2. The German gas sector has been traditionally fragmented 

15. Before the European harmonisation process started taking place in the late 1990s, the German gas 

industry was highly fragmented with multiple layers of companies active both in the competitive and 

network segments of the value chain.  End user customers were served by more than 700 municipally 

or privately-owned local utilities, which often also owned local distribution networks and provided 

other public services (e.g., electricity, heat etc.).5  Local utilities purchased gas upstream through 

long-term contracts with regional suppliers, who in most instances were also responsible for operating 

the regional gas transmission networks.6  These regional suppliers/distribution companies procured 

                                                 
2  Herbert Smith Freehills (March 2014), The European Energy Handbook 2014, Sector Survey Eight Edition, p. 307-309. 

3  ACM (May 2017), Incentive regulation of the gas and electricity networks in the Netherlands. 

4  ACM website, accessed on 5 March 2019, Link: https://www.acm.nl/nl/onderwerpen/energie. 

5  Lohmann, Heiko (2006), The German path to natural gas liberalisation, Is it is a special case?, Oxford Institute for 

Energy Studies, p. 8. 

6  Lohmann, Heiko (2006), The German path to natural gas liberalisation, Is it is a special case?, Oxford Institute for 

Energy Studies, p. 8. 
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gas under long-term contracts with large energy companies that were responsible for importing and/or 

producing gas and operated the major high-pressure import and transit pipelines across the country.7   

16. Within this industry structure and until the late 90s, the German gas sector remained largely exempt 

from intrusive regulations and even competition law.  It relied largely on a model of self-regulation 

through a system of “association agreements” for network access between market operators with 

government oversight.8  Under pressure from European institutions following the energy packages 

and competition law enforcement procedures,9 Germany slowly moved away from self-regulation and 

implemented unbundling rules, a third-party access regime and a model of incentive-based regulation 

further discussed below.    

17. Notwithstanding the European efforts to harmonise and integrate European gas markets, the lack of a 

nationwide nationalisation programme in Germany never led to the creation of a single company 

owning and developing the gas transmission network.  Today the gas transportation system is 

operated by 16 transmission system operators which operate two market areas, and which are 

predominantly privately owned. 

2.3. Current Regulation and Market Environment 

18. This section provides a brief description of the German gas market and the regulatory framework for 

gas transmission.  

2.3.1. The current structure of the gas transmission sector in Germany 

19. Germany is the largest consumer of natural gas in continental Europe.10  Despite falling natural gas 

demand from 2006 until 2014, consumption is now growing and is back at the same level as in 2006.11  

In 2017, Germany only produced 7 per cent of its overall gas demand and has historically remained a 

net-importer.12  What is produced is low-calorific gas and is mainly consumed in the North-West 

where it is extracted.13  The remainder is imported, mainly from Russia, Norway and the Netherlands 

(~15 percent).14  Due to this reliance on imports, Germany has invested in the largest natural gas 

storage capacity in the EU (24.6 billion cubic metres in 2015), to smooth shocks and provide security 

of supply.15   

20. For geographical reasons, Germany is pivotal for gas transit connecting continental Europe with gas 

from Russia.16  As Figure 2.1 shows, since 2013 the NEL gas pipeline across Germany connects the 

Nord Stream pipeline from Russia with the Netherlands (via the MIDAL pipeline), Belgium (via the 

                                                 
7  Lohmann, Heiko (2006), The German path to natural gas liberalisation, Is it is a special case?, Oxford Institute for 

Energy Studies, p. 91. 

8  OECD (2004), Germany-Regulatory Reform in Electricity, Gas, and Pharmacies, p. 9. 

9  Since 1999, the energy industry was no longer exempt from general German competition law.  Source: Lohmann Heiko 

(2006), The German path to natural gas liberalisation, Is it is a special case?, Oxford Institute for Energy Studies, p. 4. 

10   BP (2018) Statistical Review of World Energy. 

11  In 2017 consumption was 90.2 billion cubic metres. Source: BP (2018) Statistical Review of World Energy. 

12  BP (2018) Statistical Review of World Energy. 

13  Entsog (2017), Gas Regional Investment Plan – North West GRIP Main Report p. 71.  

14  BNetZA (2017) Monitoring Report 2017, p. 285. Link: 

https://www.bundesnetzagentur.de/SharedDocs/Downloads/EN/Areas/ElectricityGas/CollectionCompanySpecificData/

Monitoring/MonitoringReport2017.pdf?__blob=publicationFile&v=2 

15  BNetZA, accessed on 5 March 2019, Link: https://www.bmwi.de/Redaktion/EN/Artikel/Energy/gas-instruments-used-

to-secure-gas-supply.html 

16  European Political Strategy Centre (October 2017), Nord Stream 2 - Divide et Impera Again? Avoiding a zero sum 

game, p. 2. Link: https://ec.europa.eu/epsc/sites/epsc/files/epsc_-_nord_stream_-_divide_et_impera_again.pdf 
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WEDAL pipeline), and Great Britain (via the BBL and IUK).17  Since 2011, the OPAL pipeline, the 

other onshore extension of the Nord Stream pipeline connects Russia with the Czech Republic 

through Germany.18  Germany also connects the YAMAL pipeline from Russia (via Poland and 

Belarus) with the JAGAL and STEGAL pipelines that carry gas further west in Europe and allows 

Russian gas to flow to France through the MEGAL pipeline from the Czech border.  Besides carrying 

Russian gas, Germany’s pipelines also connect northern and southern European gas markets through 

the TENP pipeline.19  

Figure 2.1: The Transmission Pipeline System in Germany 

Source: Entsog 

21. Overall, the German high-pressure transmission system comprises around 40,000 km of pipelines and 

is operated by 16 transmission system operators (TSOs).20  These are connected to an extensive 

downstream network of almost 500,000 km of low-pressure pipelines across the country operated by 

over 700 distribution companies.21  For technical reasons, the German gas network is divided into a 

network delivering low-calorific gas, from domestic production and the Netherlands, and high-

                                                 
17  Katja Yafimava (January 2017), The OPAL Exemption Decision: past, present, and future, The Oxford Institute for 

Energy Studies, p. 2. 

18  Katja Yafimava (January 2017), The OPAL Exemption Decision: past, present, and future, The Oxford Institute for 

Energy Studies, p. 2. 

19  European Political Strategy Centre (October 2017), Nord Stream 2 - Divide et Impera Again? Avoiding a zero sum 

game, p. 2. Link: https://ec.europa.eu/epsc/sites/epsc/files/epsc_-_nord_stream_-_divide_et_impera_again.pdf 

20  The Bundesnetzagentur and the Bundeskartellamt, Monitoringbericht 2018, p. 340. 

21  The Bundesnetzagentur and the Bundeskartellamt, Monitoringbericht 2018, p. 340. 



   European Union and Practical Examples from Germany and 
The Netherlands 

  
 

© NERA Economic Consulting  7 
 
 

calorific gas, from all other imports.  Falling domestic production and imports from the Netherlands is 

prompting an extensive conversion of the networks from low- to high-calorific gas.22 

22. Unbundling regulation in Germany was introduced following the European third energy package.  In 

2009 all three models of unbundling (ownership unbundling, independent system operators and 

independent transmission operator) were transposed into German law and TSOs could choose which 

model to adopt.23  Most TSOs opted for the independent transmission operator (ITO) model, and some 

for full ownership unbundling.24      

23. The downstream supply market is entirely liberalised, with around 983 companies serving end user 

customers at either the regional level only, or also across the country.25 

2.3.2. The German regulatory framework, objectives and rationale 

24. German regulation relies extensively on legislation to set not only the broad objectives of regulation 

but also the detail of how the gas network should be regulated. 

25. The Energy Act (“EnWG”) along with supplementary ordinances, including the incentive regulation 

ordinance (AREgV), the access to the gas network ordinance (“GasNZV”) and the gas network access 

charges ordinance (“GasNEV”) define the legal and regulatory framework of the German gas market.  

Under the Energy Act, the 16 gas transmission companies are regulated by the national regulator, the 

Bundesnetzagentur (BNetzA), which is a federal authority within the Federal Ministry of Economics 

and Energy.26  The BNetzA’s objective is to “establish fair and effective competition” in the 

downstream supply of gas and is therefore responsible to ensure “non-discriminatory third-party 

access to networks and policing the use-of-system charges” charged by market operators.27    

26. In 2005 the BNetZA was tasked under the Energy Act to oversee economic regulation of network 

companies in the form of cost-plus regulation, to prevent monopoly power in the access and pricing of 

network services.28  In 2007, following proposals by BNetzA and extensive consultation with the 

market operator and stakeholder, the incentive regulation ordinance (ARegV) was adopted by the 

Federal Government.  With the ARegV, Germany moved from a cost-plus model of regulation to an 

incentive-based regulatory framework, in line with those adopted by other regulators across the 

Europe, including Great Britain.   

27. The objective of incentive-based regulation with five-year long regulatory periods aimed to overcome 

the shortcomings of cost-plus regulation (namely gold-plating) and incentivised companies to 

minimise costs by retaining a share of the efficiency gains.29  As monopoly network operators may 

have a weak incentive to provide economically and cost-efficient investments, network companies’ 

                                                 
22  FNB Gas website, accessed on 5 March 2019, Link: https://www.fnb-gas.de/en/transmission-systems/market-area-

conv/market-area-conversion.html  

23  Herbert Smith Freehills (March 2014), The European Energy Handbook 2014, Sector Survey Eight Edition, p. 177. 

24  Latham & Watkins LLP (July 2017), The Energy Regulation and Market Review, Germany chapter, Edition 6, Link: 

https://thelawreviews.co.uk/chapter/1144319/germany 

25  Eurostat (September 2018), Statistics Explained, p. 4. 

26  The Bundesnetzagentur website, accessed on 5 March 2019, Link: 

https://www.bundesnetzagentur.de/EN/Areas/Energy/energy-node.html 

27  The Bundesnetzagentur website, accessed on 5 March 2019, Link: 

https://www.bundesnetzagentur.de/EN/Areas/Energy/energy-node.html 

28  The Bundesnetzagentur website, accessed on 5 March 2019, Link: 

https://www.bundesnetzagentur.de/EN/Areas/Energy/Companies/GeneralInformationOnEnergyRegulation/Responsibili

tyAndTaskDelimitation/responsibilityandtaskdelimitation_node.html 

29  The Bundesnetzagentur website, accessed on 5 March 2019, Link: 

https://www.bundesnetzagentur.de/EN/Areas/Energy/Companies/GeneralInformationOnEnergyRegulation/IncentiveRe

gulation/MainPrinciple/IncentiveReg_MainPrinciple-node.html 
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investment decisions have since been subject to considerable regulatory scrutiny, as further discussed 

below.  

2.3.3. From decentralised construction of pipelines to a centrally 
planned approach to investments  

28. Owning to the highly fragmented gas industry, traditionally decisions on the development of pipelines 

were highly decentralised in Germany, with no obligation nor formal mechanism for coordination at 

the federal level.  In 2011, the Energy Act was amended in response to the third energy package and 

introduced the EU-concept of “10-year Network Development Plans”:  A planning instrument for 

setting up and maintaining the gas transmission network to achieve a unified single gas market.  Since 

then, the BNetzA is responsible for coordinating and approving the Network Development Plan on a 

yearly basis, and network planning and investment decision have been centralised at the federal level.  

29. The Gas Network Development Plan, produced by the association of gas TSOs (FNB Gas), includes 

measures for the expansion of the network in line with demand and for ensuring secure supply, as 

well as safe and reliable network operation.  The first nationwide NDP was presented in April 2012 

and approved a year later in 2013.  BNetzA and FNB Gas are currently consulting over the 2018 NDP 

(2018-2028), which plans an expansion of the gas transmission network of 1,390 km and over €7 

billion in investment over the period.30 

30. From a regulatory perspective, as described in Section 2.5.1 below, new investments for expanding 

the network which take place during the regulatory period (after the photo year) are not reflected in 

the revenue cap but treated separately.  These investments are treated as pass-through costs (under 

Permanently Non-Influenceable Costs, PNIC) allowing the TSO to apply during the regulatory period 

for “investment measures” in order to obtain additional revenue to cover expansion costs.31   

31. Unlike Germany, historically, investments in the gas network in the Netherlands have been centrally 

planned and have involved substantial regulatory scrutiny.  In line with EU regulations, the 

transmission system operator, Gas Transport Services (GTS), prepares and presents to the regulator 

and the Ministry of Economic Affairs long-term network investment plans setting out the long-term 

requirements of the Dutch gas transport network.32  Alongside long-term planning, GTS is legally 

required to set out capacity expansion projects and budgets over shorter time periods.33  Investments 

in capacity expansion must be “justified” and approved by the Ministry of Economic Affairs.  34  To 

assess and demonstrate the need for capacity expansion, GTS relies on so-called “open season” 

procedures, which allow network users to signal their long-term capacity requirements in the Dutch 

gas transport network.35  If the total amount of requested (firm) capacity on a given network point is 

greater than the combined primary and secondary capacity available in the GTS network, then GTS 

will endeavour to expand capacity (subject to the Ministry’s approval). 

32. From a regulatory perspective, network expansions in the Dutch gas transmission system are treated 

separately from existing assets and, under the Gas Act, the regulator must assess whether the costs of 

capacity expansions are “justified”.36  However, unlike German operators, GTS is allowed to recover 

                                                 
30  FNB Gas, Press Release: Draft 2018-2028 Gas NDP: network development proposal confirmed by consultation 

participants, Link: https://www.fnb-gas.de/files/2018_03_29_press_release_draft_ndp_2018-2028_en.pdf 

31  ARegV, Artcile 23.  

32  Gas Act, Article 1and Article 7. 

33  GTS (20 November 2017), Netwerk Ontwikkelingsplan 2017, KCD Investment plan 2017, p. 11.  

34  Gas Act, Article 54a. 

35  GTS (16 December 2013), Open Season 2019, Link: https://www.gasunietransportservices.nl/nieuws/open-season-2019 

36  ACM (24 February 2017), Methodebesluit GTS 2017-2021, para. 263. 
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expected expansion costs over the regulatory period based on average expansion costs incurred in the 

3-year preceding the beginning of the period (i.e., not based on actual costs).37  

33. The different regulatory treatment of capacity expansion between The Netherlands and Germany 

(pass-through vs. reference cost) may be reflective of the historical evolution of these two markets, 

which has resulted in differences in the development status of the gas transmission networks in the 

two countries.  As described in Section 2.1, Germany’s transmission network has historically suffered 

from substantial bottlenecks between different TSO network areas, reflecting the previous regionally-

based organisation of the gas market.  To promote investments to remove bottlenecks a cost-plus 

regime on expansion costs may therefore be more effective.  

2.4. Defining Transport Capacity & Capacity Rights  

34. This section sets out the general framework and mechanisms used in Germany for defining gas 

transport capacity rights and access rules to transport capacity and networks and allocating capacity 

rights.  

2.4.1. Definition of services  

35. Germany introduced an entry-exit transmission system in 2007 to facilitate access to the networks and 

prevent the so-called “pancaking” of tariffs between different TSO areas to transport gas across or 

through the country.  Similarly to Great Britain, under an entry-exit system, demand for entry or exit 

capacity does not correspond directly to a demand for access to any pipeline or route, and forces gas 

to be sold through one virtual trading point.   

36. However, due to physical constraints on the German transmission network, the German entry-exit 

system comprises two separate market areas in which several TSO operate: GASPOOL in the North 

and NetConnect Germany (NCG) in the South.38  Each market area constitutes a separate entry-exit 

system with a single market operator in each who is responsible for balancing the system.  To ship 

capacity between market areas, separate entry-exit contracts must be obtained by the shipper for each 

area.39  These contracts are independent of the TSOs that operate in the zone.40  Furthermore, 

conversion from low- to high-calorific gas is chemically impossible but commercially possible by 

nominating an entry contract in one and an exit contract in the other.41  

37. In contrast to Great Britain, these transport capacity contracts can detail a number of different 

products with varying degrees of firmness, including:42  

a) Firm and freely allocable capacity (FZK):  firm capacity for any combination of entry or exit 

points;  

b) Conditionally firm and freely allocable capacity (bFZK):  only firm if certain pre-specified 

conditions are satisfied, e.g. with regard to temperature or flow conditions; 

                                                 
37  ACM (24 February 2017), Methodebesluit GTS 2017-2021, para. 263-266. 

38  FNB Gas website, accessed on 5 March 2019, Link: https://www.fnb-gas.de/en/transmission-systems/gas-

transmission/gas-transmission.html 

39  Gasunie website, accessed on 5 March 2019, Link: https://www.gasunie.de/en/services/shippers/netzzugang 

40  ACER (31 March 2014), Assessment of Policy Options Justification document for Framework Guidelines on rules 

regarding Harmonised Transmission Tariff structures, p. 91. 

41  A conversion fee applies to this transaction. Source: Gaspool website, Link: 

https://www.gaspool.de/en/services/balancing-group-manager/conversion/conversion-charge/ 

42  NERA analysis of PRISMA website and BNetzA (2013/2014), Study on capacity products in the German gas market 

stock taking and further development”.  Note: FZK stands for “feste, frei zuordenbare Kapazität“,  bFZK stands for 

“bedingt feste, frei zuordenbare Kapazität”; DZK stands for “feste, dynamisch zuordenbare Kapazität”; BZK stands for 

“feste, bedingt zuordenbare Kapazität”; uFZK stands for “Unterbrechbare, frei zuordenbare Kapazität”. 
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c) Firm, dynamically allocable capacity (DZK):  only firm if used in combination with certain 

network points, and access to the virtual trading point is on an interruptible basis; 

d) Firm capacity with restricted allocability (BZK):  similar to DZK, but does not allow interruptible 

access to the virtual trading point; and 

e) Interruptible, freely allocable capacity (uFZK):  interruptible capacity for any combination of 

entry or exit points. 

38. This wide range of products has historically been necessary to manage the artificially created entry 

and exit zones across multiple transmission networks which themselves face substantial constraints.  

Nonetheless, the current structure of contracts in Germany has come under pressure from pan-

European sources which seek to standardise the definition of capacity products into firm and 

interruptible capacity.43 

2.4.2. Rules for defining gas transportation charges in Germany 

39. Each TSO sets tariffs annually with an entry-exit zone reference point to recover allowed revenues set 

in for a five-year regulatory period in accordance with the Incentive Regulation Ordinance ARegV 

and the BnetZa decision (see Section 2.5.1 below).44  A modified Capacity Weighted Distance (CWD) 

reference price methodology is used to determine entry and exit charges:45 

“CWD assumes that the share of the allowed revenue to collect from each entry or exit point 

should be proportionate to its contribution to the cost of the system’s capacity and to the 

distance between it and all exit points or all entry points. The resulting tariff would be 

uniform per unit of capacity and distance.” 

40. These tariffs, in turn, are approved by BNetzA and then must satisfy a 10-week lead time before 

applicability.46  Commodity charges are not used. 

41. Unlike Great Britain which has a 50:50 recovery split between entry and exit points, Germany does 

not specify this split as it is implicit in the CWD.47  For example Gasunie Deutschland have an entry-

exit split of respectively 41.81 percent and 58.19 percent in 2018,48 whilst Ontras has a 4.01 percent 

and 95.99 percent split.49   

42. Following approval of EU regulation on harmonised transmission tariff structure in 2017, in February 

2019 BNetzA submitted to ACER a report proposing to change the German tariff determination 

methodology, including the entry-exit split.50  BNetzA suggested not to apply an ex-ante entry-exit 

split, but rather rely on an ex-post method based on contracted capacity.  Under this method applied 

                                                 
43 ACER (3 April 2019), Study on the conditionalities stipulated in contracts for standard capacity products for firm 

capacity sold by gas TSOs. 

44  FNB Gas website, accessed on 5 March 2019, Link: https://www.fnb-gas.de/en/transmission-systems/network-

access/network-access.html 

45  ENTSOG (September 2017), p.61. Implementation Document for the Network Code on Harmonised Transmission 

Tariff Structures for Gas, Second Edition, p. 61. 1 

46  European Commission (16 March 2017), Impact Assessment: Accompanying document Commission Regulation on 

establishing a Network Code on Harmonised Transmission Tariff Structures for Gas and a Network Code on Capacity 

Allocation Mechanisms in Gas Transmission Systems and repealing Commission Regulation (EU) No 984/2013, p. 79.  

47  GasNEV, Article 15(1), accessed on 5 March 2019. 

48  Gasunie website, Art. 30 (1)(b)(v), Link: https://www.gasunie.de/en/transparency/transparenz--verplichtungen/tariff 

49  Ontras website, Art. 30 (1)(b)(v), Link: 

https://www.ontras.com/fileadmin/Dokumente_Netztransparenz/Transparenzdaten/EN/2018-11-

30_Standardisierter_Abschnitt_ONTRAS_2019_engl.pdf 

50  ACER (15 February 2019), Agency Report – Analysis of the Consultation Document on the Gas Transmission Tariff 

Structure for Germany, p. 10. 
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tariffs would recover revenues from entry and exit points at, respectively, 32 percent and 68 percent 

for NCG and 38 percent and 62 percent for GASPOOL.51  These proposed splits give further credence 

to the fact that currently exit fee recovery is higher than entry fee.   

2.4.3. Gas transmission access rules and rights  

43. EU rules require that TSOs provide Third Party Access to their infrastructure, such that they are 

required to flow gas across their networks at published and access terms that do not discriminate 

between network users.  In Germany, non-discriminatory network access is set out in the Energy Act 

and through supplementary provisions in the GasNZV.  In line with EU regulation, some new 

infrastructure may be exempt from this rule subject to a set of criteria (see Section 3.3.3).  For 

instance, the OPAL pipeline is temporarily and partially exempted TPA regulations (only 50 percent 

of capacity is exempted until 2023), although its exemption and access rules have been subject to 

ongoing disputes.52  

2.4.4. Acquiring transport capacity through auctions 

44. Historically, entry and exit capacity was allocated on a first-come first-serve basis (which created 

barriers to entry) or proportionally to the capacity requested (with the obvious incentive problem that 

market participants tended to overbook).  As a result, the EU Network Code on Capacity Allocation 

Mechanisms in Gas Transmission Systems (NC CAM). Entry and exit capacity at interconnection 

points in the European Union to be allocated through an auction system.  The European Commission 

does not have the same jurisdiction over entry and exit points within each regulated market and 

therefore in principle the mechanisms used may differ for entry and exit capacity within a member 

state. 

45. The German market, driven by a desire to integrate its gas market, uses the same mechanism for 

auctioning capacity at all entry and exit points.  In practice, the German law (KARLA) mandated a 

design for the auction of gas capacity ahead of the requirements imposed by NC CAM at 

interconnection points, which largely follow the German model.53 

46. TSOs must auction firm entry and exit capacity for all interconnection points simultaneously.54  

Auctions are either ascending-clock auctions or a uniform price auction depending on the capacity 

product.55  Capacity must be allocated independently of all other auction processes except under 

certain conditions where competing capacity is allocated.56  Products are auctioned from the longest to 

shortest capacity duration and TSOs are compelled to offer yearly, quarterly, monthly, daily and 

within-day capacity products.57 

47. Additional constraints are placed on the amount of technical capacity that can be offered in each 

auction. In particular, the TSO must set aside at least 20 per cent of technical capacity as follows:58 

                                                 
51  ACER (15 February 2019), Agency Report – Analysis of the Consultation Document on the Gas Transmission Tariff 

Structure for Germany, p. 10. 

52  Katja Yafimava (January 2017), The OPAL Exemption Decision: past, present, and future, The Oxford Institute for 

Energy Studies, p.2.  European Commission (25 September 2017), Commission Opinion of 25.9.2017 pursuant to 

Article 3 (1) of Regulation No 715/2009 - Germany - Certification of OPAL Gastransport GmbH & Co. 

53  Definition: BK7-15-001 (KARLA Gas 1.1). 

54  Gas Network Access Ordinance - GasNZV, Article 13(1). 

55  NC CAM, Articles 11-15. 

56  NC CAM, Article 8(3). 

57  NC CAM, Article 9(1). 

58  NC CAM, Article 8(7). 
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▪ At least 10 per cent of technical capacity can be offered no earlier than the annual yearly auction 

during the fifth gas year preceding the start of the relevant gas year; and 

▪ At least 10 per cent of technical capacity may be offered no earlier than the annual quarterly 

auction preceding the start of the relevant gas year. This also applies to new technical capacity. 

48. In addition, at least 10% of new technical capacity must be auctioned in the annual quarterly capacity 

auction of the preceding gas year.59  

49. TSOs are also compelled to provide interruptible capacity at cross-border interconnection points 

where firm capacity sold out day-ahead.60  Interruptible capacity products, other than daily products, 

can be offered using the same standard as firm capacity.61  Within-day interruptible capacity is 

allocated through an over-nomination procedure.62 Due to the array of capacities available in 

Germany, owners of existing interruptible capacity can convert it into firm capacity (or capacity with 

a lower interruptible share e.g. uFZK to FZK or uFZK to DZK) through an auction process.63 

50. The process by which additional firm capacity is made available at interconnector points is also 

governed by NC CAM.64  This process is similar to that applied to interconnectors, entry and exit 

points in Great Britain and is discussed in Section 3.3.4.1. 

2.4.5. Secondary capacity and congestion management rules 

51. Germany introduced congestion management rules ahead of the 2015 European Commission decision 

on a Congestion Management Procedure Network Code (CMP) to prevent capacity hoarding of spare 

capacity on its gas transmission pipelines.  In practice, the design of the CMP mechanisms in 

Germany informed the development of the pan-European guidelines.  As Figure 2.2 shows, under the 

European CMP rules, four procedures may be applied to an interconnector deemed to be congested.  

As of 2017, Germany implemented all listed procedures across its entry/exit points on the gas 

transmission system, except for the Oversell and Buy Back (OS+BB) mechanism.65  

52. In addition, shippers may resell entry and exit capacities in the secondary market to third parties.  

Under the GasNZV, this transfer must take place using the platform through which the primary 

capacities were allocated (i.e., PRISMA) and the fees should not significantly exceed the original 

charges paid by the TSO for the primary capacity.66   

                                                 
59  NC CAM, Article 8(8). 

60  NC CAM, Article 21(1). 

61  NC CAM, Article 21(3). 

62  NC CAM, Article 21(5). 

63  GasNZV, Article 13(3). 

64  See: NC CAM, Chapter V.  BNetzA, Incremental capacity – market-based process for creating additional gas transport 

capacity, accessed on 25 June 2019, Link: 

https://www.bundesnetzagentur.de/EN/Areas/Energy/Companies/GridDevelopment/Gas/IncrementalCapacities/Increme

ntalCap_node.html 

65  ENTSOG (2017), Congestion Management Procedures Guidelines Implementation and Effect Monitoring Report, p. 9. 

66  GasNZV, Article 12(2). 
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Figure 2.2: European Congestion Management Procedures at Interconnection Points 

 

Source: NERA analysis, CMP NC 

2.4.6. Connection Arrangements 

53. Article 7 of the network access ordinance (GasNZV) requires network operators to enter into 

“network coupling contracts” with operators of networks with which they are connected via a network 

node. The ordinance stipulates that these contracts must be drafted to guarantee commercial 

confidentiality and must enable the import or export of gas without the need for renewed capacity 

requests. Furthermore, the ordinance stipulates that contracts must include rules on: 

“information duties for the management of gas flows;  

technical criteria including pressure, gas quality and capacity; 

the exchange of data between the network operators; 

the measurement and provision of metering data; 

the nomination or alternative procedures; and 

the conditions for cessation or reduction of gas supply or gas takeover.”67  

54. In case of contract disputes, a concerned party can file a lawsuit before an ordinary court and claim 

that the conditions imposed do not comply with the ordinance (or with German competition law). 

Also, concerned parties may refer disputes over contract conditions to the BNetzA, which can 

investigate the matter and take decisions. 

2.5. Price Determination Process for Transport Capacity  

55. This section sets out the key principles and framework for setting prices for transport capacity in 

Germany under the current regulatory regime.  The section complements the German-specific 

experience with an overview of the approaches used across Europe to value the initial RAB of gas 

                                                 
67  Translated from Gas Network Access Ordinance (3 September 2010), Federal Law Gazette I p. 1261, which was last 

amended by Article 1 of the Ordinance (13 June 2019), Federal Law Gazette I, p. 786. 

▪ TSO offers more than its technical 
capacity, and buys back capacity
as needed

▪ Effective since 1 October 2013

Oversubscription 
and buy back  

(OS + BB)

▪ Capacity not nominated on the day-
ahead stage will be offered to other 
shippers

▪ Effective since 1 July 2016

Firm day-ahead 
use-it-or-lose-it 
(FDA UIOLI)

Mechanism to 
surrender and 

reallocate 
capacity 

▪ TSOs are required to partially or 
fully withdraw underutilised long-
term capacity

▪ Effective since 1 October 2013

Long-term use-it -
or-lose-it 

(LT UIOLI)

▪ Shippers can surrender capacity to 
the TSO, who may reallocate it to 
other shippers. 

▪ Effective since 1 October 2013
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transmission companies.  The objective of this section it to provide the reader with an understanding 

of the rationale for the chosen regulatory approach, rather than provide a description of the detailed 

mechanics of the framework. 

2.5.1. The transition from a cost-plus approach to incentive-based 
regulation  

56. Following the regulatory responsibility assigned to the BNetzA in 2005, Germany introduced a cost-

plus regulatory framework for gas transmission services with the purpose of limiting monopoly power 

in the access pricing to network services.  Under this regime the regulator, allowed revenues are set 

annually in order to recover the costs of the regulated networks plus a reasonable return.68  By 

auditing costs annually, cost-plus regulation was effective in minimising the risk of monopoly rent, 

but since operators were effectively allowed to recover their costs there was little incentive to 

minimise costs.   

57. To overcome this limitation, in 2009 BNetzA abandoned this approach and introduced incentive-

based regulation in an attempt to promote efficiency by decoupling revenues and costs and 

introducing periodic price reviews.69  Similar to the regulatory evolution in Great Britain, the 

underlying principle for applying incentive regulation to monopolistic networks is to “simulate 

competition in the market” and incentivise network companies to manage their operations more cost 

efficiently than other companies in the sector.70   

58. Today’s incentive-based regulatory regime in Germany is based on a revenue cap formula which 

determines the total amount of revenue that each TSO is allowed to recover in each year of the 5-year 

price control period.  As Figure 2.3 shows, allowed revenues are determined by BnetZA ex-ante (on 

the basis of “efficient costs in a given base year ahead of the price control) and rolled forward 

throughout the price control with inflation and reflecting expected forward-looking efficiency 

improvements, therefore providing strong incentives to minimise costs.  

                                                 
68  For a schematic overview of the cost-plus regime, see for instance: RWE (December 2008), Fact Book Incentive 

Regulation for German Energy Networks, p. 7-9., Link: 

https://www.rwe.com/web/cms/mediablob/en/1031696/data/213098/3/rwe/investor-relations/events/archive-

2008/Charts.pdf 

69  Incentive regulation was planned to commence in January 2008 but this was postponed to January 2009.   The system 

of incentive regulation is set out in the Energy Act (EnWG) of 2005 and the Incentive Regulation Ordinance (ARegV) 

of 2007.  

70  Bundesnetzagentur webiste, accessed on 5 March 2019, Link: 

https://www.bundesnetzagentur.de/EN/Areas/Energy/Companies/GeneralInformationOnEnergyRegulation/IncentiveRe

gulation/MainPrinciple/IncentiveReg_MainPrinciple-node.html 
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Figure 2.3: From Costs to Revenue Allowance in Three Stages 

 
Source: NERA-analysis 

2.5.1.1. Determination of allowed costs  

59. The BNetzA defines allowed revenues on the basis of allowed costs submitted by companies relating 

to a particular base year, is three years ahead of the first year of the regulatory period.71 For gas TSOs, 

the base year of the second regulatory period (2013-2017) was 2010 and the base year for the third 

regulatory period (2018-2021) is 2015.72  These costs are calculated based on a standard “building 

block” approach set out in the GasNEV and common in UK and EU utility regulation.  Such costs 

include: “expense-equivalent” costs, which reflect actual operating expenditure and the cost of debt, a 

return on equity applied to the equity share of the RAB, a depreciation allowance computed using a 

straight-line approach,73 trade tax elements and other cost-reducing revenues.74  

60. Operating or capital expenditure relating to special circumstances in the base year are subject to 

specific scrutiny by BnetZA and may be curtailed.  This aims at eliminating possible strategic 

behaviour to concentrate expenses and investments in the base year. The outcome of this review 

process is the total allowed cost.  

                                                 
71  ARegV, Article 6(1). 

72  The current draft amendment to the ARegV proposes to shorten the regulatory period from 5 to 4 years. 

73  A distinction is made between “old” assets (brought into operation before 1 January 2006) and “new” assets (brought 

into operation from 1 January 2006). Allowed depreciation is a straight-line depreciation calculated on the respective 

historic or current asset values for old and new fixed assets. 

74  Trade tax is calculated on the basis of imputed return on equity and the relevant trade tax rate.  “Cost-reducing 

revenues” include, to the degree that they are to be attributed to network operation, network connection costs, funds 

received from customers to pay for network connections and dividend incomes. 
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2.5.1.2. Determination of allowed revenues 

61. The revenue cap is determined on the basis of the total allowed costs but subject to some adjustments.  

Before the start of the price control, the BNetzA carries out a total expenditure (totex) benchmarking 

exercise and determines the “efficiency” of network operators.  

62. The allowed revenues in the first year of the price control are then determined using a regulatory 

formula, which takes into account the catch-up efficiency factor, inflation and a general industry-wide 

productivity factor. As shown in Figure 2.3 above, German regulation splits the revenue allowance 

into different “cost parts” reflecting a different regulatory treatment of various cost buckets: 

a) Permanently Non-Influenceable Costs (PNIC): These are pass-through costs, such as the costs of 

investment measures for expansion investments, concession fees, or operational taxes and 

others.75 These may also comprise costs arising from approved investment measures for 

expanding or restructuring the network during the regulatory period.  These costs are determined 

to be unrelated to efficiency and so allowed revenue can totally recover these costs in each year of 

the regulatory period.  

b) Temporarily Non-Influenceable Costs (TNIC): These costs are all those costs that are not PNIC 

and that are deemed “efficient”, as determined through the efficiency benchmarking performed by 

BNetzA. The TNIC are subject to a “CPI-X” type formula and are updated for inflation and a 

general productivity factor for the industry.  

c) Influenceable Costs (IC): These costs are all those that are not PNIC and that are deemed 

inefficient, as determined in the benchmarking process.  These costs are also updated during the 

period for inflation and general productivity, but this catch-up “inefficiency” is set to be 

eliminated over the regulatory period via a “distribution factor”.  

2.5.1.3. Updating the regulatory cap during the price control  

63. During the regulatory period revenues are updated annually with respect to specific regulatory 

parameters, but the key feature of the incentive-based model is the periodic resetting of revenues in 

light of efficiency gains accrued over the price control period.  This is to ensure alignment over time 

between the costs incurred by the monopolist and the prices charged to customers which, unlike in 

competitive markets, is not achieved naturally in a regulated monopolistic sector.  

2.5.2. Calculation of the initial Regulatory Asset Base in Germany and 
more widely across Europe 

64. As Table 2.1 shows, regulators across Europe have used various approaches when setting the initial 

value of the Regulatory Asset Base (RAB).  Only UK regulators have made use of market values 

when setting the initial asset base.  Regulators in other countries have set asset values mainly based on 

historical cost or replacement cost methods. 

                                                 
75  The ARegV defines KAdnb (“PNIC”) in terms of specific cost items. Other important cost items treated as pass-through 

costs are pension related costs, biogas costs and business taxes. 
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Table 2.1: Regulatory Precedent in Setting the Initial Asset Base 

Country HCA 

HCA indexed 
by % change in 
RPI/CPI/GDPPI 

HCA 
indexed by 
change in 
asset price 

Base Year 
HCA, 
indexed by 
change in 
asset 
prices 

Depreciated 
Replaceme
nt Cost 

Acquisiti
on Cost 
(Market 
Value) 

Other 
(Regulatory 
Decision) 

Austria GT, GD, 
ET, ED 

      

Belgium     GT, GD, 
ET 

  

Denmark GT, ET       

France  GD   GT   

Germany GT, 
GD ,ET 

 GT, GD, 
ET 

    

Netherlands  GT      

Ireland  GT      

Spain  GT,GD     GT, GD, ET 

United 
Kingdom 

     GT, GD, 
ET, 
Water1 

 

Source:  NERA analysis based on regulatory decisions. 

Notes: 1 Market value at time of privatization.  

Definitions: HCA: Historical Cost Accounting, RPI: Retail Price Index, CPI: Consumer Price Index, GDPPI: 

Gross Domestic Product Price Index, Replacement cost: the cost of replacing the asset with an asset that 

provides the same capacity and service, also termed MEA (Modern Equivalent Asset) value, Acquisition Cost 

(Market value): the price paid for the assets by shareholders, GT: Gas Transmission, GD : Gas Distribution, 

ET: Electricity Transmission, ED: Electricity Distribution.  

65. In Germany, the initial RAB was set in the transition from the cost-plus regime to the incentive-based 

regulation system.  The value of assets used to define depreciation and the return on equity comprises 

fixed assets76 and current assets, including owned assets as well as leased assets.77 In determining the 

iRAB, the regulatory regime distinguishes between “old” fixed assets (capitalised up to 31 December 

2005) and “new” fixed assets (capitalised from 1 January 2006).  

66. For “old” fixed assets, the debt component is valued at depreciated historic cost and the equity 

component (up to a maximum of 40%) is revalued at current cost (depreciated replacement cost) using 

asset-specific price indices. “New” fixed assets and current assets are valued at depreciated historic 

cost.   

67. As mentioned in Section 2.2.1 above, the definition of the opening RAB following the unbundling of 

the vertically integrated company (Gasunie) in the Netherlands has been subject to a long and 

contentious debate between the regulator and GTS.  In 2005, the initial RAB was valued at €4.6 

billion using historical costs of Gasunie’s transmission assets on the basis consumer price inflation 

and estimated asset lives.78  The regulator’s decision was later annulled following an appeal by GTS.  

                                                 
76  No specific regulatory rules exist regarding the recognition of maintenance/replacement cost as capex.   This is at the 

discretion of the local financial authorities that, in some regions, consider such cost as capex if they result in an increase 

of the transport capacity. 

77  Leased fixed and current assets are determined as if owned, irrespective of the actual cost of the lease. A cost ceiling 

applies in the case of leased networks. The costs arising from using such assets (the lease) must not exceed the costs 

that the operator would incur if the operator owned the assets. 

78  Nederlandse Mededingingsautoriteit (11 October 2011), Methodebesluit Transport GTS - Periode 2006 t/m 2009, p. 42. 



   European Union and Practical Examples from Germany and 
The Netherlands 

  
 

© NERA Economic Consulting  18 
 
 

In 2008, the Ministry of Economic Affairs recommended setting the RAB using a different historical 

cost approach (by using different measures of inflation, depreciation and capitalisation rules) valuing 

the RAB at €6.4 billion.79  Again, the regulator’s decision was annulled with a court ruling on grounds 

that the regulators’ decision breached the principle of independence from government.  Six years after 

the first decision was taken, the regulator reinstated the 2005 approach to valuing GTS’s RAB (based 

on the revaluated historical cost approach) following a sentence by Dutch Court of Appeal and further 

evidence submitted by the regulators and the company’s experts.80    

2.5.3. Regulating network utilities using cost benchmarking tends to be 
subjective and prone to costly disputes 

68. The purpose of benchmarking under incentive regulation is to decouple allowed revenues from the 

underlying costs of a network utility by determining revenues on the basis of the cost of an “efficient” 

network.  The level of “efficient” cost, and the resulting efficiency catch-up target, is generally 

determined through a comparative assessment of costs across regulated network companies.  Ideally, 

to perform such an assessment firms should be comparable, the regulator should have access to 

consistent and transparent information about companies’ costs and cost drivers and rely on 

statistical/econometric methods that control for any differences between companies and control for 

factors that are beyond companies’ controls.   

69. In practice, however, these conditions are rarely met.  Regulators across Europe rely on data from a 

small set of heterogenous companies and benchmarking models often consider a limited number of 

cost drivers, providing the model with only a very limited ability to disentangle genuine (in)efficiency 

from other factors that influence costs for other reasons. The practical limitations of cost 

benchmarking limit the ability of regulators across Europe to do an accurate assessment of 

companies’ efficiency and forces regulators to make numerous subjective choices which have often 

resulted in costly disputes between the regulator and regulated companies.  

70. In the Netherlands, for instance, the regulator’s cost benchmarking came under heavy scrutiny 

following an appeal by the electricity transmission system operator.  With two decisions between 

2015 and 2016, the Dutch appeal tribunal rejected the use of a single benchmarking model and 

ordered the inclusion of a margin of error when setting the efficiency target due to the heterogeneity 

in modelling results.   

71. Following these court decisions, in 2017 ACM determined a static efficiency target for GTS of 4.95 

percent on the basis of two international cost benchmarking studies.81  However, given the uncertainty 

around the results, ACM made two adjustments to the benchmarking results.  First, ACM applied a 5-

percentage point error margin to the resulting efficiency scores.  Secondly, it did not apply the 

efficiency parameter to estimates revenues at the beginning of the regulatory period but applied the 

target to the expected end of period revenues (2021).82  This means that gas transport tariffs should 

gradually evolve towards the efficient levels of costs during the 2017-21 regulatory period.83   

72. Notwithstanding these adjustments, the international cost benchmarks used by ACM remain 

controversial.  For example, the pan-European cost benchmarking study on which ACM relies is 

based on the method of Data Envelope Analysis (DEA), a non-parametric optimization method of 

                                                 
79  Nederlandse Mededingingsautoriteit (11 October 2011), Methodebesluit Transport GTS - Periode 2006 t/m 2009, p. 43. 

80  Nederlandse Mededingingsautoriteit (11 October 2011), Methodebesluit Transport GTS - Periode 2006 t/m 2009, p. 48. 

81  One study was performed by Frontier Economics, in which GTS is compared with German TSOs.  Another study, 

performed by Sumicsid, in which GTS was compared with 21 other TSOs (known as the E2gas study or pan-European 

benchmarking study).  Source: ACM (May 2017), Incentive regulation of the gas and electricity networks in the 

Netherlands, p. 11. 

82  ACM (May 2017), Incentive regulation of the gas and electricity networks in the Netherlands, p. 11. 

83  ACM (May 2017), Incentive regulation of the gas and electricity networks in the Netherlands, p. 11. 
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costs (outputs) and drivers (inputs).  These models use as main input “standardised” total expenditure, 

i.e., operating expenditure plus annuitised capital expenditure.  This real annuity approach (converting 

historic capex into a real annuity) however does not reflect the revenue building blocks of TSOs 

which use a RAB that declines over time.  As a result, older investments are overrepresented in costs 

relative to their share of RAB, therefore distorting the modelling results.  Also, due to the relatively 

small sample size, consisting of 21 heterogenous gas TSOs in Europe, the DEA model places many of 

the TSOs on the frontier because they are not comparable.  By controlling only for a limited number 

of company-specific factors, the model mistakes (in)efficiency with other (omitted) factors that drive 

costs.  

73. Unlike the Dutch, the German regulator relies on a comparative assessment of German TSOs only 

using DEA.  Focusing on German TSOs only reduces the risk of not controlling for factors affecting 

TSOs in other countries.  However, the cost benchmarking suffers from the same limitations as the 

pan-European study because it relies on a very small sample and the concept of standardised totex.   
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3. Great Britain  

3.1. Development of the Gas Industry  

75. The gas industry in Great Britain emerged during the 19th century, when various suppliers of coal (or 

“town”) gas began operating in towns and cities throughout the country.  These vertically-integrated 

suppliers were owned by private enterprises and by municipalities and competition between them was 

permitted, with some areas served by multiple suppliers.  Over time, competition from electricity 

prompted consolidation in the industry through mergers and by 1949 there were 14 holding 

companies that controlled 260 of the 1,064 gas undertakings.84   

76. The UK government nationalised the gas industry through the Gas Act 1948 and organised the 

industry into twelve Area Gas Boards.  The boundaries between these Area Gas Boards changed 

frequently between 1950 and 1960.85  Until the early 1970s, the twelve Area Boards remained largely 

autonomous with respect to the regional manufacture and supply of gas but were overseen by a 

centralised body, the Gas Council.86   

77. The first landing of natural gas from the North Sea in 1967 prompted a ten-year programme to convert 

all households from town gas to natural gas.  The abundance of gas also led to the construction of a 

high pressure National Transmission System (NTS) to take North Sea gas from the British coast to 

off-take points for regional distribution (see Figure 3.1).87  As a result of these new circumstances, 

under the 1972 Gas Act the British gas industry was centralised: the Gas Council was renamed the 

British Gas Corporation (BGC) and took over the operations of the 12 separate Area Boards.   

78. The nationalised BGC became a vertically-integrated provider which operated a de facto national 

monopoly in the supply and transportation of gas and a monopsony in respect of purchases of 

upstream gas.88  From an economic perspective, the rationale for this approach was the classic 

argument that transmission and distribution networks constituted natural monopolies, and therefore 

having more than one operator would lead to cost inefficiencies.89  To protect consumers from the 

effects of market power by the vertically integrated company, the government considered that public 

ownership was the most desirable approach to the industry.90  

3.1.1. From state ownership to the privatisation of British Gas  

79. The advent of a Conservative government in 1979, led by Margaret Thatcher, fundamentally changed 

Britain’s industrial policy and the UK gas industry was no exception.  In a quest to eliminate 

inefficiencies linked to public ownership and in a vigorous pursuit of market-oriented policies, the UK 

government privatised BGC under the Gas Act 1986 and its entire business transferred to a new 

company, British Gas plc.  Unlike the Government’s neo-liberal aspirations to vertically separate the 

                                                 
84  National Grid website, History of gas transmission in Britain,Accessed 4 March 2019, Link: 

https://www.nationalgrid.com/group/about-us/our-history/history-gas-transmission-britain 

85  National Grid website, History of gas transmission in Britain,Accessed 4 March 2019, Link: 

https://www.nationalgrid.com/group/about-us/our-history/history-gas-transmission-britain 

86  John Vickers and George K.Yarrow (1988), Privatization: An Economic Analysis, Cambridge, MA: MIT Press, p. 247. 

Patrick Heather, August 2010, The Evolution and Functioning of the Traded Gas Market in Britain, p. 2. 

87  Dieter Helm, Energy, the State, and the Market: British Energy Policy Since 1979 (2003), Oxford University Press, p. 

14. 

88  John Vickers and George K.Yarrow (1988), Privatization: An Economic Analysis, Cambridge, MA: MIT Press, p. 248. 

Patrick Heather, August 2010, The Evolution and Functioning of the Traded Gas Market in Britain, p. 2. 

89   Liz Bossley (October 1999), Trading Natural Gas in the UK, p. 4. 

90  John Vickers and George K.Yarrow (1988), Privatization: An Economic Analysis, Cambridge, MA: MIT Press, p. 255. 
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business and create regional distribution companies, British Gas was privatised as a vertically 

integrated entity operating in the gas supply, storage, transport and distribution sectors.91   

Figure 3.1: Great Britain’s NTS in 2017. 

Source: Entsog (December 2018), ENTSOG/GIE System Development Map 2017-2018. 

80. The government’s decision not to privatise through regionalisation92, but to create a de facto 

monopoly appears to be based on three factors:93 

1. Legislation to restructure the industry would have slowed down the privatisation process and 

made it difficult to attain short term fiscal targets. 

2. Management of BGC were hostile to restructuring and could have presented delays in 

achieving privatisation. 

                                                 
91  See reference on the privatisation debate aspirations: Dieter Helm, Energy, the State, and the Market: British Energy 

Policy Since 1979 (2003), Oxford University Press; Jeff D. Makholm (2012), The Political Economy of Pipelines: A 

Century of Comparative Institutional Development, The University of Chicago Press Books. 

92  Regionalisation was the policy to create regional gas companies and a separate entity to manage the NTS.  Source: 

Elizabeth Hammond and Dieter Helm and David Thompson (November 1985), British Gas: Options for Privatisation, 

Fiscal Studies Vol. 6, No. 4. 

93  John Vickers and George K.Yarrow (1988), Privatization: An Economic Analysis, Cambridge, MA: MIT Press, p.270. 
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3. The revision of gas contracts under a restructuring of the industry might have led to short term 

higher prices for consumers and electoral consequences for government (despite potentially 

long term lower prices).    

81. To protect customers against the risk of British Gas abusing its monopoly position, the Gas Act 1986 

established an independent regulator, Ofgas, and organised the gas industry under a light-handed 

regulatory framework.94  A price cap regime was applied to the so-called “tariff sector” which 

comprised of mostly domestic customers but also smaller commercial and industrial customers 

(together these accounted for approximately 70 per cent of revenues with the non-tariff sector 

consisting mostly of power stations).95  The remaining 30 per cent of the market was not regulated and 

left to negotiated contracting between British Gas and customers, although subject to published 

maximum prices and limitations over future price increases beyond inflation.96  At the time of 

privatisation, the Government’s intention was to first develop competition in the market for large gas 

customers and later extend that to the domestic market.  

82. Economic assessments of structure of the gas sector as privatised in 1986 have subsequently argued 

that it was a missed opportunity to create a more competitive and efficient industry structure.97  The 

light-handed regulatory approach did little to promote effective competition and prevent British Gas 

from exploiting its monopoly position.98  Four areas of policy failure are evident from the 

privatisation of British Gas:99 

1. BGC was not restructured prior to privatisation. 

2. The tariff structure for customers preserved BGC’s pricing: this was closer to average cost than 

marginal cost. 

3. Competition was not encouraged. 

4. Ofgas had limited regulatory powers.  

83. As a result, in the period since, the vertically integrated entity has been broken-up through a 

combination of regulatory interventions and voluntary restructuring.   

3.1.2. The break-up of British Gas and the emergence of a liberalised 
gas market  

84. Between 1988 and 1994, regulatory authorities (namely Ofgas, the Office of Fair Trading and the 

Monopolies and Mergers Commission) and the Government enacted a series of measures to promote 

competition.100  These included programmes that forced British Gas to make gas available to new 

entrants based on the weighted average cost of its gas (WACOG) under the long term contracts it held 

                                                 
94  John Vickers and George K.Yarrow (1988), Privatization: An Economic Analysis, Cambridge, MA: MIT Press, p. 262. 

95  Gas Act 1986 (as enacted), Section 14. Link: https://www.legislation.gov.uk/ukpga/1986/44/enacted. Dieter Helm, 

Revised 2003, Energy, the State, and the Market: British Energy Policy Since 1979, Oxford University Press, p.121. 

96  Dieter Helm (2003), Energy, the State, and the Market: British Energy Policy Since 1979, Oxford University Press, 

p.121. 

97  John Vickers and George K.Yarrow (1988), Privatization: An Economic Analysis, Cambridge, MA: MIT Press, p. 268. 

Dieter Helm and Tim Jenkinson (1997): The Assessment: Introducing Competition into Regulated Industries, Oxford 

Review of Economic Policy, Vol. 13, No. 1, p. 12. 

98  John Vickers and George K.Yarrow (1988), Privatization: An Economic Analysis, Cambridge, MA: MIT Press, p. 262 

and p.268. 

99  John Vickers and George K.Yarrow (1988), Privatization: An Economic Analysis, Cambridge, MA: MIT Press, p.268. 

100  These main measures were: The first Monopolies and Mergers Commission (MMC) investigation of British Gas (1988), 

the Office of Fair Trading (OFT) investigation and subsequent undertakings to assist competition (1991), and the 

second MMC investigation and the recommended partial break-up of British Gas (1993). Source: Patrick Heather, 

August 2010, The Evolution and Functioning of the Traded Gas Market in Britain, p. 3. 
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with upstream providers on the UK Continental Shelf.  Through these programmes, the government 

aimed to expand the contestable segment of the market and limit British Gas’s market share.101   

85. The Gas Act 1995 set the stage for more fundamental and radical changes:   

a) It provided for a phased extension of competition into the domestic market which was completed 

in 1998.102   

b) It established a new licensing system that reflected the distinct types of businesses envisaged in 

the new competitive market: gas transporters (transport and storage of gas), gas shippers (active in 

the wholesale trade of gas) and gas suppliers (retail gas to customers).   Companies could be both 

gas suppliers and gas shippers but were prohibited from holding also a gas transport licence.103  

c) It required British Gas to develop rules and procedures for third party access to the gas 

transmission system and coordinate relations between the newly established parties in the market 

(gas transporters, shippers and suppliers).  These rules culminated in the so called “Network 

Code” which came into effect for the first time in 1996.  The Network Code determined some of 

the key features of today’s British gas market, such as the entry-exit capacity booking system and 

the virtual trading point (the National Balancing Point) as further discussed in Section 3.1.3 

below.  Today the Code is known as the Uniform Network Code.  

86. This new framework led to the voluntary break-up of British Gas into two separate companies in 

1997:  BG Plc, which was formed from the upstream assets, and Centrica, which was formed of 

downstream assets.  BG Plc also included the exploration business and Transco: the storage, 

transmission and distribution division.104  BG Plc, which was formed from the upstream assets, and 

Centrica.  BG Plc included the wholesale division and Transco: the storage, transmission and 

distribution division.  Centrica was formed of downstream assets in other words the supply business.  

Following a series of mergers and numerous renaming exercises, Transco later became National Grid 

Gas, a subsidiary of National Grid plc, which operates the electricity Transmission System in Great 

Britain and owns the electricity transmission network in England and Wales (see Section 3.2.1 

below).105   

87. Notwithstanding the “voluntary” nature of British Gas’s restructuring, the MMC had considered that 

unbundling of the vertically integrated monopolist a necessary condition to removing “the inherent 

conflict of interest” between competing for gas retail customers and owning the means of gas 

transportation for its competitors.  The MMC argued that this conflict made it “impossible to provide 

the necessary conditions for self-sustaining competition”.106  Since then, the separation of networks 

from contestable businesses (today known as “unbundling”) became a key feature of the British, and 

then later European, gas and electricity sectors.   

88. Overall, by the late 1990s the British gas market had moved from being a vertically integrated 

industry to a liberalised market with multiple private players operating in the contestable fringes of 

the market (supply and retail) and regulated companies operating the gas network system.  

                                                 
101  Monopolies and Mergers Commission (1993a), British Gas plc: Volume 1 of Reports Under the Gas Act 1986 on the 

Conveyance and Storage of Gas and the Fixing of Tariffs for the Supply of Gas by British Gas plc, Cm 2315 (London: 

HMSO).  Office of Fair Trading (1991), The Gas Review, October, London.  

102  Patrick Heather (August 2010), The Evolution and Functioning of the Traded Gas Market in Britain, p. 3. 

103  Gas Act 1995 (as enacted), Section 5 and 7. Link: https://www.legislation.gov.uk/ukpga/1995/45 

104  Patrick Heather (August 2010), The Evolution and Functioning of the Traded Gas Market in Britain, p. 4. 

105  National Grid website, accessed on 26 February 2019. Link: https://www.nationalgrid.com/group/about-us/our-

history/history-gas-transmission-britain 

106  Monopolies and Mergers Commission (1993a) British Gas plc: Volume 1 of Reports Under the Gas Act 1986 on the 

Conveyance and Storage of Gas and the Fixing of Tariffs for the Supply of Gas by British Gas plc, Cm 2315 (London: 

HMSO). 
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Notwithstanding continuous changes to the laws, regulations and codes that govern the British gas 

market, the fundamental structure and regulation of the market remains largely unchanged.107 

3.1.3. Evolution of the gas market and contracting structure   

89. After North Sea gas was discovered in 1965 and brought onshore in 1967, Britain introduced a ten-

year programme to convert the use of town gas to natural gas.  To fulfil this demand, Britain became a 

net importer of gas as North Sea production expanded.  In 1990, the development of generator 

technology and privatisation of electricity companies led to significant investment in gas for power 

generation.  The ‘Dash for Gas’ saw an expansion of demand to fuel these new generators, whilst 

further investment in the North Sea increased production.108  Expanding production satiated the 

British market and excess demand for gas in Ireland led to investment in interconnectors to Irish gas 

networks in 1993 (the Moffat-Dublin Interconnector). 109  Relatively low prices in Great Britain 

caused by excess North Sea gas resulted in the construction of an interconnector with mainland 

Europe in 1998 (the Interconnector UK, or IUK, to Zeebrugge, Belgium).110  

90. Net exports and production peaked in 2000 and have fallen since.  Yet the reliance on gas for power 

use remained and, once again, Britain became a net importer by 2004 (see Figure 3.2).  The need to 

import gas prompted the construction of a unidirectional interconnector, the Balgzand Bacton Line 

(BBL) in 2006 to The Netherlands, and the Langeled pipe in 2007 to Norway and refurbishment of 

the IUK which now operates mainly in reverse flow to bring gas from the Continent to the GB 

market.111  More recently, as net imports have continued to grow, there has been an expansion in LNG 

terminal infrastructure, which now accounts for 18.3 per cent of imports in 2018.112   

91. As the pattern of production and consumption evolved in Britain, contracting gas changed in response 

to the changing market structure.113  Before privatisation, BGC’s upstream monopsony power and 

statutory monopoly to supply end users led to ‘legacy contracts’:  long term purchase agreements with 

upstream suppliers, negotiated over many months, with high take-or-pay percentages and prices 

indexed to oil with no re-openers.114  The downstream pricing structure guaranteed that upstream costs 

were passed onto customers.115   

                                                 
107   Jonathan P.Stern (1997), The British Gas market 10 years after privatisation: a model or a warning for the rest of 

Europe? Energy Policy, Vol. 25, Issue 4, p.387. Dieter Helm (2003), Energy, the State, and the Market: British Energy 

Policy Since 1979, Oxford University Press, p.121. 

108  Malcolm Abbott (2016), The Economics of the Gas Supply Industry, p. 210. 

109  Energy Institute: Ireland 2050, accessed on 4 March 2019, Link: http://ireland2050.ie/past/gas/. 

110  Mark Futyan (March 2006), The Interconnector Pipeline A key link in Europe’s Gas Network, p. 2.  

111  Patrick Heather (August 2010), The Evolution and Functioning of the Traded Gas Market in Britain, p. 6. 

112  Dept for Business, Energy, and Industrial Strategy (February 2019), Natural Gas Imports and Exports, accessed on 4 

March 2019, Link: 

https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/781979/ET_4.3.xls 

113  Patrick Heather (August 2010), The Evolution and Functioning of the Traded Gas Market in Britain, p. 30.  

114  John Vickers and George K.Yarrow (1988), Privatization: An Economic Analysis, Cambridge, MA: MIT Press, p. 265. 

115  Patrick Heather (August 2010), The Evolution and Functioning of the Traded Gas Market in Britain, p. 2. 
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Figure 3.2: UK gas consumption and production from 1965 to present. 

 

Source: BP Statistical Review of World Energy (June 2018). 

92. However, the ‘Dash for Gas’ in the early 90s resulted in two important changes.116  Firstly, there was 

an increase in contracts with power generators.  These had similar structures and pricing mechanisms 

to the pre-1990 ‘legacy contracts’ but were shorter in contract length.  Secondly, generators needed to 

supplement these long term contracts with short term additional flexible volumes, leading to a rise of 

over-the-counter (OTC) trading.117  At the same time, increasing competition in the downstream 

market and falling prices meant British Gas, locked into ‘legacy contracts’, came under financial 

pressure as new entrants could under-cut its prices by procuring gas on a short-term basis.118   

93. The 1995 Gas Act and 1996 Network Code altered contract structure entirely.  The set of rules 

governing third party access to the pipeline grid required day-ahead balancing at National Balancing 

Point (NBP).  Market participants developed new, shorter term, standardised contracts to secure 

upstream supply and the prices of these contracts were linked to the price at the NBP.  The collapse of 

Enron and TXU Europe in the early 2000s led to further standardisation as risk managers attempted to 

avoid counterparty risk in negotiated contracts.119  

94. As markets became more connected and contracts more standardised, gas-to-gas competition and hub 

trading in the UK developed.  Due in part to intermittent availability on the IUK in its initial stages of 

operation, standardised contracts became available to obtain gas under short term contracts at 

                                                 
116  “The Dash for Gas was a phrase in common circulation in the 1990s; it described the massive shift to the use of gas in 

power generation, from the early part of the that decade.  The three main reasons for that shift were the privatisation of 

the electricity companies, that gas was allowed to be used as a generation fuel and, importantly, advances in generation 

technology in the form of cheaper and more efficiency Combined Cycle Gas Turbines (CCGTs)”.  Source: Patrick 

Heather (August 2010), The Evolution and Functioning of the Traded Gas Market in Britain, p. 5. 

117  Patrick Heather (August 2010), The Evolution and Functioning of the Traded Gas Market in Britain, p. 30.  

118  Jonathan Stern (1997), The British Gas market 10 years after privatisation: a model or a warning for the rest of Europe?, 

Energy Policy, Vol. 25 No. 4, p. 387. 

119  Jonathan Stern (1997), The British Gas market 10 years after privatisation: a model or a warning for the rest of Europe?, 

Energy Policy, Vol. 25 No. 4, p. 387. 
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Zeebrugge in Belgium, facilitated by the incumbent Belgian gas wholesale company, Distrigas.  With 

standardised products, futures markets also developed as an alternative method to trade gas and hedge 

risk to purchasing long term contracts with producers and for smaller volumes of gas. 

3.2. Current Regulation and Market Environment 

95. This section provides a brief overview of current organisation of the gas industry in Great Britain, 

with a specific focus on gas networks, and a description of the current applicable regulatory 

framework, its objectives and rationale. 

3.2.1. Organisation of the gas market in Great Britain  

96. The National Transmission System (NTS) is now owned and operated by National Grid Gas (NGG) 

under its gas transporter licence.  Eight Gas Distribution Networks (GDNs), owned by four 

companies, operate the regional low-pressure gas distribution networks.120  The GDNs take gas 

directly from the NTS as do large customers, known as transmission connected customers (TCCs).  

The majority of TCCs are gas-fired generators and storage facilities.  The NTS also incorporates 

Connected System Exit Points (CSEPs), where the NTS connects to other gas transportation systems 

including interconnectors to the Irish, Belgian and Dutch networks and connections with 

independently owned gas pipelines such as those from North Sea fields and historically owned and 

developed by producers.121  

97. Gas enters the NTS mainly at 8 coastal and LNG terminals, but also at 4 connections to onshore gas 

fields, 12 entry points at storage facilities and one entry point at an LNG storage facility.122   

98. The high-pressure gas transmission network is fully “ownership” unbundled from any associated 

supply or retail businesses under EU regulations and implementing legislation in the UK.  As noted 

above, the key objective of this separation is to ensure that the transmission owner takes decisions 

independently, therefore guaranteeing transparency and non-discriminations towards network users. 

99. Th upstream supply of gas is relatively unconcentrated, with an HHI of 774 in 2017.123 Figure 3.3 

below shows the market shares in the UK wholesale gas market. 

 

                                                 
120  These are: Cadent Gas Ltd, Northern Gas Networks Limited, Wales & West Utilities Limited, and SGN.  In 2005, the 

eight GDNs were separated from the national “Transco” network, which included both distribution and transmission 

grids. 

121  National Grid website, accessed on 4 March 2019.  Link: https://www.nationalgridgas.com/document/113606/download 

122  National Grid website, accessed on 4 March 201. Link: https://www.nationalgridgas.com/document/125131/download 

123  Ofgem (October 2018), State of the Energy Market 2018, p.45. 
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Figure 3.3: Share of UK gas supply 2017/18 

 
 

Source: Ofgem, 2018 State of the Energy Market. 

100. The downstream supply of natural gas to end user customer (i.e., retail) is a fully competitive activity, 

with six supply companies serving the majority of the market across the country.124  Figure 3.4 below 

shows that concentration measured by HHI) in the retail gas market has been falling over time, though 

remains at a higher level than for retail electricity. 

Figure 3.4: Concentration in retail energy markets in Great Britain 

 
Source: Ofgem, 2018 State of the Energy Market. 

3.2.2. Regulatory oversight, objectives and rationale  

101. The Gas and Electricity Markets Authority (GEMA) regulates National Grid Gas as well as gas 

distribution companies.  In practice GEMA delegates most of its day-to-day responsibilities to the 

Office of Gas and Electricity Markets (Ofgem). Ofgem is a non-ministerial government department 

                                                 
124  Ofgem website, accessed on 26 February 2019.  Link: https://www.ofgem.gov.uk/data-portal/retail-market-indicators 
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and operates as an independent regulatory body from both government and regulated companies, in 

line with EU rules.  As further described in Section 3.4.4 below, National Grid Gas is regulated under 

a forward-looking incentive-based regulation whereby revenues are set for a fixed period (historically 

five years, but now eight years) and reset thereafter to reflect efficiency gains.  Sharing factors ensure 

that regulated companies share part of the efficiency gains with customers at the end of the price 

control. 

102. In regulating network companies, Ofgem must fulfil its principal objective which is to protect the 

interest of existing and future customers, and where appropriate, to achieve this by promoting 

effective competition.125  In other words, Ofgem must consider whether consumers’ interests as a 

whole would be protected and whether there is any other manner (whether or not it would promote 

competition) which would better protect those interests.  In carrying out its principal objective and 

duties, Ofgem must also have regard to the ability of network companies are to finance their activities.   

103. Today’s British model of regulation of gas pipelines is very much a product of the 1980s privatisation 

programme and the interventions that followed.  As the UK government created privately-owned 

monopolists operating physical networks, it also introduced independent regulation as means to 

address monopoly power in the access and pricing of network services.  Regulation of network 

companies, including National Grid Gas, took the form of periodic price controls to ensure alignment 

between costs and prices and avoid regulated companies earning super-normal profits or operating at 

a financial loss.  Due to the potentially weak incentives of monopoly network operators to provide 

economically and cost-efficient investments, network companies’ investment decisions have since 

been subject to considerable regulatory scrutiny, as further discussed below.  

3.2.3. Central planning of pipeline investments and market-based tools 

104. The provision of capacity by monopoly companies means investments in gas pipelines in GB are 

necessarily centrally-planned by the network operators under substantial regulatory oversight.  At 

periodic price control reviews, gas network companies submit business plans which set out their 

investment plans and operating expenditure required to meet certain levels of outputs over the control 

period.  The investment plans typically involve capital expenditure on replacing ageing assets and to 

accommodate demand growth.  Ofgem appraises companies’ business plans using a combination of 

benchmarking tools and by analysing individual projects, and the eventual allowances reflect the 

regulator’s views regarding what constitutes an “efficient” unit cost per unit of capacity added, and 

what level of investments are required over the price control period.126   

105. This framework ensures that National Grid Gas is funded as part of its period price control for the 

regulator’s view of “efficient” costs associated with meeting a certain level of network capacity.127  

National Grid can undertake other investment projects that were not anticipated eight years in advance 

of the price control review in response to demands for new capacity signalled through capacity 

auctions, as we describe below in Section 2.3.  If NGG decides to invest in new capacity, Ofgem 

ensures “efficiency” by using the set of unit costs established at the price control and multiplying 

those by the volume of new required assets, including both pipelines and compressors.128  However, 

all investment plans still require significant central planning on the part of NGG, and the regulator 

                                                 
125  Ofgem’s power and duties are defined in a number of laws, including: Gas Act 1986 (as amended), the Electricity Act 

1989 (as amended), the Utilities Act 2000, the Competition Act 1998, the Enterprise Act 2002 and the Energy Acts of 

2004, 2008, 2010 and 2011 as well as arising from directly effective European Community legislation. 

126  See the following for a summary of the cost assessment methods used at RIIO-T1: Ofgem (18 December 2018), RIIO-2 

Sector Methodology Annex (Gas Transmission). 

127  Specifically, NGGT's licence sets out the amount of entry and exit capacity that it is required to offer to NTS users, 

known as baseline obligated entry and exit capacities.  Ofgem (18 December 2018), RIIO-2 Sector Methodology Annex 

(Gas Transmission), p.74. 

128  Ofgem (1 October 2014), Regulatory regimes in GB – A high level summary, p.15. 
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retains a role in approving planning procedures and specific projects made in response to capacity 

auctions. 

3.2.4. Market-based provision of investments for gas interconnectors  

106. The  vast majority of gas pipelines in Great Britain are owned by NGG NTS and the GDNs.  The 

process of centrally planned investment decision-making with a regulatory regime to provide returns 

on those investments crowds out market-based development of pipelines.  However, “market-based” 

investments do occur for gas interconnectors that connect GB to other European markets.  The 

motivation for building such pipelines comes from the value derived by shippers through arbitraging 

gas price spreads between markets.  Investments occur to the extent that developers consider market 

rewards outweigh the cost of building the pipeline.  Both of the UK’s gas interconnectors with 

Continental Europe follow this model. 

107. The UK’s first gas interconnector with Continental Europe, the IUK pipeline that runs from Bacton to 

Zeebrugge, was commissioned in 1998 after the Department of Energy coordinated a group of oil and 

gas companies to study the potential for the project (as described in Section 3.1.3 above).  Eventually, 

the project group invited bids for capacity on the pipeline, and nine companies signed long-term 

contracts.  The role of government was to coordinate the initial scoping study to analyse the potential 

for private investment in the IUK pipeline, but not to centrally plan the project.  

108. Similarly, the Bacton Balgzand Line (BBL) interconnector between the UK and the Netherlands came 

online in December 2006.  This investment was backed-up by three long-term capacity contracts with 

GasTerra (the Netherlands), E.ON Ruhrgas (Germany) and Wingas (Germany).  Again, this 

investment was made on a merchant basis without detailed planning by government or Ofgem. 

3.3. Defining Transport Capacity & Capacity Rights 

109. This section sets out the general framework and mechanisms used in Great Britain for defining gas 

transport capacity rights and access rules to transport capacity and networks and allocating capacity 

rights.  

3.3.1. Definition of services  

3.3.1.1. The entry-exit system 

110. NTS capacity is defined around an “entry-exit” system such that NGG GTS allocates entry and exit 

capacity to the network for short to medium term products (see description in section 3.3.4 below). .   

111. In Great Britain, the entry-exit system allows gas to be sold through one virtual (i.e. imaginary) point 

of sale, known as the National Balancing Point (NBP) because all gas at the NBP has equal value: 

▪ “Entry capacity” offers shippers access from points of entry into the NTS (from interconnectors, 

storage and LNG terminals) to the NBP; and 

▪ “Exit capacity” offers access from the NBP to points of exit from the NTS, either onto distribution 

networks, or direct to consumers connected to the transmission grid. 

112. In practice, however, the NTS does not consist of a set of pipelines bringing gas to and disseminating 

gas from a central point, but like all pipeline networks, consists of specific point-to-point routes.  Each 

segment of the network has certain fixed characteristics, but there is no formal or technical distinction 

between parts of the network devoted to entry capacity and parts devoted to exit capacity.  Therefore, 

a demand for entry or exit capacity does not correspond directly to a demand for access to any 

pipeline, and therefore NGG NTS can provide entry and exit capacity through a number of different 

ways. 
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113. Shippers do not need to acquire capacity to actually flow gas into (or out of) the system.129  However, 

if shippers do not hold capacity rights corresponding to the gas they are flowing they will be charged 

an over-run charge.130   

114. The entry-exit system was born out of at least three, sometimes opposing, institutional pressures: 

1. a governmental desire to open up the gas commodity market to competition and reduce entry 

barriers for suppliers; 

2. both the UK government’s and British Gas’s desire to avoid restructuring of the gas industry to 

split British Gas into competing entities and to separate network activities from wholesale and 

retail; and 

3. British Gas’s desire to retain monopoly power in the pipeline market in particular.   

115. The entry-exit system made getting short-term access to the network simple given the institutional 

constraint of an unreformed British Gas.  By placing the responsibility for balancing the system on the 

gas network company, shippers did not need to hold point-to-point capacity in order to supply each 

customer but merely acquire capacity at either end.  British Gas, acting as network operator, would 

socialise the costs of constraints on the network across all market participants such that entrants would 

not face the full social costs of their actions.  As a result, the entry exit system prevented an 

incumbent monopoly from holding long-term rights to capacity on certain pipelines and blocking 

market entry and incentivised entry in the short term by reducing the risk of constraint management.   

116. The entry-exit system also cemented the position of British Gas as the national monopolist in 

providing onshore pipelines.  Entry-exit pricing means that there is not a single price-signal for the 

conveyance of gas from one location to another.  The value of delivering gas from one location to 

another to shippers depends crucially on the tariffs at the entry and exit points.  Given that a single 

entry (or exit) tariff applies no matter where the gas is going to (or coming from) the tariff regime 

could not hope to signal the underlying costs of or demand for the service between any two points on 

the network.  As a result, quite apart from the guarantees surrounding cost recovery offered to British 

Gas under the regulatory regime, independent pipeline have been unable to compete with British Gas. 

3.3.1.2. Type of capacity: firm and interruptible capacity 

117. NGG GTS sells entry and exit capacity as either “firm” or “interruptible”.131  Firm capacity means 

that users are financially and contractually guaranteed that capacity is available and NGG pays users 

compensation if it cannot provide the booked amount (e.g. because of plant or equipment failure).132  

NGG can reduce the capacity available to users holding interruptible capacity without having to 

compensate them for scaling back their capacity.  

118. Interruptible users pay discounted capacity charges compared to firm users.133  This arrangement suits 

many users for whom access to gas at peak times is not a priority, such as storage facilities buying 

exit capacity (which expect to be sending gas into the network at peak times) and gas-fired generators 

who can switch to alternative back-up fuels (such as distillate).  

                                                 
129  National Grid (March 2016), Gas Transmission capacity guidelines, A customer’s guide, UK gas transmission, p.7. 

130  National Grid (March 2016), Gas Transmission capacity guidelines, A customer’s guide, UK gas transmission, p.7. 

131  Under the Uniform Network Code, entry capacity to the NTS is sold as “firm” or “interruptible”, whereas exit capacity 

is sold as “firm” or “off-peak”.  Off-peak capacity is comparable to “interruptible” capacity: there is no compensation if 

NGG scales back off-peak capacity. 

132  National Grid (March 2016), Gas Transmission capacity guidelines, A customer’s guide, UK gas transmission, p.8. 

133  National Grid (March 2016), Gas Transmission capacity guidelines, A customer’s guide, UK gas transmission, p.8. 
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3.3.2. Rules for defining gas transportation charges in Great Britain 

119. NGG GTS sets entry and exit charges based on the revenue cap formulae set out in its licence at 

periodic price controls by Ofgem (see Section 3.4.1).  In any given year, if NGG recovers more or less 

than the maximum allowed revenues, an adjustment is made in the relevant future year (if significant, 

such an adjustment can occur within year).134  

120. NTS transportation charges recover 50 percent of allowed revenues from entry capacity charges and 

50 percent from exit capacity charges.  Capacity charges are expressed in p/kWh/day.  As further 

explained in Section 3.3.4 below, entry capacity to the NTS is sold through auctions whereas exit 

capacity is primarily sold through an application-based mechanism.  Accordingly, entry capacity 

charges are determined through auctions whereas exit charges are set administratively as to recover 

the allowed exit revenue.  The reference prices used to set reserve prices for entry capacity auctions 

and exit capacity charges currently reflect the estimated Long Run Marginal Cost (LRMC) of 

developing the system to meet a sustained increase in demand and supply.135  NGG uses a 

“transportation model” to calculate the LRMC of transporting gas from each point of the network to a 

given reference node and from that reference node to each exit point.136  

121. Since revenues from NTS entry capacity auctions and exit capacity bookings are unpredictable, the 

50:50 revenue recovery between entry and exit charges may not occur in practice.  Therefore, a 

uniform commodity charge (defined in p/kWh) may be applied to ensure revenue recovery: if entry 

(exit) capacity revenues are forecast to be below entry (exit) allowed revenues, then NGG GTS 

applies a uniform commodity charge to entry (exit) flows.   

122. Entry and exit capacity charges differ by location.  NGG’s NTS entry capacity charges vary by entry 

point to the NTS and exit charges for GDN exit points vary across the 18 exit zones and by exit point 

for all other types of NTS connections.137 

123. Prompted by the approval of the European Tariff Network Code regulation (as described in Section 

2.4.4), gas transmission charging in Great Britain is currently under review and is likely to shift away 

from the current LRMC model described above to a Capacity Weighted Distance approach to setting 

reference prices for capacity rights.138 

3.3.3. Gas transmission access rules and rights  

124. NGG sells NTS entry capacity that is specific to particular entry points in kWh per day.  Buying entry 

capacity gives the holder the right to flow a certain volume of gas into the NTS at that entry point on 

each day when it holds capacity.  Likewise, NGG sells exit capacity that is specific to a given offtake 

point on the network (in kWh per day).  This capacity gives then the holder the right to flow a certain 

volume of gas out of the NTS on a given day.  Neither entry nor exit capacity give holders the right to 

flow gas across any particular stretch of pipeline, leaving it to the discretion of NGG to decide how to 

meet its obligation to provide capacity at entry and exit points and NGG owns the rights to access 

particular pipelines within its network. 

                                                 
134  Ofgem (December 2012), RIIO-T1: Final Proposals for National Grid Electricity Transmission and National Grid Gas, 

p.58.  National Grid (July 2018), National Grid Gas plc NTS Regulatory Accounting Statements 2017/18, p.25. 

135  National Grid (July 2018), Transportation Statement, Gas Transmission Transportation Charges, Effective from 1 

October 2018, p.3. 

136  National Grid (July 2018), Transportation Statement, Gas Transmission Transportation Charges, Effective from 1 

October 2018, p.3.  

137  National Grid, accessed 5 March 2019, Link: https://www.nationalgridgas.com/data-and-operations/constraint-

management 

138  Ofgem website, accessed on 5 March 2019, Link: https://www.ofgem.gov.uk/gas/transmission-networks/gas-

transmission-charging-review 
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125. EU Directive No 715/2009 rules and related licence conditions require that NGG NTS provide Third 

Party Access (TPA) to its infrastructure, such that it is required to flow gas across its network at 

published and access terms that do not discriminate between network users.139  The same rules apply 

to LNG terminals, gas interconnectors and gas distribution networks.   

126. In certain circumstances the EU Directive allows for TPA exemptions for “major” new investments in 

interconnectors, LNG terminals or storage facilities.  The following criteria apply for gas 

infrastructure exemptions:140 

▪ “the investment must enhance competition in gas supply and enhance security of supply; 

▪ the level of risk attached to the investment must be such that the investment would not take place unless 

an exemption was granted; 

▪ the infrastructure must be owned by a natural or legal person which is separate at least in terms of its 

legal form from the system operators in whose systems that infrastructure will be built; 

▪ charges must be levied on users of that infrastructure; and 

▪ the exemption must not be detrimental to competition or the effective functioning of the internal market 

in natural gas, or the efficient functioning of the regulated system to which the infrastructure is 

connected.” 

127. For instance, the BBL interconnector between Great Britain and the Netherlands gained an exemption 

from EU TPA obligations for the period of the initial capacity contracts (until December 2016 for 

approximately 1.15 mcm/hour of capacity and until December 2022 for approximately 0.6 mcm/hour 

of capacity).141  The conditions of the exemption were that BBL had to make an initial offering of 

capacity to the market (i.e. through an open season), provide certain information to the regulator, and 

implement use-it-or-lose-it arrangements.142
 

3.3.4. Acquiring transport capacity through auctions  

128. NGG makes NTS Entry capacity available to shippers through auctions for both short-term and 

medium-term.  Exit capacity is predominantly available through annual application windows, but 

recently auctions have been introduced for short-term exit capacity rights.   

129. NGG first introduced auctions for entry capacity in 1999 under the New Gas Trading Arrangements 

(NGTA).  It originally intended that they manage short-term transmission constraints.  Over time 

Ofgem has introduced auctions for longer-term capacity with the aim of providing incentives to NGG 

to promote the “economically efficient, longer term development of the NTS”.143
 

130. This aim stems from the risks associated with the short-term tariffs offered under an entry-exit 

system, which give network users no opportunity to make long-term commitments to keep paying the 

tariffs for any extended period.  This lack of commitment has been a particular problem for the gas 

network in Great Britain, from the start of the entry-exit system.  Even in the mid-1990s (just after the 

new system came into force), British Gas was faced with a demand for additional capacity at its St 

                                                 
139  EC Directive No 715/2009, Article 32. 

140  EC Directive No 715/2009, Article 36. 

141  Gas and Electricity Markets Authority (9 August 2005), Gas Interconnector Licence Standard Licence Condition 12 

Amended Exemption. 

142  Ofgem (8 April 2005), Application by BBL Company for an interconnector licence to participate in the operation of the 

Balgzand Bacton Line - Ofgem final views, para. 1.10. 

143  Ofgem (December 2000), Long term signals and incentives for investment in transmission capacity on Transco’s 

National Transmission System: Conclusions on the Framework, p.3. 
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Fergus entry point in the north of Scotland, from the developers of the Britannia gas field.144  British 

Gas was unsure (a) how long the Britannia gas field would continue to produce gas and (b) whether 

declining production at other gas fields would in any case free up some capacity at St Fergus.  On this 

basis, British Gas was reluctant to invest in assets with 50-60-year lifespan.  The history of entry-exit 

arrangements in GB has therefore been the search for various ways to make users commit to paying 

the costs of new capacity for longer than a year.   

131. NGG auctions NTS quarterly entry transport capacity between 2 and 16 years in advance of use, 

monthly capacity 1 and 2 years ahead of use and offers a suite of shorter term capacity products.145  If 

demand for capacity signalled through the auctions exceeds the amount of capacity that NGG is 

licenced-obligated to offer, NGG can make investments in its network to provide new “incremental” 

entry capacity to users (see Section 3.3.4.1 below).  NGG auctions also short-term NTS exit capacity 

to improve market signals for NTS investments.146  NGG allocates NTS exit capacity for use one to 

six years ahead through an application window at administered charges.  

132. Finally, since 1 November 2015, entry and exit capacity at European Interconnection Points (IPs) is 

sold through an auction process governed by the European Code on Capacity Allocation Mechanisms 

(CAM).  Auctions at each IP in Europe take place simultaneously on the PRISMA platform in 

accordance with a harmonised auction calendar set out in the CAM Regulation.  

3.3.4.1. Shippers rights over NTS incremental capacity and gas 
interconnectors capacity  

133. Investments in both incremental capacity on the NTS and interconnector capacity are market-driven, 

however the design of transport rights and charges is such that shippers’ property rights are 

substantially different.  

134. Incremental entry capacity is defined as the excess firm entry capacity that shippers demand above the 

obligated entry capacity made available.  It is further classified into non-obligated entry capacity 

(interruptible capacity) and incremental obligated entry capacity (additional firm capacity that NGG 

could make available).147  This incremental obligated entry capacity can be made available through 

three methods:148 

1. funded incremental obligated entry capacity, in other words, funded by investment in pipeline 

infrastructure;  

2. substitution of unsold non-incremental obligated entry capacity from other system entry points; 

and/or 

3. use of existing infrastructure.  

135. There are two ways shippers can signal their demand for this incremental obligated entry capacity.  

Firstly, shippers can signal demand in the annual quarterly system entry capacity auction.  However, 

the incremental obligated entry capacity that is allocated in response to this auction may only be 

fulfilled using entry capacity substitution or interruptible capacity.149  Alternatively, at any time, a 

shipper can enter into a Planning and Advanced Reservation of Capacity Agreement (PARCA).  This 

                                                 
144  Office of Gas Supply (March 1999), Ofgas Investigation to Date. Events at St Fergus During 1998, p. 3. 

145  National Grid (July 2017), Entry Capacity Release Methodology Statement Effective from 31st July 2017, Chapter 3.  

146  For example, the Day-ahead daily exit capacity (DADNEX) auction and the Within-day daily exit capacity (WDDNEX) 

auction. Source: National Grid Gas Online, accessed on 4 March 2019, Link: 

https://www.nationalgridgas.com/capacity/exit-capacity 

147  National Grid (31 July 2017), Entry Capacity Release Methodology Statement, para 79, p. 28. 

148  National Grid (31 July 2017), Entry Capacity Release Methodology Statement, para 80, p. 28. 

149  National Grid (31 July 2017), Entry Capacity Release Methodology Statement, para 113, p. 34.  
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is the only way that excess demand for obligated entry capacity can result in funded incremental 

obligated entry capacity, in other words, pipeline investment.150   

136. Shippers demand for incremental obligated entry capacity is revealed through a bidding process.  For 

a set of prices, the shippers stipulate the quantity of quarterly entry capacity that they would acquire at 

each system entry point in each period.151  The determination of the set of prices is described below. 

137. NGG then determines, for the next eight years, the net present value (NPV) of revenue from:152 

1. when possible, fulfilling the excess demand in the quarterly auction through entry capacity 

substitution across entry points; and 

2. the bids indicated in the PARCA for the release of additional obligated entry capacity.  

138. The approval of a PARCA has two phases:  In the first, the set of prices are based on the estimated 

long run incremental cost of providing additional firm capacity above the prevailing obligated entry 

capacity level at each entry point.153  If the NPV equals at least 50 per cent of the “estimated project 

value” then there is deemed sufficient demand to justify the provision of the incremental capacity.  

The “estimated project value” for each capacity level is calculated using the Gas Transmission 

Transportation Charging Methodology.154  In the second phase, NGG estimates the actual cost of 

providing the capacity.  Shippers participate in another auction to allocate the incremental capacity, 

using updated prices to reflect the cost assessment performed by NGG.155  If the NPV equals at least 

50 per cent of the “estimated project value” in the second phase then the incremental capacity is made 

available and allocated amongst the bidding shippers, according to the prices and quantities they bid 

in the second phase.   

139. Assuming the NPV test passes, then NGG will attempt to make the excess demand available through 

entry capacity substitution.  If this is not possible, then NGG will invest in additional pipeline 

capacity.156  If the NPV test fails, shippers lose the fee for the PARCA application.157  

140. Shippers are not expected to cover 100 per cent of the “estimated project value” because, under an 

entry-exit regime, the shippers whose commitments to purchase transmission capacity trigger these 

investments do not retain access rights in perpetuity over the capacity they fund.  Therefore, because 

shippers do not receive property rights over the capacity created in auctions, they would be unwilling 

to fund the full cost of specific pipeline investments needed to meet their demands for entry/exit 

capacity.  The final cost of the project borne by NGG is passed through to its allowed revenue using 

the Generic Revenue Driver Methodology Statement.158  

141. A similar process, albeit with slight differences, occurs at exit points for incremental exit capacity.159   

142. Gas interconnector projects have been built following the sale of long-term capacity contracts through 

open season procedures.  For example, the whole capacity on the BBL was sold under 10-18-year 

                                                 
150  National Grid (31 July 2017), Entry Capacity Release Methodology Statement, para 82, p. 29 

151  National Grid (31 July 2017), Entry Capacity Release Methodology Statement, para 131, p.37 

152  National Grid (31 July 2017), Entry Capacity Release Methodology Statement, para 141, p. 38. 

153  National Grid (31 July 2017), Entry Capacity Release Methodology Statement, para 134 p. 37. 

154  National Grid (31 July 2017), Entry Capacity Release Methodology Statement, para 144, p. 39. 

155  National Grid (31 July 2017), Entry Capacity Release Methodology Statement, para 146, p. 39. 

156  National Grid (31 July 2017), Entry Capacity Release Methodology Statement, para 148, p. 39. 

157  National Grid (31 July 2017), Entry Capacity Release Methodology Statement, para 92, p. 30. 

158  National Grid (1 April 2018), The Generic Entry and Exit Revenue Driver Methodology Statement. 

159  See: National Grid (31 July 2017), Exit Capacity Release Methodology Statement. 
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contracts (coinciding with the length of its TPA exemption) before its construction.160  Unlike the 

NTS, interconnectors are simpler systems that are usually designed solely to transport gas from points 

A to B and/or from B to A.  It follows that interconnector capacity is necessarily defined on a point-

to-point rather than an entry-exit basis.  Thus, purchasing interconnector capacity on a long-term basis 

provides shippers with a tangible property right to use or resell a capacity on a particular stretch of 

pipeline over the life of their contract, and so they can capture the full value of that capacity. 

143. However, the investment in incremental entry or exit capacity at interconnector points is governed by 

the EU directive on capacity allocation mechanisms, NC CAM.161  This process is similar to the 

process concerning the provision of incremental obligated entry capacity in Great Britain.  There are 

three stages:162 

1. Demand assessment:  This is similar to the first phase of the PARCA assessment.  Network users 

submit “non-binding indications of demand for gas transport capacity at entry-exit system borders 

to the TSOs.”163  This assessment must occur at least once every two years and on both sides of 

the interconnector point. 

2. Design and economic test:  This stage models the potential expansions and performs a cost 

assessment.  An economic test is then performed, using the indicative bids provided in the 

demand assessment, to determine whether capacity should be provided.  It also examines whether 

demand for incremental capacity can be met by existing transport capacity.  The economic test is 

discussed below and must pass on both sides of the interconnector point.   

3. Auction and market testing:  If the economics test passes, the new capacity is offered to market 

participants in a binding auction.  The prices from this binding auction are used in a repeated 

economics test, similar to the second phase of the PARCA assessment.  If it passes, the capacity is 

booked to cover a proportion of the investment costs and the TSOs on each side of the 

interconnector must create the incremental capacity and bear the remaining cost. 

144. Despite a similar process to that concerning the provision of incremental obligated entry capacity in 

Great Britain, there is a difference in the economics test performed.  The test passes if the ratio of the 

estimated NPV from the allocation of capacity to the estimated increase in allowed revenue of the 

TSO (the cost of the project) is greater than the “f-factor”.164  The “f-factor” can be set to account for: 

1. “the amount of technical capacity set aside in accordance with Article 8(8) and (9) [see Section 

2.4.4]; 

2. positive externalities of the incremental capacity project on the market or the transmission 

network, or both; 

                                                 
160  Ofgem (April 2005), Application by BBL Company for an interconnector licence to participate in the operation of the 

Balgzand Bacton Line: Ofgem final views, para. 1.10. 

161  NC CAM, Chapter V. 

162  BNetzA, Incremental capacity – market-based process for creating additional gas transport capacity, accessed on 25 

June 2019, Link: 

https://www.bundesnetzagentur.de/EN/Areas/Energy/Companies/GridDevelopment/Gas/IncrementalCapacities/Increme

ntalCap_node.html. 

163  BNetzA, Incremental capacity – market-based process for creating additional gas transport capacity, accessed on 25 

June 2019, Link: 

https://www.bundesnetzagentur.de/EN/Areas/Energy/Companies/GridDevelopment/Gas/IncrementalCapacities/Increme

ntalCap_node.html. 

164  National Grid (31 July 2017), Entry Capacity Release Methodology Statement, para 241, p. 59.  
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3. the duration of binding commitments of network users for contracting capacity compared to the 

economic life of the asset; 

4. the extent to which the demand for the capacity established in the incremental capacity project 

can be expected to continue after the end of the time horizon used in the economic test.”165 

(1) In Great Britain, the “f-factor” is set at 0.5 (50 per cent) unless otherwise directed.166   

3.3.4.2. Long-term auctions have failed to provide price signals and deliver 
investment levels (albeit arguably for good reasons) 

145. The introduction of long-term capacity auctions had the objective of improving the market signals 

NGG receives to help it make efficient investment decisions relative to regulatory approved capacity 

expansion.167  However, as explained above, in an entry-exit system demand for entry (or exit) 

capacity does not correspond to a demand for access to any particular pipeline.  Therefore, when 

interpreting the results from entry capacity auctions (i.e., the price signals) only NGG is aware of 

where in the network capacity is actually required, what alternative investment (or contracting) 

options are available to expand capacity, and what these alternatives would cost.  It follows that it is 

not clear that auctions provide a more efficient network and allocation of access rights under an entry-

exit system. 

146. In practice, evidence over the last ten years suggests that long-term capacity auctions have not 

resulted in investments in incremental capacity.168  Instead, incremental capacity requests have been 

satisfied through the “capacity substitution” mechanism through which NGG reallocates unsold 

network capacity between entry/exit points to where it is needed.  This has allowed demand for new 

capacity to be met by moving existing unsold capacity, without additional investments in the 

network.169   

147. The lack of investment in incremental capacity is explained by two factors:  

1. falling gas demand and flows, such that no new capacity for conveying natural gas was needed.  

As can be seen from Figure 3.2, gas demand in GB has fallen by 23 per cent since its peak in 

2004, which suggests that lack of investment has been efficient; and  

2. the design of gas transmission charging and capacity rights, which fail to send signals for 

investment, even where that investment is needed.170   

148. As long-term auctions have failed to provide signals for investments in incremental capacity, most 

investments in gas transmission networks in Great Britain remain centrally-planned and approved 

through the periodic price control process rather than reflecting user commitment.171 

                                                 
165  NC CAM, Article 23(1). 

166  National Grid (31 July 2017), Entry Capacity Release Methodology Statement, para 241, p. 59. 

167  Ofgem (1 October 2002), Developing a more efficient gas pipeline network: long-term entry capacity auctions, p.2. 

168  Ofgem (18 December 2018), RIIO-2 Sector Methodology Annex (Gas Transmission), para. 5.56 and 5.36. 

169  Ofgem (18 December 2018), RIIO-2 Sector Methodology Annex (Gas Transmission), para. 5.56. 

170  For a detailed discussion of these issues, see: Ofgem (18 December 2018), RIIO-2 Sector Methodology Annex (Gas 

Transmission). 

171  As noted by Ofgem “Falling gas demand and gas flows meant that very little network investment has been undertaken 

in the past 10 years or so to cater to new capacity requests.  Almost all of the investments on the network has been 

focused on asset health and replacement activities” and “the user commitment principle has not been explicitly to 

expenditure asset health or replacement expenditure”.  Source: Ofgem (18 December 2018), RIIO-2 Sector 

Methodology Annex (Gas Transmission), para. 5.36. 
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149. Notwithstanding the supposed benefits of holding auctions to obtain a market signal, the system for 

approving investment remains centrally-administered: Ofgem must approve any investments to 

release incremental entry capacity.  Ofgem has repeatedly disallowed capital expenditure for 

incremental capacity.172   

3.3.5. Secondary capacity and congestion management rules 

150. As the Transmission System Operator in an EU member state, NGG is obliged to European-wide 

congestion management procedures, many of which have developed in response to pan-European 

rather than specifically national problems.   

151. Entry-exit systems are prone to physical congestion.  Gas within the network is fungible from the 

perspective of shippers.  However, injections of gas at any given entry point and withdrawal at any 

given exit point may not be technically feasible in practice given the capacity on the network.  

Accordingly, the system operator must engage in market operations to buy and sell gas to balance the 

system and reduce congestion on the network. 

152. As Europe has liberalised its gas markets and opened them to competition, access to pipeline capacity 

and so-called “contractual congestion” in particular emerged as a key challenge to effective entry.   

“Contractual congestion”  occurs where all available firm capacity has been contracted but is not fully 

utilised at times where third parties without capacity contracts would ideally choose to access the 

network.173  Historically, this phenomenon arose across Europe as a result of former incumbent 

companies making capacity reservations to execute their upstream long-term gas purchase agreements 

and with the aim of excluding rivals.  In the absence of liquid markets for capacity, new entrants 

could not freely enter the market, even where capacity was unused but not available.  Contractual 

congestion is a particular problem in entry-exit systems because transmission entry tariffs do not 

signal the scarcity of capacity within the transmission system effectively, prompting oversubscription 

and congestion within the network. 

153. To address these challenges and facilitate access to and competition in the gas market, several 

mechanisms have been more broadly used in Europe under the Congestion Management Procedure 

(CMP) Regulation.174  Today, National Grid Gas relies on a wide range of complex congestion 

management tools at both NTS entry/exit points and cross-border Interconnection Points (IPs), 

regulated under both national and EU rules:  

▪ Use-It-Or-Lose-It (UIOLI) mechanisms – NGG makes unused firm entry/exit capacity available 

on an interruptible basis on the primary capacity auctions.175  Such capacity is calculated on a 

rolling 30-day basis.  In line with EU rules, also Long-Term UIOLI (LTUIOLI) mechanism 

                                                 
172  For instance, at TPCR4 Ofgem disallowed £19 million of capital expenditure by NGG at the St Fergus entry terminal, 

stating that “we believe that NGG has not provided adequate justification for this investment in the light of indications 

of demand for capacity arising from the long-term entry auctions”.  Source:  Ofgem (7 February 2007), National Grid 

Gas - Offtake Arrangements: Final Impact Assessment on modification proposals, para. 3.16.  More recently, in 2017 , 

Ofgem has removed £277.5 million from NGG price control allowance under RIIO-T1 in relation to planned 

investments at the Fleetwood entry point “to ensure consumers do not pay for work which has not been carried out”.  

With the same decision, Ofgem has also reduced NGG’s capacity obligation at the Fleetwood entry point.  Source: 

Ofgem (4 August 2017), Decision on the Fleetwood entry point in gas transmission.  

173  Regulation EC 715/2009, Art 2(21) and 2(23). 

174  Congestion Management Procedures Guidelines (“CMP GL”): Commission Decision of 24 August 2012 on amending 

Annex I to Regulation (EC) No 715/2009 of the European Parliament and of the Council on conditions for access to the 

natural gas transmission networks (2012/490/EU), OJ L 213/16, 28.8.2012. 

175  National Grid (March 2016), Gas Transmission capacity guidelines, A customer’s guide, UK gas transmission, p.8-9. 
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applies at IPs whereby NGG monitors shippers usage of capacity at interconnection points over a 

6-month period and, under certain conditions, can withdraw and reallocate the unused capacity.176  

▪ Entry capacity transfer and trade (secondary capacity market and surrender mechanisms)177 – 

Through the ECTT mechanism NGG allows for the transfer of unsold, or the trade of sold, NTS 

firm entry capacity, for the month ahead, between different entry points.  It also allows the 

surrender of unwanted, available capacity to be bought and allocated at a given entry point. 

Overall, the objective of this mechanism is to ensure efficient use of the network as well as 

facilitate competition between shippers/suppliers. 

▪ Oversubscription and Buy Back (only at IPs): At historically congested ICs, the TSO can choose 

to auction (in the primary capacity auction) more firm capacity than it has available and then buy 

back the capacity should the point become congested on a given day.178 This capacity is firm and 

auctioned a day ahead. Dynamic recalculations of additional capacity occur on a daily basis for 

BBL and IUK interconnectors, and on a monthly basis for the interconnector with Northern 

Ireland.179 The capacity is bought back after surrendered capacity and LT UIOLI capacity have 

been allocated.   

154. Alongside the above, the capacity substitution mechanism allows to substitute demand for incremental 

entry or exit capacity with unsold non-incremental capacity across entry and exit points.180   

3.3.6. Arrangements for new and expanding connections   

155. Existing or new users of the gas transmission network may request an entry or exit or storage 

connection to the NTS through NGG’s Application to Offer process.181  To acquire such connections, 

the following must be complete:182 

1. The shipper must have obtained sufficient NTS entry or exit capacity (using the mechanisms 

described above) and the contractual rights to use that capacity; 

2. The physical connection to the NTS must be completed and commissioned, with the required 

metering equipment; and 

3. The shipper must have entered the relevant operational agreement with NGG describing the 

operational conditions for gas to flow. 

156. NGG NTS charges users upfront fees for the provision of exit connections.  These charges include the 

costs of works specifically associated with the provision of equipment at the exit point, as well as a 

contribution to reinforcement costs that are downstream of the “Connection Charging Point”,183 

defined as the closest “economically feasible point on the NTS, which is deemed to have sufficient 

                                                 
176  National Grid, the CMP LTUIOLI Guidance Document, Accessed on 5 March 2019, Link: 

https://www.nationalgridgas.com/capacity/entry-capacity 

177  National Grid, Entry Capacity Transfer and Trade Methodology Statement Effective from 31st July 2017.  

178  EU, 2012, Regulation (EC) No 715/2009 Section 2.2.2.1. 

179  Acer (2016), Implementation Monitoring Report on Congestion Management Procedures - Update 2016, p 14. 

180  National Grid (March 2016), Gas Transmission capacity guidelines, A customer’s guide, UK gas transmission, p.12. 

181  National Grid website, accessed on 5 March 2019, Link: https://www.nationalgridgas.com/connections/applying-

connection 

182  National Grid (March 2016), Gas Transmission capacity guidelines, A customer’s guide, UK gas transmission, p.10. 

183  Uniform Network Code (version as of 7 December 2018), Transportation Principal Document Section Y, The Gas 

Transmission Connection Charging Methodology, para.35-38. 
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capacity to supply the new load disregarding existing loads.”184  This is sometimes referred to as a 

“shallow” connections charging approach, as NGG NTS does not recover the costs of reinforcement 

deeper within its network from the connecting user through an upfront charge.   

157. NGG NTS does not include in upfront connection charges the costs of extending or reinforcing 

existing infrastructure to connect new entry points or storage facilities, but instead takes the costs of 

such investments into account in the auction price applicable in any capacity auction.185 

3.4. Price Determination Process for Transport Capacity 

158. This section sets out the key principles and framework for setting prices for transport capacity Great 

Britain under the current regulatory regime.  The objective aim of this section is to provide the reader 

with an understanding of the rationale for the chosen regulatory approach, rather than provide a 

description of the detailed mechanics of the framework. 

3.4.1. Overview of the revenue setting under RIIO-T1 

159. Ofgem, and its predecessor Ofgas, regulated the gas transmission network (initially as part of a 

vertically integrated business) from its inception using a revenue-cap methodology with periodic price 

controls spaced at five-year intervals.  The precise details at each price control varied but the overall 

picture is that the regulator set allowances for each five-year period in advance based on forecast costs 

and revenues over the period.  At each price control, the regulator would reset the opening level of 

revenues.  Within each price control period, recoverable revenues increased by the Retail Price Index 

(RPI) minus a factor (X) initially meant to represent annual productivity growth and subsequently 

more loosely intended to profile revenues across the price control period. 

160. The focus of the first few price controls was to reduce the costs of the then vertically-integrated 

British Gas from the high unit costs that resulted in the business from the period of state ownership.  

The initial price controls for gas and electricity had marked success in bringing down the cost of 

network services.  Progressively over time, Ofgem became concerned that network companies were 

sweating assets, underinvesting in the network and needed incentives to maintain network standards 

and a range of incentive mechanisms crept in over subsequent reviews.  By 2009, in gas but more 

particularly in electricity where smart grids and distributed generation were challenging Ofgem’s 

established regulatory model, Ofgem’s then Chief-Executive launched a review of Ofgem’s 

regulatory methods designed to provide better incentives referred to as RPIX@20.  The RPIX@20 

review was a two-year process which culminated in a new model for regulating gas and electricity 

networks in Great Britain referred to as “RIIO” (an acronym based on the building blocks of Revenue 

streams from Innovation, Incentives and Outputs). 

161. RIIO-T1 is the first price control gas transmission under the so-called new RIIO model of 

regulation.186 The price control covers an 8-year period (1 April 2013 – 31 March 2021).   

162. The regulatory regime is based on a revenue cap formula which determines the total amount of 

revenue that each Gas Distribution Network (GDN) is allowed to recover in each year of the price 

control and therefore protects NGG from volume risk.  Allowed revenues are determined by Ofgem 

ex-ante in real terms and indexed throughout the price control with outturn inflation, therefore 

providing incentives to minimise costs.  

                                                 
184  Uniform Network Code (version as of 7 December 2018), Transportation Principal Document Section Y, The Gas 

Transmission Connection Charging Methodology, Appendix A. 

185  Uniform Network Code (version as of 7 December 2018), Transportation Principal Document Section Y, The Gas 

Transmission Connection Charging Methodology, para.32-34. 

186  RIIO stands for Revenue = Incentives + Innovation + Outputs. 
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163. Allowed revenues are calculated based on a standard “building block” approach common in UK 

utility regulation. Figure 3.5 below provides a simplified schematic overview of the key building 

blocks. 

Figure 3.5: Ofgem's Building Blocks Approach to Setting Allowed Revenues 

  

Source:  NERA illustration 

164. Figure 3.5 shows that total expenditure (totex), which comprises controllable operating expenditure 

(opex) and capital expenditure (capex), is divided into “fast” and “slow” money, where the relative 

proportions are broadly based on expected opex-capex shares.  The so-called fast money is expensed 

within the year while the slow money element is capitalised within the Regulated Asset Value (RAV).  

The DNOs earn a return on the RAV based on Ofgem’s estimate of the Weighted Average Cost of 

Capital (WACC).  The RAV is also depreciated over time based on Ofgem’s estimates of the useful 

economic asset life for average capital investment conducted by gas pipelines.   

165. Some costs are treated outside the totex mechanism, e.g. pensions or pass-through items and are 

included directly in allowed revenues.  Companies can also earn additional rewards/penalties based on 

their performance under Ofgem’s numerous incentive mechanisms.  Uncertainty mechanisms provide 

protection against unexpected material changes in costs. 

166. Finally, at RIIO Ofgem introduced some procedural innovations relative to the previous price 

controls, including subjecting some companies to less scrutiny at price control reviews where Ofgem 

considers their business plans well-justified (a process known as “fast-tracking”), and greater 

consumer engagement in formulating companies’ plans. Ofgem introduced fast-tracking in the RIIO 

regime in order to incentivise DNOs to submit more accurate business plans and reduce information 

asymmetry. 

3.4.2. Approach to setting cost allowances  

167. As part of the RIIO framework, Ofgem introduced a new approach to determining cost allowances 

referred to as the total expenditure (totex) approach.  Under this approach, controllable opex and 

capex allowances are set as a single totex allowance.  The introduction of the totex approach was 

motivated by the apparent incentives for networks to seek capex solutions under the previous 

regulatory framework (so called “capex bias”).   

168. To set cost allowances, under RIIO-T1 NGG submits its business plan ahead of the price control 

review including its planned capital and operating expenditure.  Ofgem then calculates its view of 
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“efficient costs” using a suite of cost assessment techniques, including expert review, unit cost 

analysis and comparative benchmarking of historical/ forecast costs.   

169. The final totex allowance is determined as a combination of Ofgem’s view of efficient costs (implied 

by its benchmarking analysis) and companies’ submitted costs under a menu regulation (or so-called 

Information Quality Incentive (IQI) mechanism).  Under the IQI mechanism companies are 

effectively permitted to choose from a range of totex allowance options associated with a certain level 

of incentive rate and additional reward/penalty.  Ofgem designed the IQI mechanism based on 

theories of “menu regulation” to overcome information asymmetry problems and to encourage “to 

provide business plans that reflect best available information about future efficient expenditure 

requirements”. 187 

3.4.3. Rules for updating revenues over time 

170. Throughout the regulatory period revenues are updated annually with respect to specific regulatory 

parameters (e.g., cost of debt), but the key feature of the British model of regulation is the periodic 

resetting of revenues in light of efficiency gains accrued over the price control period.  As described 

in Section 3.2.2 above, this is to ensure alignment over time between the costs incurred by the 

monopolist and the prices charged to customers which, unlike in competitive markets, is not achieved 

naturally in a regulated monopolistic sector.  

3.4.4. The Regulatory Asset Value and investor protection 

171. The concept of Regulatory Asset Value (RAV) emerged in 1990s in the aftermath of the privatisation 

programme of network utilities and has since then become a cornerstone of British utility regulation.  

Although not defined in primary legislation as in the US, investors broadly perceive the RAV as a 

commitment to allow recovery of future cash-flows and protection against future expropriation or 

stranding of assets.   

172. Unlike most regulators across Europe, the British regulators used a market-based approach to 

determine the initial RAV of network companies.  However, as companies have been privatised as 

vertically integrated entities, the later unbundling and restructuring led to a reallocation of the RAV 

between various activities and, in the case of British Gas, a revision of initial RAV following referrals 

to the Monopolies and Mergers Commission.   

173. The starting RAV was derived on the basis of accounting values of transmission assets at the first 

price control (TPRC1).  It was revalued at TPCR2 on the basis of the ratio of BG’s market value to 

the current cost book value of the assets at privatisation (known as Market to Asset Ratio).  This value 

was assumed to be equal to 60 per cent.  To allocate this value (60 per cent) to the respective gas 

transmission and storage services in 1996/97, Ofgas followed an “unfocused approach” under which 

the value of the MAR was allocated across all activities (rather than only to the network activity, i.e. 

focused approach).  This delivered a value of the RAV for Transco’s gas transmission business £2 

billion higher compared to using a focused approach.  In a later price control review, Ofgem also 

committed to retaining an “unfocused” approach in all future Transco price control decisions.188 

174. Since then there has been little variation to the RAV’s valuation method:  NGG earns a return on its 

RAV which is updated over time to reflect capex additions less depreciation.  Ofgem regulates 

network companies using current cost accounting methods: Investors earn a real return on a RAV 

which increases with inflation over time (after accounting for capex and depreciation). 

175. Under the RIIO framework Ofgem has departed from its historical model of regulation whereby only 

capital expenditure counts towards the RAV on which investors can earn a return.  The fixed 

                                                 
187  Ofgem (28 September 2012), Strategy consultation for the RIIO-ED1 electricity distribution price control, Outputs, 

incentives and innovations – Supplementary annex to RIIO-ED1 overview paper, para.9.14. 

188  Jon Stern (March 2013), The role of the regulatory asset base as an instrument of regulatory commitment, p. 16. 
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capitalisation rate implies that a fixed amount of expenditure is allocated to the RAV (under the slow 

money), regardless from actual capital expenditure. Whilst, the fixed capitalisation rate should reflect 

actual expected capex-opex shares the extent to which it may not be reflective of the “true” 

opex/capex share in the future may threaten the RAV’s historic role as investor commitment device in 

Great Britain (and providing even less assurance than the US model of legal property rights).   
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4. New Zealand 

4.1. Development of the Gas Industry  

177. New Zealand has significant domestic reserves of natural gas both onshore and offshore, mainly 

around the Taranaki region.  Currently, New Zealand has 15 fields producing around 192 PJs of gas 

per year and consumes 191 PJ a year.189  New Zealand neither imports nor exports unprocessed 

natural gas. In New Zealand, the Crown owns the rights to gas and petroleum more generally.190 

178. New Zealand’s first natural gas field was discovered in 1959 at Kapuni in Taranaki.  Kapuni, which 

was an onshore field, began producing natural gas in 1970.  A pipeline from Kapuni north to 

Auckland and south to Wellington was constructed in 1969 by the Natural Gas Company (NGC).191  

The NGC, a state-owned company, was established by the government in 1967 to act as a gas 

processor, wholesaler and transporter.192,193  This pipeline has evolved and expanded over time into 

what is known as the North Island Transmission System. 

179. Subsequently, the much larger offshore Maui gas field was discovered in in Taranaki in 1969 and 

deliveries began in 1979.  This led to the development of the Maui pipeline in 1979 by Maui 

Development Limited (MDL)194 to transport gas from Taranaki to north to New Zealand’s major 

baseload power station at Huntly.  The development of the Maui field and pipeline was significantly 

facilitated by the Crown.195   

180. The pattern of supply and demand thus resulted in two major transmission lines, one primarily 

servicing the needs of residential customers and the other connecting large industrial customers in the 

Taranaki region and a power station.  Open access to the North Island Transmission System (NITS) 

was established in 1996 and the Maui pipeline in 2005.196  Open access on the Maui pipeline came as 

a response to a 2003 government policy statement requiring open access for gas transmission, as well 

as declining production from the Maui field.197  Historically, the NITS operated under a contract 

                                                 
189  Gas Industry Company New Zealand (December 2017), New Zealand Gas Story – The state and performance of the 

New Zealand gas story, sixth edition. 

http://www.gasnz.org.nz/nz-gas-industry/natural-gas-industry/gas-fields-production 

190  There are a few key pieces of legislation that regulate the ownership and extraction of gas in New Zealand.  The 

Continental Shelf Act (1964) and since 2012, the Exclusive Economic Zone and Continental Shelf (Environmental 

Effects) Act, give ownership of all resources on the continental shelf to the New Zealand Government.  This follows the 

Petroleum Act 1937, which established petroleum (including gas) in New Zealand as property of the Crown and 

established regulation for prospecting and mining on land.   More recently, the Crown Minerals Act 1991 (amended in 

2013) regulates the issuing of permits for prospecting, exploration and mining minerals on Crown land (including the 

continental shelf).    

191  Gas Industry Company New Zealand (December 2017), New Zealand Gas Story – The state and performance of the 

New Zealand gas story, sixth edition, p. 1. 

192  Megan Cook (March 2010), Energy supply and use – Natural gas, The encyclopaedia of New Zealand, accessed on 21 

June 2019. 

193  Prior to this, gas was manufactured from coal or other feedstock and distributed through small community-based 

networks. Gas Industry Company New Zealand (December 2017), New Zealand Gas Story – The state and performance 

of the New Zealand gas story, sixth edition, p. 2. 

194  MDL is a joint venture between Shell, OMV and Todd, established in 1979 

195  See, e.g., Ministry for the Environment, accessed on 21 June 2019, Case study 1: The discovery, development and 

production of the Maui gas and oil field, https://www.mfe.govt.nz/publications/marine/report-possible-government-

interventions-promote-sustainable-development-new-7. 

196  Gas Industry Company New Zealand (December 2017), New Zealand Gas Story – The state and performance of the 

New Zealand gas story, sixth edition, p. 4. 

197  The Australian Pipeliner (16 March 2016), Maui Pipeline Open Access Transmission Information System, accessed on 

21 June 2019.  
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carriage models and the Maui pipeline, upon becoming an open access system, operated under a 

common carriage model.  As we discuss later, both pipelines are currently transitioning to a common 

code which is largely a common carriage model. 

181. The location of these two fields, and the pipelines that developed around them are shown in Figure 4.1 

below (where the NITS is referred to as the Vector pipeline system, reflecting its ownership at the 

time of the diagram). 

Figure 4.1: New Zealand’s major transmission lines and the Maui and Kapuni fields 

 

 

Source: Venture Taranaki (March 2015), The Wealth Beneath our Feet. 

182. In the early years of the New Zealand gas industry, the government had a lot of investments in the 

industry.  These included the state-owned processor NGC, and half ownership of Maui field.198  Also, 

                                                 
198  The other half jointly owned by Shell, BP and Todd 

See, e.g., Ministry for the Environment, accessed on 21 June 2019, Case study 1: The discovery, development and 

production of the Maui gas and oil field, https://www.mfe.govt.nz/publications/marine/report-possible-government-

interventions-promote-sustainable-development-new-7. 



   New Zealand 

  
 

© NERA Economic Consulting  45 
 
 

the “think big” projects in the 1980s added government owned processing plants including an 

ammonia-urea plant at Kapuni, synthetic petrol plant at Motunui, and a chemical methanol plant in the 

Waitara valley.199 

183. In 1978 the government created Petroleum Corporation New Zealand Limited (Petrocorp), a state-

owned company, to consolidate all of its investments in the oil and gas sector, including the NGC and 

its NITS.  In 1987, the government started to reduce its ownership in Petrocorp, selling off 30% of the 

ownership, 15% to Fletcher Challenge and 15% via share float.  In 1988 the government sold the 

remaining 70% of shares to Fletcher Challenge, who also acquired the remaining 15% from minority 

shareholders to gain 100% ownership.200  In 1992 Fletcher Challenge sold off 67% of the NGC, 33% 

to AGL and 33% to the public via the NZX and in 1999 AGL purchased Fletchers remaining 33%.201  

In 2004/2005, Vector acquired AGLs two thirds ownership of AGL and also acquired minority 

interests to achieve 100% ownership.202 

184. Through its acquisition of the NGC, Vector now owns the Kapuni gas treatment plant, and the NITS.  

The NGC sold off its gas retail operations in 2002, its electricity retail operations in 2001, and the 

majority of its electricity generation operations in 2002/2003.203 

185. Prior to 1992, the gas industry was price controlled.  The Gas Act (1992) made significant changes, 

moving away from retail geographic monopolies for transportation and replacing price control with 

market pricing.204   

186. This left the gas transportation industry largely unregulated and falling under the then section 52 of 

the Commerce Act, being the threat of intervention if the Commerce Commission found in an inquiry 

that regulation was necessary.205  Under the then section 52, the Commission was required to 

determine if regulation would result in a net benefit to the acquirers of the goods or services.206  In 

2004, the Commission undertook an inquiry into the gas transportation market and recommended 

regulatory control for Powerco’s distribution network and Vector’s distribution network in Auckland, 

which came into force in 2005.207  

187. In the same 2004 inquiry, the Commission did not recommend control for the NITS and the Maui 

Pipeline.  The Commission determined that competition was limited and used a net acquirer benefit 

(NAB) test looking at the costs and benefits of regulation to determine whether the market should be 

controlled.  The Commission found a positive NAB but did not recommend control for the North 

Island Transmission System or Maui Pipeline as control under Part V has high costs compared to 

other regulatory options.  The Commission recommended an alternative form of control similar to 

Part 4A of the Commerce Act at the time, which allowed the Commission to put electricity lines 

                                                 
199  Gas Industry Company New Zealand (December 2017), New Zealand Gas Story – The state and performance of the 

New Zealand gas story, sixth edition, p. 3. 

200  New York Times (March 1988), Company News: New Zealand Deal, accessed on 21 June 2019, Link: 

https://www.nytimes.com/1988/03/04/business/company-news-new-zealand-deal.html. 

201  Gas Industry Company New Zealand (December 2017), New Zealand Gas Story – The state and performance of the 

New Zealand gas story, sixth edition, p. 3. 

202  Gas Industry Company New Zealand (December 2017), New Zealand Gas Story – The state and performance of the 

New Zealand gas story, sixth edition, p. 3. 

203  Commerce Commission (November 2004), Gas Control Inquiry – Final Report. 

204  Gas Industry Company New Zealand (December 2017), New Zealand Gas Story – The state and performance of the 

New Zealand gas story, sixth edition, p. 30. 

205  Commerce Commission (November 2004), Gas Control Inquiry – Final Report, p. iii.  

206  Commerce Commission (November 2004), Gas Control Inquiry – Final Report, p. v.  

207  Gas Industry Company New Zealand (December 2017), New Zealand Gas Story – The state and performance of the 

New Zealand gas story, sixth edition, p. 5. 
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businesses under control if they breached specific thresholds. In 2005 the government picked up this 

recommendation:208 

On 27 July 2005, the Minister of Energy announced that a gas threshold regime, akin to the regime for 

electricity lines businesses, would be introduced for gas pipeline services through legislation. Under 

this option, gas pipelines would likely be subject to the new generic Part 4A regime (in addition to 

electricity lines businesses). 

188. However, this regime was not implemented as after reviews of Parts 4 and 4A in 2006 and 2007 the 

Commerce Act was amended in 2008.209  The reviews concluded that there were a number of issues 

with the current legislation, including too much uncertainty around the Part 4A thresholds and no 

powers for alternative forms of regulation.  The Commerce Amendment Act (2008) extended 

regulation to all open access pipelines through a default or customised price quality path and 

information disclosure.210   

189. In 2004 the Gas Act was amended to promote a co-regulatory approach to gas governance, 

establishing an industry body to recommend regulations relating to gas wholesale, processing, 

transmission and distribution.  The co-regulatory regime established was based on the regime used in 

New South Wales at the time and was specifically requested by the industry on the opinion that it was 

the best governance structure for the small size of the New Zealand gas industry.211  

190. The co-regulator under Part 4A of the Gas Act 1992, the “Gas Industry Company” (GIC), was 

established in 2004.212  

191. Prior to 2006, capacity on either transmission system had not been a problem.  However, in 2006 the 

GIC identified short-term capacity (less than one year) issues in the NITS213 and in 2009 

commissioned a report looking into capacity arrangements, but the capacity issues were not 

resolved.214  In mid-2009, Vector announced that it was unlikely to accept increased capacity 

reservations on its North Pipeline.  The North Pipeline is part of the NITS extending north from the 

connection with the Maui pipeline and is the main line serving Auckland, New Zealand’s largest 

population centre.215   

192. The GIC consulted extensively on resolving capacity issues on the Vector system from 2009 to 2015, 

but this process never fully resolved the issues, and in 2016 was overtaken when the Maui pipeline 

and the NITS came under common ownership.  A new single access code covering both pipelines, the 

Gas Transmission Access Code (GTAC), has been extensively consulted on since and is shortly 

coming into force.  It is a form of common carriage with auctions for firm capacity that are triggered 

when congestion arises.  We discuss congestion issues on the North Island Transmission System and 

the development of the GTAC more in Section 4.4.3. 

                                                 
208  Ministry of Economic Development (April 2007), Review of Regulatory Control Provisions under the Commerce Act 

1986 Discussion Document, p. 60. 

209  Commerce Amendment Bill 2008 – Explanatory Note.  

210  Gas Industry Company New Zealand (December 2017), New Zealand Gas Story – The state and performance of the 

New Zealand gas story, sixth edition, p. 27. 

211  Gas Industry Company New Zealand (December 2017), New Zealand Gas Story – The state and performance of the 

New Zealand gas story, sixth edition, p. 32. 

212  Global Legal Group (January 2012), The International Comparative Legal Guide to: Gas Regulation 2012, London 

Global Leadership Group. 

213  Gas Industry Company (June 2006), Gas Transmission Issues Review Discussion paper, June 2006, p. 32. 

214  Gas Industry Company (8 July 2010), Options for Vector Transmission Capacity. 

215  Part of the North Island Transmission System servicing the Waikato, greater Auckland and Northland, currently owned 

by First Gas  
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4.2. Current industry structure 

193. Against the back drop of private sector joint ventures for upstream exploration and production, 

government facilitation, and initial government ownership and then privatisation of much of the 

supply chain, an outline of the structure and ownership (as at 2017) of the New Zealand gas industry 

is shown in Figure 4.2 below.  

Figure 4.2: New Zealand Gas Industry Participants 

 
Source: Gas Industry Company New Zealand (December 2017), New Zealand Gas Story – The state and 

performance of the New Zealand gas story, sixth edition, p. 12. 

194. Figure 4.2 demonstrates vertical integration exists in the gas industry, though it is not the dominant 

industry structure: 

▪ First Gas owns the transmission pipelines, and also owns distribution pipelines; 
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▪ Vector owns distribution pipelines and also operates in wholesale and retail; 

▪ Todd, and its subsidiary Nova, operate in every level of the supply chain except transmission; 

▪ Only two of the “big 4” generator-retailers (Origin/Contact and Genesis) have interests in 

upstream production; and 

▪ Gas Net and Powerco operate as independent distribution networks with no interests at other 

levels of the supply chain (though Powerco also operates electricity distribution networks). 

195. Vertical integration in the gas industry has not generally been a controversial topic in New Zealand, 

even when Vector was integrated across transmission and trading.   

196. We now briefly discuss each level of the supply chain. 

4.2.1. Upstream production 

197. As set out in Figure 4.2 above, New Zealand’s natural gas comes from 13 different producing fields.  

While there are 9 different firms operating in upstream production, as Figure 4.2 demonstrates, the 

larger fields generally have a degree of common ownership. 

4.2.2. Transmission  

198. The high-pressure gas transmission network in New Zealand consists of the two pipeline access 

systems described in Section 4.2 above, and has been completely owned by First Gas since 2016.216  

These two systems consist of the Maui pipeline, which is 309 km long and runs between Oaonui in 

Taranaki, to Huntly in the Waikato, and the second system, the First Gas North Island System, which 

covers a total of 2,196 km over much of the North Island as shown in Figure 4.3.217   

                                                 
216  Gas Industry Company New Zealand (December 2017), New Zealand Gas Story – The state and performance of the 

New Zealand gas story, sixth edition, p. 88. 

217  Gas Industry Company New Zealand (updated November 2017), Gas Industry Facts at a Glance, p. 2. 
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Figure 4.3: Open Access Transmission Pipelines and Consumption Patterns 

 

 
Source: Gas Industry Company New Zealand (December 2017), New Zealand Gas Story – The state and 

performance of the New Zealand gas story, sixth edition, p. 13. 

199. Gas from the Maui pipeline generally runs through to the First Gas North Island transmission system 

and on to distribution systems.  As of December 2017, seven gas producers injected gas into the 
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pipeline, three consumers took directly from the pipeline, and 12 shippers used the Maui pipeline to 

transport gas to the First Gas North Island System.218  There are no transmission systems in the South 

Island. 

4.2.3. Distribution 

200. The distribution system consists of four open access network service providers, Vector, First Gas, 

Powerco and GasNet, and one private network owned by Nova/Todd totalling around 17,967 km.219  

Some of these were initially established to transport gas from coal-based town gas plants but as town 

gas plants closed, and natural gas became common with the opening of the Kapuni field in 1970, these 

systems changed use.220  There are also distribution systems built in the 1980s as the transmission 

system expanded across the North Island.   

Figure 4.4: New Zealand Gas Distribution Networks 

 

Source: Commerce Commission (updated October 2018), Performance summaries for gas distributors. 

201. Figure 4.4 shows the gas distribution networks in New Zealand.  Distributors usually have Network 

Service Agreements with retailers to provide gas to end customers or have direct contracts with larger 

                                                 
218  Gas Industry Company New Zealand (December 2017), New Zealand Gas Story – The state and performance of the 

New Zealand gas story, sixth edition, p. 96. 

219  Gas Industry Company New Zealand (December 2017), New Zealand Gas Story – The state and performance of the 

New Zealand gas story, sixth edition. 

220  Gas Industry Company New Zealand (December 2017), New Zealand Gas Story – The state and performance of the 

New Zealand gas story, sixth edition, p. 118. 
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end customers.221  There are no gas distribution systems in the South Island apart from some localised 

LPG networks.   

4.2.4. Wholesale 

202. The wholesale gas market in New Zealand is relatively small.  Generally, gas buying and selling is 

through competitive tendering and longer-term contracts between producers and large power 

generation, petrochemical, and industrial users, leaving only a small proportion of demand and supply 

for the wholesale market.222  A commercial trading platform used for both wholesale and balancing 

transactions was established in 2013, which improved the transparency and efficiency of the 

wholesale market.223  

4.2.5. Retail  

203. Gas retail was operated under geographic monopolies until deregulation in 1992.  There are now nine 

different companies in gas retail, with multiple retailers in different geographic areas, bringing 

competition into the market.224 Figure 4.5 shows the concentration of the retail gas market over time, 

including the current figure, as at March 2019, of 2,123.225 

Figure 4.5: Retail market concentration over time 

 
Source: Gas Industry Company New Zealand, Performance Measures Quarterly Report: 31 March 2019 

                                                 
221  Gas Industry Company New Zealand (December 2017), New Zealand Gas Story – The state and performance of the 

New Zealand gas story, sixth edition, p. 120. 

222  Gas Industry Company New Zealand (December 2017), New Zealand Gas Story – The state and performance of the 

New Zealand gas story, sixth edition, p. 133. 

223  Gas Industry Company New Zealand (December 2017), New Zealand Gas Story – The state and performance of the 

New Zealand gas story, sixth edition, p. 133. 

224  Gas Industry Company New Zealand (December 2017), New Zealand Gas Story – The state and performance of the 

New Zealand gas story, sixth edition, p. 142. 

225  Gas Industry Company New Zealand (31 March 2019), Performance Measures Quarterly Report: 31 March 2019, p. 13. 
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4.3. Current Regulation and Market Environment 

204. The two main regulators in the gas industry are the Commerce Commission and the GIC.  The 

Commerce Commission is the economic regulator for transmission and distribution businesses under 

Part 4 of the Commerce Act and the GIC is the co-regulator established in 2004 under Part 4A of the 

Gas Act (1992).  

205. The GIC’s focus is on the governance of the gas sector.  The objective of the co-regulatory model is 

to encourage industry-led non-regulatory solutions to gas industry market governance issues where 

possible.  The role of the co-regulator is to:226  

a) Develop arrangements, including regulations where appropriate, which improve the operation of 

gas markets, access to infrastructure, and consumer outcomes; 

b) Develop these arrangements with the principal objective to ensure that gas is delivered to existing 

and new customers in a safe, efficient, reliable, fair and environmentally sustainable manner; and 

c) Oversee compliance with and review such arrangements. 

206. The GIC’s power is largely through its ability to make recommendations to the Minister of Energy on 

rules and regulations in relation to wholesaling, processing, transmission, distribution and retailing of 

gas. 

207. The Commerce Commission, as the economic regulator, regulates gas pipelines that do not face direct 

competition through price-quality and information disclosure regulation to ensure that customers are 

not disadvantaged due to a lack of competition.227   

208. The Commerce Commission’s area of interest is mainly in relation to setting price-quality paths and 

information disclosure requirements, whereas the GIC’s areas of interest is more broadly the ongoing 

operation of open access pipelines, including terms and conditions of pipeline access, and expansions 

or upgrades of pipelines.  There is some overlap in the jurisdiction of the GIC and the Commerce 

Commission.  In particular, both entities have an interest in the promotion of competition and the 

efficient operation of the transmission system.  Because of this, they entered into a memorandum of 

understanding in 2001 dictating how this overlap is managed.228  This includes agreements to notify 

the other of any recommendations or actions that are likely to be relevant to the other’s area of 

interest.   

209. Because of concerns about monopoly pricing, gas transmission (First Gas) and distribution (First Gas, 

Powerco, Vector and GasNet)229 networks are all regulated under Part 4 of the Commerce Act.230  

Under Part 4, businesses are subject to information disclosure and price-quality paths.  The 

Commerce Commission requires information disclosure from businesses on pricing, expenditure 

forecasts, outages and interruptions and financial statements.  The Commerce Commission also sets 

                                                 
226  Gas Industry Company Limited (17 February 2016), About us, accessed on 21 June, 2019, Link: 

https://www.gasindustry.co.nz/about-us/ 

227  Commerce Commission New Zealand (October 2018), Commission’s role in gas pipelines, accessed on 21 June 2019, 

Link: https://comcom.govt.nz/regulated-industries/gas-pipelines/commissions-role-in-gas-pipelines 

228  Gas Industry Company Limited (11 July 2007), Memoranda of understanding, accessed on 21 June 2019, Link: 

https://www.gasindustry.co.nz/publications/landing-pages/memoranda-of-understanding/ 

229  Note that the fifth distributor, Todd/Nova have a non-open access distribution system which bypass the main networks 

and are exempt from regulation under Schedule 6 of the Commerce Act  

230  Gas Industry Company New Zealand (December 2017), New Zealand Gas Story – The state and performance of the 

New Zealand gas story, sixth edition, p. 89. 
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the maximum revenue a business can collect from customers and minimum quality standards they 

must sustain.231  

210. There are also other smaller specialised pipelines in addition to the two main transmission systems, 

which are generally used for gas fields to transport their gas into the two main systems or to end 

users.232  These pipelines are not subject to open access, information disclosure or price-quality path 

requirements.   

211. There are three categories of exemption from regulation as set out in Section 55A(2) of the Commerce 

Act 1986: 

(2) However, none of the following are gas pipeline services: 

(a) conveying natural gas to a gas processing facility: 

(b) conveying natural gas if the total amount of gas conveyed to consumers by the supplier is less 

than 75 000 gigajoules per annum: 

(c) conveying natural gas by a pipeline that is listed in the second column of Schedule 6. 

212. Regarding the Schedule 6 exemption, the minister can amend the list of pipelines in schedule 6 if the 

ministers is satisfied that:233 

(a) the Commission has made a recommendation to the same effect; and 

(b) in the case of a recommendation to add a pipeline, the gas pipeline services are supplied in a 

market where the owner of the pipeline does not have a substantial degree of market power; and 

(c) in the case of a recommendation to delete a pipeline, the gas pipeline services are supplied in a 

market where the owner of the pipeline has a substantial degree of market power; and 

(d) the Commission has consulted (without necessarily holding an inquiry) with interested parties. 

213. In other words, the schedule 6 exemption is effectively a market power test.  The Nova gas 

distribution pipelines provide an interesting example.  Because Nova’s infrastructure is bypassing 

existing open access networks, is in competition with the open access distribution networks and does 

not provide third part access, these bypass networks are not regulated. 

214. With respect to the construction of new transmission infrastructure, the default position appears to be 

that it would be regulated in New Zealand, unless it falls within the section 55A exemptions described 

above. 234  

215. While not under the purview of the Commerce Commission, we note here in the context of a rival that 

wished to construct an interconnecting pipeline that both transmission systems operate under open 

access.  This means any party who meets the requirements of the system owner can use the system to 

transport gas under the terms and conditions of that system.235  Similarly, the MPOC and VTC have 

arrangements to allow parties wishing to inject or withdraw gas into or from the transmission systems 

to construct a connection point.  Any party wishing to interconnect with the Maui pipeline can as long 

as it meets the requirements in the MPOC, ensures there is no interference of the safe operation of the 

                                                 
231  Commerce Commission New Zealand (October 2018), Commission’s role in gas pipelines, accessed on 21 June 2019, 

Link: https://comcom.govt.nz/regulated-industries/gas-pipelines/commissions-role-in-gas-pipelines 

232  Gas Industry Company New Zealand (December 2017), New Zealand Gas Story – The state and performance of the 

New Zealand gas story, sixth edition, p. 101. 

233  55A (6), Commerce Act 1986. 

234  Specifically, 55B of the Commerce Act 1986 declares all gas pipeline services to be regulated. 

235  Gas Industry Company New Zealand (December 2017), New Zealand Gas Story – The state and performance of the 

New Zealand gas story, sixth edition, p. 108. 

http://www.legislation.govt.nz/act/public/1986/0005/latest/link.aspx?id=DLM1690611#DLM1690611
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pipeline, and compensates First Gas for any loss from the construction, testing and commissioning of 

the welded point.236 

216. Under Part 4 of the Commerce Act, each year the Commerce Commission requires information 

disclosure from regulated firms, for each gas pipeline.  This includes information or data on pricing, 

future expenditure forecasts, outages and interruptions and financial statements.  The Commerce 

Commission then uses this data to provide analysis of the performance of that gas pipeline.237  Each 

gas business is also required to assess its compliance with its price-quality path every year.238 

4.4. Defining Transport Capacity & Capacity Rights 

4.4.1. Two pipelines with two different access regimes and capacity 
rights 

217. The two transmission networks are currently operated under separate transmission access codes that 

set out the terms and conditions for accessing the transmission pipelines in a non-discriminatory way. 

218. The Maui Pipeline Operating Code (MPOC)239 governs the operation of the Maui pipeline.  Since the 

MPOC was established in 2005 the Maui pipeline has operated under a “common carriage”-like open 

access regime.  The regime means that all shippers use the pipeline under the same standard 

agreements.240  No advance bookings are required, and shippers have no specific contract rights to 

capacity - shippers nominate their requirements daily and that forms the capacity for that day.241   

219. The MPOC also includes a “contract carriage” element in an option for nominating an Authorised 

Quantity (AQ). An AQ is a specific quantity nominated by a shipper for a specific zone and expiry 

date. AQ volumes in each zone are available up to 70% of the capacity of the pipeline, a shipper may 

have more than one AQ and AQs can be bought and sold.242  AQs allow shippers to have a certain 

quantity nominated that has priority over non-AQ volumes.243  As of 2017, no AQ has been requested 

as capacity is not a concern for users.244 

220. The First Gas North Island Transmission System pricing and access agreements are operated under 

the Vector Transmission Code (VTC).245  The First Gas North Island Transmission System operates 

under a non-discrimination policy, which means that anyone can use the system under the same 

                                                 
236  MPOC, 2.12. 

237  Commerce Commission New Zealand (October 2018), Gas pipelines performance and data, accessed on 21 June 2019, 

Link: https://comcom.govt.nz/regulated-industries/gas-pipelines/gas-pipelines-performance-and-data. 

238  Commerce Commission New Zealand (October 2018), Complying with the default price-quality path, accessed on 21 

June 2019, Link: https://comcom.govt.nz/regulated-industries/gas-pipelines/gas-pipelines-price-quality-paths/gas-

pipelines-default-price-quality-path/compliance-statements 

239  First Gas (4 January 2018), Maui Pipeline Operating Code – Final Operating Code. 

240  Gas Industry Company New Zealand (December 2017), New Zealand Gas Story – The state and performance of the 

New Zealand gas story, sixth edition, p. 95. 

241  Gas Industry Company New Zealand (December 2017), New Zealand Gas Story – The state and performance of the 

New Zealand gas story, sixth edition, p. 102. 

242  First Gas (4 January 2018), Maui Pipeline Operating Code – Final Operating Code, p. 34.  

243  Gas Industry Company New Zealand (December 2017), New Zealand Gas Story – The state and performance of the 

New Zealand gas story, sixth edition, p. 95. 

244  Gas Industry Company New Zealand (December 2017), New Zealand Gas Story – The state and performance of the 

New Zealand gas story, sixth edition, p. 95. 

245  First Gas is still following the pricing methodology set out in 2013 when Vector owned the network.  Source: First Gas 

(1 October 2015), Vector Transmission Code. 
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conditions.246  The VTC sets out what is essentially a contract carriage regime, and the terms and 

conditions of access.247  Capacity is booked in advance and paid for a year, with allocations occurring 

each September.  Shippers notify First Gas of transmission capacity needed, and if the contractual 

capacity requirements exceed the physical capacity in the pipeline, then First Gas will allocate 

“Reserved Capacity” to Shippers.  In these cases, Reserved Capacity is allocated based on Reserved 

Capacity in the previous year and then any remaining capacity is allocated in each case based on: 248 

“the proportion that the Shipper’s request for increased capacity from the previous Year on that 

Pipeline bears to the aggregate of all Shippers’ requests for increased capacity from the previous Year 

on that Pipeline” 

221. There are also cases where a Shipper can request additional capacity throughout the year.  Shippers 

are also able to transfer Reserved Capacity to other Shippers.  

222. The figure below, taken form the GIC’s 2006 Transmission Access Issues Review illustrates the 

different products under the MPOC and VTC, their firmness and the time scale over which capacity 

can be booked. 

Figure 4.6: Firmness and timeframe of products under the MPOC and VTC 

 
Source: Gas Industry (June 2006), Company, Gas Transmission Access Issues Review: Consultation Paper, 

p. 25. 

223. The difference between the MPOC and the VTC means the possibility of contractual congestion and 

therefore inefficient underutilisation differs between the two pipelines.  As the GIC notes:249 

                                                 
246  Gas Industry Company New Zealand (December 2017), New Zealand Gas Story – The state and performance of the 

New Zealand gas story, sixth edition, p. 100. 

247  Gas Industry Company New Zealand (December 2017), New Zealand Gas Story – The state and performance of the 

New Zealand gas story, sixth edition, p. 100. 

248  First Gas (1 October 2015), Vector Transmission Code, p. 31. 

249  Gas Industry Company New Zealand (December 2017), New Zealand Gas Story – The state and performance of the 

New Zealand gas story, sixth edition, p. 102. 
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Contractual congestion – when demand for capacity exceeds the technical availability – may lead to 

underutilised capacity if Shippers who have booked it neither use it for themselves nor release it to the 

market, thus making it unavailable to other Shippers who are willing, but unable, to access it. Such 

‘hoarding’ of capacity is not possible under the Maui pipeline common carriage approach, but there is 

potential for it to occur if capacity on the First Gas North Island System becomes fully booked. 

224. As already mentioned, contractual or a physical congestion was not an issue for a large part of the 

early history of the transmission system.  However, in 2009 congestion issues started to occur on 

Northern Pipeline into Auckland, which put the contract carriage regime of the VTC under stress and 

triggered a series of reviews. 

4.4.2. Contractual congestion puts the VTC contract carriage regime 
under pressure 

225. In the 2006 Gas Transmission Access Issues Review, the GIC identified that under the VTC there was 

a lack of a reasonably priced short-term capacity product:250 

a) “Overrun” was very expensive; 

b) Secondary trading was not effective; and 

c) Under the contract carriage regime, “unbooked” capacity was not released as a short-term product 

by Vector. 

226. In mid-2009, Vector announced that it was unlikely to accept increased capacity reservations on its 

North Pipeline.  The North Pipeline is part of the North Island Transmission System extending north 

from the connection with Maui pipeline and is the main line serving Auckland, New Zealand’s largest 

population centre.251   

227. In September 2009, Vector announced measures to manage the congestion issues, including: 

disallowing increased capacity reservations, disallowing capacity transfers and queuing capacity 

requests.  This triggered an extensive consultation by the GIC to attempt to resolve capacity issues on 

the NITS.  In 2010, the GIC released an options paper on transmission capacity issues, which 

recommended five alternatives to the current transmission arrangements. 

228. In 2012, the GIC released a review of transmission access and capacity pricing written by a Panel of 

Expert Advisors (PEA) giving advice on issues relating to the availability of gas transmission capacity 

in New Zealand.  Recommendations included watering down grandfathered capacity rights, reviewing 

the use of interruptible contracts, and auctioning scarce capacity.252  

229. In 2013, the GIC released a second report from the PEA, which provided advice on measures to 

address gas transmission capacity concerns.  The key concerns raised by the report were broader than 

the North Pipeline congestion:253 

▪ Access arrangements do not provide for efficient allocation of capacity, both physical and 

commercial, as it becomes scarce. 

▪ There are inadequate transparent price signals to inform pipeline investment and operating 

decisions, and provide advance warning of expected pipeline congestion. There is also limited 

                                                 
250  Gas Industry Company (June 2006), Gas Transmission Access Issues Review: Consultation Paper, 4.4 - 4.11. 

251  Part of the North Island Transmission System servicing the Waikato, greater Auckland and Northland, currently owned 

by First Gas. 

252  Gas Industry Company Panel of Independent Advisors (July 2012), Review of Transmission Access and Capacity 

Pricing – Advice from the panel of Expert Advisors.  

253  Gas Industry Company Panel of Independent Advisors (July 2013), Review of Transmission Access and Capacity 

Pricing – Advice from the panel of Expert Advisors, p. 3.  
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transparency about the physical state of the pipeline systems and contractual arrangements for use 

of the pipeline systems. 

▪ The current arrangements provide preferential rights to incumbents, which can hinder new 

entrants and downstream competition, and foster a perception that arrangements are biased 

toward the interests of some parties. 

▪ There is an increased risk of inefficient intervention to address future congestion, because it can 

emerge with little or no warning (due to muted or absent forward price signals) and there are no 

demonstrably neutral and transparent mechanisms to allocate capacity if it becomes scarce. 

230. The PEA recommended a number of guiding principles for Vector moving forward, including 

transitioning away from grandfathering when it comes to capacity allocation, and moving to a 

willingness-to-pay allocation of capacity where scarcity may arise.254  

231. As a result of the GIC and PEA process, the industry formed the Gas Industry Transmission Access 

Working Group (GITAWG) to establish an industry led process for implementing the PEA’s 

principles.  While this occurred, the GIC continued its own work program to develop a counterfactual 

design to be used in the scenario where the industry led process failed.  This resulted in two options 

papers being published, one December 2013 and the other May 2015.  As we discuss in the next 

section, this work was superseded by the First Gas bringing both pipelines under common ownership 

in 2016. 

232. It now appears to be accepted that the issues of capacity scarcity on the Northern Pipeline related to 

contractual, rather than physical congestion.  As the GIC has recently noted, citing our advice to the 

PEA at the time:255 

Periods of capacity scarcity on the Transmission North Pipeline, which services New Zealand’s largest 

region, Auckland, raised market competition concerns in 2009. It became evident the constraints 

related more to a need for improved utilisation of existing physical capacity, than an immediate need 

for investment in new physical capacity.  

… 

Fundamental gas transmission issues were identified by NERA at the time as the lack of a price signal 

for capacity, little clarity around the effectiveness of a capacity secondary market, and uncertainty 

about the effect of the default/customised price-quality regulation on gas pipeline investment. 

4.4.3. When two become one: The GTAC will be a single access code 
for both pipelines 

233. After the sale of the North Island Transmission System to First Gas, which had also recently 

purchased the Maui pipeline, the Gas Transmission Access Code (GTAC) project was established to 

bring both networks under a single code and improve the efficiency of the transmission code.256  The 

GTAC has gone through consultation and assessment by the GIC and will come into effect in October 

2019.257  

234. The GTAC is essentially a common carriage regime.  The GTAC core product will be Daily 

Nominated Capacity (DNC), which is made up of a Maximum Daily Quantity (MDQ) and Maximum 

                                                 
254  Gas Industry Company Panel of Independent Advisors (July 2013), Advice from the panel of Expert Advisors – Report to 

Gas Industry Company, p. 5. 

255   Gas Industry Company New Zealand (December 2017), New Zealand Gas Story – The state and performance of the New 

Zealand gas story, sixth edition, p. 90-91. 

256  Gas Industry Company New Zealand (December 2017), New Zealand Gas Story – The state and performance of the New 

Zealand gas story, sixth edition, p. 104. 

257  Gas Industry Company Limited (27 May 2019), Overview, accessed on 21 June 2019, Link: 

https://www.gasindustry.co.nz/work-programmes/transmission-pipeline-access/overview/ 
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Hourly Quantity (MHQ).258  There will also be a Priority Right (PR) product, available at auction only 

for congested areas, which will essentially put the user at the "head of the queue" for its DNCs.  These 

products will allow daily nominations similar to the current MPOC rather than yearly like the VTC.  

235. The GTAC aims to simplify gas transmission in New Zealand.  Shippers will only need one 

Transmission Service Agreement rather than two.  This will also allow more flexibility as it will 

eliminate yearly nomination for any gas going through pipelines covered by the VTC. 

4.5. Price Determination Process for Transport Capacity 

236. Transmission systems are subject to default price-quality path determinations under Section 4 of the 

Commerce Act, which does not specify a pricing methodology, but an overall revenue cap with a 

wash-up mechanism.  Gas transmission and distribution price-quality paths are both set using the 

Commission’s Default Price Path (DPP) methodology.   

237. This is intended to be a relatively low-cost building blocks model that forecasts costs largely by 

projecting forward historical actuals capex and opex.  It is essentially the “base-step-trend” approach 

used by the AER for electricity distributors without the base adjustment.  If the DPP does not meet the 

needs of the business in question (for example, if historical expenditure requirements are materially 

different from the future requirements), then the business can apply for customised price path (CPP).  

The CPP bears closer resemblance to the regulatory determination the AER makes, under which the 

regulated business must submit a detailed expenditure proposal which is interrogated by the regulator. 

238. Initial asset values when the new regime came into force were determined to be previously disclosed 

regulatory values, which were generally recent replacement cost valuations.259 

239. The regulation under the Commerce Act does not specify any mandatory pricing methodologies.  This 

leaves First Gas to determine its own pricing methodology.  However, there is a set of “pricing 

principles” in the regulations and as part of the information disclosure requirements, the business must 

set an explanation of the consistency of its pricing methodology with the principles and the reasons 

for any inconsistency with the proposals.260 The pricing principles are contained in clause 2.5.2 of the 

gas transmission input methodologies determination and are set out below: 

  

                                                 
258  Gas Industry Company (5 December 2018), Preliminary Assessment of October 2018 Gas Transmission Access Code, 5th. 

259  See Chapter 4 of the Commerce Commission (December 2010), Input Methodologies (Electricity Distribution and Gas 

Pipeline Services): Reasons Paper. 

260  Clause 2.5.1 of the Gas transmission IM determination. 
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Figure 4.7: Commerce Commission’ Pricing Principles 

 

Source: Commerce Commission (December 2010), Input Methodologies (Electricity Distribution and 

Gas Pipeline Services): Reasons Paper. 
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 United States 

240. The gas industry in the United States is more than a century old.  For about half of that time, the 

federal government has been involved in gas price regulation to organise the gas production, pipeline 

and distribution industry.  Today, the natural gas industry in the United States can be described as 

having reached an equilibrium which exhibits the following attributes:  

a) A competitive gas production sector with spot and futures markets throughout the continental 

United States (extending into Canada), and centred at the Henry Hub:  This market differs from 

other international markets both because of the relatively low barriers to entry for competitive gas 

production and the application of high-technology to gas extraction from shale fields (hydraulic 

fracturing); 

b) Cost-based regulation of all interstate gas transmission pipelines provided under federally-

licensed pipeline capacity and capacity contracts between pipeline companies (who own no gas in 

their pipeline by regulation) and shippers (generally state-regulated gas distribution companies);  

c) Unregulated re-sale contract capacity rights (“sublet” rights) to the existing licenced pipeline 

capacity, creating a competitive market in the construction and re-sale of pipeline capacity rights;  

d) Largely “passive” regulatory certification and licensing of the competitive market in pipeline 

capacity expansions at the federal level.261  

241. The most striking element of US gas pipeline regulation, compared to other countries, is the lack of 

non-contractual “common carriage” obligations on gas pipelines. The history of gas pipeline 

regulation split from the “common carriage” rules created for the older US interstate oil pipeline 

regulations in the 1930s.  Gas pipelines do not own the gas that they transport and all capacity is 

owned by shippers under an open access regime.  The new federal gas pipeline regulations define 

service around point-to-point capacity contracts, with access to federally-regulated pipelines limited 

only to those holding such contracts. 

242. The transition to open pipeline access and deregulated wholesale gas prices was not smooth or 

deliberate in terms of gas market regulatory policy.  However, the political and institutional story is 

critical to understanding the development of the world’s first and most-developed unregulated gas 

pipeline capacity market and its accompanying highly competitive gas market. 

243. While throughout the 1930s to the 1980s gas pipelines generally sold the gas they transported at their 

connections with state-regulated local distribution companies, the basic point-to-point, contract-based 

commercial aspects of US interstate pipelines were key to its later development. Those contracts 

permitted the federal regulator to press for the “unbundling” of gas pipeline companies starting in the 

1980s.  The creation of a genuine unregulated market in contract capacity rights came only around the 

year 2000, after the federal regulator oversaw the creation of a highly specific and transparent kind of 

contract capacity right that permitted its competitive resale:  The “Coasian” market in the legal rights 

to capacity on the US interstate pipeline system.262  

                                                 
261  By “passive” we mean that after state regulators permit local regulated gas distributors to sign long-term contracts for 

pipeline capacity, the federal regulators generally accept those state-approved distributor contracts as evidence of 

“public need” under federal regulations, permitting interstate pipeline capacity projects to proceed.  

262  For a discussion of the US “Coasian” gas pipeline capacity, in reference to Ronald Coase who defined such markets, 

see . Jeff Makholm (2012), The Political Economy of Pipelines: A Century of Comparative Institutional Development, 

The University of Chicago Press Books. 
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5.1. Development of the Gas Industry  

244. The US gas industry was not subject to federal regulation until the 1930s.263  At that time, there was 

increasing pressure to somehow regulate the industry as public outcry regarding abuses by public 

utility holding companies arose.  Economist Emery Troxel found in 1936 that the five largest utility 

holding companies controlled more than 60 per cent of “trunk” gas pipelines.264  Other studies found 

that by 1935, almost 80 per cent of US gas pipeline mileage was owned by vertically-integrated 

holding companies extending from production to distribution.265 Figure 5.1 below shows natural gas 

pipelines in the United States in 1930. 

Figure 5.1: US Gas Pipelines, 1930, 8 Years Before the Natural Gas Act 

 
Source: Youngberg (1930), Natural Gas, America’s Fastest Growing Industry, Schwabacher-Frey Company, p. 

58. 

245. Vertical integration was the form of gas pipeline organisation used to manage investment risk. Table 

5.1 shows the rapid pace of construction of vertically-integrated gas pipelines in the US in the late 

1920s and early 1930s. 

                                                 
263  E. Troxel (1947), Economics of Public Utilities, Rinehart & Company, New York, p. 164-170. 

264  E. Troxel (November 1936), Long-Distance Natural Gas Pipe Lines, The Journal of Land and Public Utility Economics, 

p. 347. 

265  R.W. Hooley (1968), Financing the Natural Gas Industry, AMS Press, New York, p. 31. 
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Table 5.1: Gas Pipelines Built Under Vertical Integration, 1925-1936 

 

Source: E. Troxel (November 1936), Long-Distance Natural Gas Pipe Lines, The Journal of Land and Public 

Utility Economics, p. 347. 

246. These holding companies exerted their market power primarily by pyramiding control over regulated 

franchises, with excessive returns at the top and risk of financial collapse at the bottom.  In response, 

Congress introduced the Public Utility Holding Company Act of 1935 (PUHCA).266  Negotiations 

over a final gas pipeline legislation took Congress three more years.  The Natural Gas Act of 1938 

(NGA) passed the House and Senate in June 1938, giving regulatory authority to the Federal Power 

Commission (FPC, predecessor to the Federal Energy Regulatory Commission, FERC) to regulate 

natural gas pipelines.267  It represented a wide-ranging compromise of interests as it: 

a) Limited federal jurisdiction to interstate pipelines (to satisfy the states); 

b) Rejected principles of “common carriage” in favour of long-term contract-carriage (to satisfy 

distributors’ demand for privileged, essentially permanent, pipeline access on behalf of their 

millions of customers); 

                                                 
266  See: R.D. Cudahy and W.D. Henderson (2005), From Insull to Enron: Corporate (Re) Regulation after the Rise and Fall 

of Two Energy Icons, Energy Law Journal, Vol. 26, No. 1, p. 35-110. 49 Stat. 803 (1935). See also Title I of the act 

declared utility holding companies to be “affected with the national interest,” which required federal regulation. On 11 

June 1935, the Senate passed the Public Utility Holding Company Act by a vote of 56-32, despite fierce campaigning 

against the bill by utility holding company owners and managers. The Act was repealed in 2005 by the Energy Policy 

Act (EPACT) of 2005 (section 1263) when significant changes in the electric and gas industry prompted change and 

after the gas pipeline transport system in the U.S. had become fully competitive.  See M.W. Melnyk and W.S. Lamb 

(2006), PUHCA’s Gone: What is Next for Holding Companies?, Energy Law Journal, Vol. 27, No. 1, p. 1-24. 

267  M.E. Sanders (1981), The Regulation of Natural Gas Policy and Politics, 1938-1978, Temple University Press, 

Philadelphia, p. 42-45. 

 

 

Name of Company Miles Field of Supply 
Principal 

Destination 

Diameter 

(inches) 

Date of 

Completion 

Magnolia Gas Co. 217 Northeastern Texas Beaumont, TX 14 to 18 1925 

Interstate Natural Gas Co. 280 Monroe & Richland, LA New Orleans 22 and 18 1927 

Memphis Natural Gas Co. 250 Monroe and Richland Memphis 18 Dec., 1928 

Southern Natural Gas Corp. 462 Monroe and Richland Atlanta 22 and 20 Nov., 1929 

Mississippi River Fuel Co. 526 Monroe and Richland St. Louis 22 Nov., 1930 

United Gas Public Service Co. 158 Louisiana Fields Franklin, LA 14 June, 1931 

Lone Star Gas Co.  350 Panhandle Field Fort Worth 20 to 16 1926 

Cities Service Pipe Line Co. 450 Panhandle Field Kansas City, MO 20 1928 

Colorado-Interstate Gas Co. 340 Panhandle Field Denver 22 and 20 June, 1928 

Natural Gas Pipe Line Co. of Amer. 905 Panhandle Field Chicago 24 Aug, 1931 

Panhandle-Eastern Pipe Line Co. 1200 Panhandle Field Detroit 24 and 22 July, 1936 

Northern Natural Gas Co. 1100 Panhandle and Hugoton Minneapolis 24 to 16 1932 

United Gas Co. 150 Jennings (South Texas) Monterrey, Mex. 12 1930 

Atlantic Seaboard Co. 467 Eastern, KY Coatesville, PA 22 Mar., 1932 

Lycoming Natural Gas Co. 110 Tioga, PA Syracuse, NY 20 1931 

Western Pub. Serv. Corp. 345 Clay Basin, Wyo. Salt Lake City 18 1929 

Montana Power Gas Co. 200 Cut Bank, MT Anaconda, Butte 20 1931 

Montana Power Gas Co. 120 Dry Creek, MT Bozeman 10 1931 

Western Gas Co. 707 Jal, N.Mex. Phoenix 16 and 10 Jan., 1934 

Pacific Gas and Elec. Corp. 325 Buttonwillow, CA. San Francisco 22 1929 

Southern Fuel Co. 207 Kettlemen Hills CA Los Angeles 26 1931 

Standard Pacific Gas Line. 205 Kettlemen Hills CA San Francisco 26 and 20 1931 

   Total Miles 9074     

      

Source: Troxel (1936), p. 347. 
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c) Limited pipeline entry through federal licensing (to protect existing pipeline companies from 

“destructive competition”); and 

d) Directed the new federal regulator to create a common uniform and publicly-accessible 

accounting system for financial and operating records, and set “just and reasonable” prices for 

licensed capacity (to provide assurance to Congress that its new industry regulator would have 

effective powers).  

247. The first time the new Commission acted to set the rates of an interstate pipeline, the Act was 

challenged as being a Constitutional overreach.  However, it survived with the Supreme Court’s 

ruling in the 1944 Hope Natural Gas decision that settled basic concepts of property value for 

regulated companies in the US.  

248. The result of the NGA, which continues to govern US gas pipeline transport today, was implicit 

contracts for gas pipeline services contained in the federally-regulated charges for the sales of natural 

gas by the pipeline companies to distributors.  The terms of these contracts for delivered gas sales 

were defined in the regulated tariffs (a book containing all terms, conditions and relevant existing 

regulated prices, as well as sample copies of service agreements, contracts and nomination forms).  

The tariff books for each gas pipeline company differed, but all specify the following: 

a) Availability:  This limited service to shippers that had duly executed a service agreement (a 

contract); 

b) Qualifications for service:  Various technical qualifications were required for sales customers 

taking service from the pipeline; 

c) Delivery points:  The shipper had particular delivery points.  The service agreement could restrict 

the type of deliveries between primary and secondary points or give discretion to the pipeline 

company; 

d) Rates and charges:  This would specify the maximum FPC-authorised rates, that would appear on 

summary pages elsewhere in the tariff book; 

e) Monthly bills:  This term specified the nature of the monthly bill that would aggregate the various 

rates and charges; 

f) Failure of the seller:  This provision described the consequences of the failure of the pipeline 

company to deliver applicable flows and pressures, and the consequences to the monthly bills; 

and 

g) General terms and conditions:  This covered all applicable safety and security obligations as listed 

in the general Code of Federal Regulation. 

249. All of the individual sheets in the tariff book were individually approved by the FPC (and later by its 

successor: The FERC).  They were subject to change as the result of a tariff investigation.  For 

example, changes would be approved by a general tariff review, at least to the existing “rates and 

charges” pages even if all other characteristics of the service remained the same.  In their totality, the 

pages of the tariff book represented a firm contract for the delivery of gas, under defined pressures 

and qualities and at particular locations.  It could change only at the direction of the regulator.  

Furthermore, while the individual service agreements between gas pipelines and their customers had a 

prescribed duration (20 years was common), those agreements were renewable at the sole discretion 

of the customer under the maximum approved rate.  That is to say, the pipeline contracts were 

effectively perpetual.  
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250. Table 5.2 shows the rapid construction of new pipelines from 1944 through 1956 under the implicit 

contract arrangement associated with selling delivered gas under regulated tariffs. By 1961, major 

natural gas pipelines covered the United States (See Figure 5.2). 

Table 5.2: Gas Pipelines Built Under Implicit Long-Term Contracts, 1944-1956 

 

Source: A.R. Tussing and C.C. Barlow (1984), The Natural Gas Industry: Evolution, Structure and Economics, 

Ballinger, Cambridge, Massachusetts. 

Figure 5.2: US Gas Pipelines, 1961, After 23 Years of the Natural Gas Act 

 

Source: National Petroleum Council (1962), Report on Oil and Gas Transportation Facilities. 

 

 

Name of Company Miles Area of Supply 
Principal 

Destination 

Diameter 

(inches) 

Date of 

Completion 

Tennessee Gas Transmission Co. 1,265 Texas Gulf Coast Cornwall, WV 24 1944 

Texas Eastern Transmission Corp.* 1,340 East Texas New York City 24 1945 

Texas Eastern Transmission Corp.† 1,475 East Texas New York City 20 1945 

El Paso Natural Gas Co. 1,200 Permian Basin San Francisco 26-30 1947 

Michigan-Wisconsin Pipe Line Co. 1,609 Panhandle/Hugoton Field Milwaukee/Detroit 24 1949 

Transcontinental Gas Pipe Line Co. 1,840 Texas-LA Gulf Coast New York City 26-30 1950 

El Paso Gas Co./Pacific Gas & Electric 1,100 San Juan Basin, NM San Francisco 24-34 1950 

Tennessee Gas Transmission Co. 520 Northwest Pennsylvania Boston 24 1951 

Texas-Illinois Natural Gas Pipeline Co. 1,300 Texas Gulf Coast Chicago, IL 26-30 1951 

Trunkline Gas Co. 1,300 Louisiana Gulf Coast Central Illinois 24-26 1951 

Algonquin Gas Transmission Co. 300 New Jersey Boston 24 1953 

Gulf Interstate Company 1,150 Louisiana Gulf Coast West Virginia 30 1954 

Southern Natural Gas Co. 450 Louisiana Gulf Coast 

Pipe terminus, 

Monroe Field 20-24 1954 

Southern Natural Gas Co. 1,200 Louisiana Gulf Coast Michigan 30 1956 

Pacific Northwest Pipe Line Co. 1,487 San Juan Basin Seattle 22-26 1956 

   Total Miles 17,536     

 

Notes: 

* Conversion of "Big Inch" oil pipeline 

† Conversion of "Little Big Inch" oil pipeline 

 
Source:  Tussing and Barlow (1984)      
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251. The NGA had shortcomings that were revealed as the market trended towards competitive transport.  

These included:268 

a) Pipeline companies were not natural monopolies but semi-rivals, who bought gas in the producing 

fields in a race to win new licences.  The problem, according to Professor Alfred Kahn, was that 

the “upward thrust” of prices in the fields was driven by the necessity of finding uncommitted 

fields, given the race to obtain certification.269  Originally, the NGA required pipelines to obtain a 

licence when entering a market already served by another pipeline.  However, in 1942 the Act 

was amended to require pipelines to obtain licences for all new construction, extension or 

acquisition;270 

b) The Supreme Court, directed the FPC to regulate all gas prices in 1954, even contract prices 

where pipelines and producers were “unbundled”.271  Costly shortages or surpluses in volatile gas 

markets arose, as the regulator attempted to set market-reflective prices for gas at the wellhead.272 

c) To avoid federal regulation of the gas price, pipeline companies were required to exit the gas 

business and provide transport only.  The same volatile gas market that had caused expensive 

shortages also threatened the gas pipeline companies.  By 1986, the financial exposure of US gas 

pipeline companies to “take-or-pay” charges of gas producers totalled approximately $11.7 

billion, threatening their financial integrity.273  The FERC offered financial incentives for pipeline 

companies to volunteer to adopt a new open access mode of business.274  

252. Competitive transport took years of steady work and litigation to accomplish (from 1985 to 2000).275 

From 2000 to 2005, shippers funded 10 pipelines each stretching more than 250 miles with long-term 

contracts (see Table 5.3). Shippers required concretely defined rights on a clearer cost basis.  They 

also required the ability to sell without friction, or pipeline company interference, in transparent sub-

let markets, in order to give long-term pipeline “tenants” the ability to exercise their contract rights 

efficiently. 

                                                 
268  This list is adapted from Jeff Makholm (2012), The Political Economy of Pipelines: A Century of Comparative 

Institutional Development, The University of Chicago Press Books, p. 151-152. 

269  Kahn (1959), Before the Federal Power Commission in the Matter of Champlin Oil & Refining Co., et al., Docket Nos. 

G-9277, et al., Testimony of Dr. Alfred E. Kahn, p. 70-71. Kahn maintained that securing reserves sufficient to enable 

pipeline promoters to get FPC certification was for them a “license to coin money,” which conferred great market power 

on the producers who were in a position to lease large blocks of reserves. 

270  Section 7(c) of the Natural Gas Act of 1938 gave the FPC authority to judge the economic need of interstate gas pipelines 

proposing to enter a market already served by another (52 Stat, [1938], p 825). Section 311 of the Natural Gas Policy Act 

of 1978 allows an interstate pipeline to transport gas on behalf of an intrastate pipeline or local distribution company 

without prior FERC approval. Similarly, an intrastate pipeline company may transport gas for an interstate pipeline or 

local distribution company without prior FERC approval. FERC exempts facilities constructed thusly from Section 7(c) 

certificate requirements (92 Stat. [1978], p. 3388).; 77th Congress, 2nd Session – Chapter 49, February 7, 1942. 

271  Phillips Petroleum Co. v. Wisconsin 347 U.S. 672 (1954) 

272  See: R.J. Pierce (1988), Reconstituting the Natural Gas Industry, from the Wellhead to the Burnertip. 

273  Pipeline Take or Pay Costs Continue to Mount (August 10 1987), Oil & Gas Journal, p. 20.  

274  Under FERC Order No. 436 (50 Fed. Reg. 42,208), pipelines offering transportation services were required to provide 

such services on a non-discriminatory basis. Order No. 436 offered a means for pipelines to spread part of their take-or-

pay liabilities through fixed surcharges to their customers, if those pipelines embraced open access.  A succeeding 

Order No. 500 (52 Fed. Reg. 30334) was required to address legal obstacles to the implementation of this policy, 

offering pipeline companies a mechanism to recover roughly half of their uneconomic gas costs. 

275  FERC Order No. 636, 59 F.E.R.C.¶  61, 030; FERC Order No. 637, 90 F.E.R.C.¶ 61,109. Also see Jeff Makholm 

(2012), The Political Economy of Pipelines: A Century of Comparative Institutional Development, The University of 

Chicago Press Books, p. 140-149.  
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Table 5.3: Gas Pipelines Over 250 Miles Built Under Long-Term Capacity Contracts, 
2000-2005 

Source: FERC filings and press releases. 

253. Gas pipelines transitioned from the dominant buyers and re-sellers of gas in the United States to not 

owning the gas they ship in interstate commerce.  For its part, the FERC’s main role had been to 

regulate gas pipeline entry and cost-based rates.  Now it had another task:  Preserving the value of 

tradable secondary market capacity entitlements for those who hold them, and ensuring that they trade 

efficiently and effectively by improving transparency.276  By 2018, US gas pipelines had further 

expanded to reach new markets, see Figure 5.3.  

                                                 
276  For example, to enhance competition in the secondary capacity release market, in 2008 FERC removed the rate ceiling 

on short-term capacity release transactions of one year or less. FERC Order No. 712 123 FERC 61,286 

 

 

Name of Company 

Miles of 

Main 

Line 

Field of Supply Principal Destination 
Diameter 

(inches) 

Date of 

Completion 

Alliance Pipeline LP 887 Saskatchewan County, SK Cook County, IL 36 2000 

Kern River Transmission Co 922 Wyoming Kern Country, CA 36 2001 

Energy Transfer Co 264 Anderson County, TX Georgia 42 2001 

El Paso Natural Gas Co. 1088 

McCamery (Town) County, 

TX Border County, CA 30 2002 

Questar Pipeline Co 405 San Juan County, NM California 16 2002 

Gulfstream Natural Gas System 560 

Jackson/Mobile County, 

MS Polk County, FL 36, 30 2002 

Kern River Transmission Co 716 Wyoming Kern Country, CA 36 2003 

Williston Basin Interstate PL 253 Carter County, WY Dunn County, ND 16, 8 2003 

Colorado Interstate Gas Co. 380 Weld County, CO Kiowa County, KSM 36 2004 

Kinder-Morgan Energy Partners 254 McCamey County, TX Travis Country, TX 24 2005 
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Figure 5.3: US Gas Pipelines, 2018, 80 Years After the Natural Gas Act 

Source: NERA analysis of Energy Information Administration data. 

5.2. Current Regulation and Market Environment 

5.2.1. Distinct foundations of the modern US gas market 

254. There are three elements of the modern competitive US gas market which explain why the high-

technology production industry of shale gas is, so far, a largely a North American development:  

1. Private landowners own the gas (i.e., they control the sub-surface rights);  

2. There is a highly competitive oil and gas field service sector; and 

3. Connecting to the nearest interstate pipeline completes the journey to market. 

255. With these elements, billions of dollars of invested capital flow into competitive shale gas 

development and there now “thousands” of producers competing on the supply side of the market.277  

In the absence of these elements, particularly the third which stems from transport regulation, other 

countries have not developed any substantial shale gas resources. 

5.2.1.1. Landowners own the gas  

256. In the US, each state has jurisdiction over minerals ownership, where a fee simple title gives the 

landowner rights to everything below the surface, down the centre of the earth.  On private lands 

(which account for some 60 per cent of US lands), the owner of rights to the surface in most instances 

owns the subsurface mineral rights and terms for exploration and development.  Therefore, 

exploration and production companies only need come to an agreement with the landowner.  

                                                 
277  American Petroleum Institute (2014), Understanding Natural Gas Markets: A Primer, p. 16. 
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5.2.1.2. Highly competitive oil and gas field services sector 

257. The US has a highly competitive oil and gas field services industry.  Using the Department of Labor’s 

Standard Industrial Classification (SIC) codes, the nature of the industry is evident: SIC 1311 (Crude 

Petroleum and Natural Gas), 146 firms; SIC 1382 (Oil and Gas Field Exploration Services), 16 

firms.278  Most of these firms are privately held.  For publicly-traded firms, the Value Line Investment 

Survey lists 91 publicly-traded firms in its “Oilfield Services/Equipment Industry” listing, many of 

which have been in business for decades.   

5.2.1.3. Connecting with the interstate system completes the journey to 
market 

258. Bringing the gas to market is where its value is realised and this requires ready access to pipelines to 

ship to even the smallest of consumers who use gas.  An easy connection to customers reduces the 

transaction costs of supplying gas and simplifies the business case for investments in new gas supply. 

259. What distinguishes the United States (and Canada) from other countries is its competitive, yet tightly 

regulated interstate pipeline system.  Federal pipeline regulatory reforms in the 1990s removed 

pipeline interests from the gas market by creating a competitive market in transport capacity rights.  It 

is a system of rival pipeline ownership operating under federal licences and overseen by a type of 

regulatory control that has led to the creation of a deregulated market in transport capacity rights.  A 

ready spot market for gas awaits shale gas developers who reach the interstate system.  There is no 

regulatory or bureaucratic agency, and no further regulatory requirements, between the gas producer 

and the market once at the interstate pipeline. The availability of such a competitive continental 

market for gas invites the financial industry to participate in bearing the risk of shale development, as 

such firms would participate in the production and sale of other commodities.  

5.2.2. Regulating gas transportation to encourage an efficient market 

260. It took more than 80 years for the US gas pipeline industry to develop the competitive market today, 

for both the daily use and construction of new certificated transport capacity.  In addition, the 

regulation of gas pipelines in the US has led to a competitive market for entry into pipeline markets 

and the use of pipeline infrastructure.  This has resulted in a liquid wholesale gas market with efficient 

investment in pipelines.  

261. The FERC regulates all interstate gas pipelines in the same manner:  Licensing all new capacity, 

setting cost-based tariffs and defining the terms for pipeline capacity trading amongst market actors.  

Regulation seeks to encourage 1) competitive entry of new capacity (i.e. efficient investment), 2) 

competitive pricing of new capacity (i.e. efficient pricing) and 3) competitive use of pipeline capacity 

once constructed (i.e. efficient allocation).  It is difficult to isolate the features of the US regime under 

each of these categories as they work in conjunction to support the market as a whole.  However, the 

key features can be loosely categorised as follows. 

262. The key features of the US regime that support efficient investment are: 

a) The FERC balances the potentially competing goals of (a) facilitating investment in useful 

infrastructure and (b) the public interest; 

b) Unregulated competition between pipeline companies to construct new capacity; and 

c) The FERC licences all new pipelines, including extensions and expansions.  During review, the 

FERC evaluates economic need (based on signed contracts and proposed cost of service) and 

environmental impact. 

                                                 
278  Ibbotson Cost of Capital 2013 Yearbook (2013), Morningstar. 
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263. The key features of the US regime that support efficient pricing are: 

a) The FERC determines a “maximum reference rate” structure for any pipeline based on that 

pipeline’s costs; 

b) Pipeline companies and shippers can negotiate rates if the “maximum reference rate” is also 

offered to shippers;   

c) Public transparency of any negotiated deviation from the maximum reference rate is required to 

avoid undue discrimination between shippers; and 

d) All rates for extensions or expansions of pipeline capacity use incremental pricing (that is, the 

costs of construction are not rolled-in to the existing cost of service but priced separately.) 

264. The key features that encourage efficient allocation are: 

a) The precise definition of contractual rights for pipeline shippers; 

b) The ability to re-sell those rights to others at unregulated prices; and 

c) Mandated electronic bulletin boards with tight regulations on information transparency, to 

facilitate secondary market trading between shippers. 

265. In summary, the FERC prohibits undue preference in rates or services, both through regulation and 

transparency in every aspect of contracting, so as to facilitate investment; enables the greatest 

flexibility in the dealings between pipelines and their shippers consistent with that prohibition; and 

requires the provision of sufficiently detailed and usable information so that shippers can themselves 

help to reveal or prevent undue preference if they feel harmed by it. 

5.2.3. The effects of efficient regulation and technology 

266. The FERC’s emphasis on clear and transparent regulation and information availability, coupled with 

the exploitation of new technology in shale gas production, has had a major impact on the US gas 

industry as shown in Figure 5.4.  One of the largest gas pipelines on the continent, the 1,679-mile 

Rockies Express Pipeline, commissioned in 2009 to bring Rocky Mountain gas to eastern markets 

switched direction in 2015 due to changing sources of supply.279 

                                                 
279  Rockies Express Pipeline LLC (Issued February 27, 2015), Docket No. CP14-498-000, Order Issuing Certificate. 
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Figure 5.4: Total Shale Gas Production in the United States: Shale Gas has Shifted the 
Sources of US Gas Supply 

 

Source: Energy Information Administration 

Note: Gulf Coast includes Permian, Haynesville, and Eagle Ford basins. Total also includes Barnett, Woodford, 

Bakken, Niobrara-Codell, Mississippian, Fayetteville, and “Rest of US Shale.” 

267. For the last 20 years, gas pipeline construction in the United States has blossomed. Between 1996 and 

2017, more than 70,000 million cubic feet per day (MMcf/day) of new pipeline capacity was 

completed (see Table 5.4 and Table 5.5).  Pipeline companies expanded capacity by more than 

100,000 MMcf/day and built more than 50,000 MMcf/day of lateral projects.  More than 20 pipelines 

completed flow reversals after the shale revolution took hold.   

 



   United States 

  
 

© NERA Economic Consulting  71 
 
 

Table 5.4: Capacity of Completed Pipeline Projects by Project Type from 1996 to 2017, 
MMcf/day 

 

Source: Energy Information Administration 

268. The historical trend of pipeline construction extended through 2018. 

Table 5.5: Capacity of Pipeline Projects by Project Type as of 2018, MMcf/day 

 

Source: Energy Information Administration 

269. Similarly, over the last ten years, the market for liquefied natural gas has changed dramatically in the 

US as illustrated in Figure 5.5.  In 2007, 21 different enterprises were competing to construct 

Year New Pipeline Expansion Lateral Reversal Total

1996 1,524          828             232             -              2,583          

1997 2,543          2,161          581             -              5,285          

1998 1,045          4,789          841             -              6,675          

1999 1,483          1,964          1,051          -              4,498          

2000 2,345          5,611          973             -              8,929          

2001 1,502          3,453          3,706          -              8,661          

2002 2,832          3,872          4,198          -              10,901        

2003 820             5,202          2,996          -              9,018          

2004 570             2,822          2,219          -              5,611          

2005 1,510          4,404          1,499          -              7,413          

2006 2,555          4,208          3,470          -              10,234        

2007 4,232          8,537          2,368          -              15,137        

2008 11,233        24,694        8,645          -              44,572        

2009 15,432        4,327          2,587          -              22,345        

2010 6,099          6,931          4,039          -              17,069        

2011 6,376          6,139          5,840          350             18,704        

2012 1,498          2,962          990             -              5,451          

2013 366             3,345          1,806          -              5,517          

2014 2,531          2,882          1,194          944             7,551          

2015 1,052          2,573          515             5,305          9,445          

2016 206             3,859          1,001          3,308          8,374          

2017 6,568          2,455          2,098          5,329          16,450        

Total 74,321        108,017      52,849        15,236        250,423      

Project Status New Pipeline Expansion Lateral Reversal Total

Announced 17,800        3,283          320             1,465          22,868        

Applied 16,856        6,751          2,467          -              26,074        

Approved 2,667          1,492          933             1,500          6,592          

Completed 10,264        6,077          3,218          6,611          26,170        

Construction 9,880          5,812          997             875             17,564        

Total 57,467        23,415        7,935          10,451        99,269        
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regasification facilities to import LNG supplies.280  Today, there are two operating liquefaction 

terminals, nine with the FERC approval, and 18 more in the proposal stage.281  

Figure 5.5: Monthly US Natural Gas Imports and Exports, Billion Cubic Feet per Day 

 

Source: Energy Information Administration 

270. By 2017, the US became a net natural gas exporter, on an annual basis, for the first time with both 

LNG and pipeline exports.282
 

5.3. Defining Transport Capacity & Capacity Rights 

271. In the 1990s and early 2000s, the gas pipeline industry had accepted the transition from implicit 

contracts for delivered gas to explicit, undbundled contracts for transportation capacity (where 

shippers hold the rights to capacity and pipelines merely transport gas).  The FERC then moved to 

strengthen those shipper rights, including the ability of shippers to purchase gas supply from 

competitive producers, and to separate the regulated prices of existing capacity from the prices of 

newly constructed capacity (aka incremental pricing). 

5.3.1. Creating a market 

272. The first step in creating a market for contractual transportation rights was to convert traditional 

delivered gas contracts, between pipelines (as both owners and shippers of the gas) and distribution 

companies, to contracts only for transportation.  Before the interstate gas transmission companies 

could finance their pipeline projects, they wrote implicit delivered gas contracts with gas distributors 

for the majority of all the interstate capacity in the country.  The FERC, through regulation and 

litigation proceedings, transformed existing arrangements into firm transportation contracts where 

shippers purchase gas in the competitive market and pipelines merely transport that gas.  

273. Gas transmission contracts already existed because, regulation notwithstanding, the capital market 

required that gas distribution company buyers commit to a long-term string of payments before it 

                                                 
280  Laura Olive (2016), Variations in Inland Transport Regulation: A Barrier to a Competitive Global LNG Market, 

Current Sustainable/Renewable Energy Reports, Vol. 3, No. 1-2, p. 10-17. 

281  Federal Energy Regulatory Commission (23 October 2018), North American LNG Import/Export Terminals, Existing 

October 23, 2018.  Federal Energy Regulatory Commission (29 January 2019), North American LNG Export 

Terminals, Approved January 29, 2019.  Federal Energy Regulatory Commission (23 October 2018), North American 

LNG Export Terminals, Proposed, October 23, 2018. 

282  Energy Information Administration (1 October 2018), “U.S. net natural gas exports in first half of 2018 were more than 

double the 2017 average”. 
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provided the capital to build the pipe.  However, modern technology made it possible to track a 

shipper’s gas through the network in real time, therefore making it easier to transform the pipeline 

company function to transportation only.  

274. Given these features of the gas pipeline industry, the market could readily accept an efficient market 

in the rights to transmission services.  Buyers held clear contractual rights to most existing interstate 

capacity.  Therefore, with electronic bulletin boards, mandated by the FERC, to provide 

comprehensive market information to buyers and sellers of capacity rights and the ability to trade 

transport rights in real-time, a secondary market in capacity rights was a natural next-step. 

275. The FERC allows and facilitates re-selling of pipeline capacity (on a temporary or permanent basis) 

on interstate pipelines.  The market is well informed, with no information barriers.  There are no 

artificial barriers to creation of new capacity.283 

5.3.2. Protecting basic contractual property rights 

276. After the change in federal regulation, the interested parties initiated considerable litigation 

surrounding the creation of a market in transport rights.  The gas pipeline companies, for example, 

were generally opposed to a number of provisions that may have otherwise delivered the new 

regulation more quickly.  These objections generally involved 1) the precise definition of contractual 

rights for pipeline shippers, 2) the ability of those rights to retain their value as a defined product, and 

3) the ability to re-sell those rights to others at unregulated prices.    

277. Firstly, the FERC initially had to work to create highly specific physical gas transport rights. The 

FERC put pipeline-owned gas on the same footing with third-party gas, and then developed a 

technical specification of those capacity property rights.  Individual pipeline companies worked out, 

and the FERC approved, the physical parameters of their transport rights. 

278. Secondly, it took years for the FERC to rule out the prospect of diminishing the value of existing 

capacity rights by allowing the cost-of-service of longstanding capacity to be “rolled-in” with the cost 

of newly constructed capacity.  In other words, the issue was whether to add new capacity costs to the 

same pool of costs out of which rates are made for those holding long-term capacity contracts.  The 

pipeline companies fought for roll-in, while their shippers fought against it.284  After some early 

indecision and confusion at the FERC regarding this issue, the agency decided that incremental 

capacity should reflect incremental costs, essentially putting all new gas pipeline projects on a 

competitive basis.285  Henceforth, the market would decide whether an incremental project is 

financially viable on its own. Rolled-in pricing of new capacity diminishes the value of existing 

capacity rights by socialising the costs of a project amongst shippers who do not directly benefit from 

that capacity.  Existing shippers effectively subsidise new capacity which distorts prices and inhibits 

efficient pricing and efficient allocation of capacity. 

279. Thirdly, the FERC delayed permitting unregulated secondary market prices for some years which 

created considerable distortion in the market for capacity.  That is, the FERC initially limited 

secondary market prices to the level of the maximum FERC-approved tariff.  Those shippers who 

                                                 
283  The Coase Theorem is generally stated as follows:  Given well-defined property rights, low transactions costs, perfect 

competition, complete information and the absence of wealth and income effects, resources will be used efficiently and 

identically regardless of who owns them.  See: R. H. Coase (October 1960), The Problem of Social Cost, Journal of Law 

and Economics, Vol. 3, p. 1-44.   

284  It is easy to see why the pipeline companies would favour roll-in.  The major pipelines systems were held on the books 

of the pipeline companies at original cost, and were partially depreciated.  Capacity on those lines was far less expensive 

than new capacity.  With roll-in, existing pipelines could propose new projects at prices far below their construction costs, 

making up the difference through higher prices for their pre-existing shippers.  Such a manifest subsidy for new pipeline 

construction would allow existing pipeline companies to substantially under-bid all entrant rivals to serve expanded load, 

regardless of whether their projects were the least costly. 

285  The FERC finally imposed incremental pricing in July 2000.  See: Federal Energy Regulatory Commission, Policy 

Statement on Determination of Need; 1902-AB86, FERC Docket No. PL-3-000. 
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valued the capacity could not buy it, and those who would provide competing services were 

confronted by unduly cheap competition from existing pipelines.  The existence of a cap on secondary 

market prices gave existing pipelines the ability to bar competitive entry by new pipelines, who could 

not effectively gauge the market for new capacity.  The FERC finally allowed unregulated secondary 

market trading in 2008. 

5.4. Price Determination Process for Transport Capacity 

280. The FERC requires all major interstate gas pipelines file an annual report, the Form 2, with financial 

and operating information.  Other non-major interstate gas pipelines file an abbreviated version.286 

Form 2 includes (but is not limited to) corporate information, financial statements, plant in service and 

depreciation accounts and gas volumes transported. Form 2, FERC-filed tariffs, rate cases and 

publicly available information on contracts and capacity trading inform market participants of 

pipeline financials and operations.  

281. As part of its licensing procedure, the FERC evaluates economic need based on contracts signed for 

new capacity and a cost-of-service and resulting rates as described above.  The cost-of-service rates 

are available to the public, including the costs of construction, operating costs, shippers and tariffs.  

The availability of such information to the market is part of the regulatory objective of transparency 

that encourages efficient investment and pricing.  

282. The FERC uses the “straight-fixed-variable” approach to determine rates for primary capacity, in 

other words, the rate agreed before the FERC licenses pipeline capacity and approves construction.  

Rates are calculated with a fixed (rental) component, recognising the fixed nature of most pipeline 

costs, and a variable component, reflecting the usage costs of flowing gas.  Rates reflect the capital 

and operating costs of constructing and maintaining transport service. They also reflect distance, as 

rates are set point-to-point, by receipt and delivery point.  As mentioned above, the “maximum 

reference rate” in the filed tariff represents the price available based on costs.  Pipelines are free to 

negotiate alternative tariffs, so long as the maximum reference rate remains available.  This rate 

provides a useful backstop for both shippers and the pipeline.  The consistent principles and approach 

to calculate transportation rates across pipelines creates ease in administration for the regulator, 

comparability across pipelines and removes elements of disagreement between the regulator, pipeline 

companies and shippers.  

283. FERC’s regulations permit primary capacity holders (those that hold long-term contracts) the ability 

to sell that capacity in a secondary market.  The dissemination of commodity price information 

provides market transparency which can serve to inform market participants, aiding the trade and 

competition in the gas commodity itself.  For commodities that are costly to transport, such as gas, 

regional price indices allow potential pipeline entrants to determine if there is demand for more 

capacity in a particular region. In liquid gas markets, for example where there are hundreds or 

thousands of trades as in the US, granular location-specific indices report prices at various points 

along specific pipelines and zones along the pipeline route. 

284. With respect to regulated pipeline information, encouraging or mandating price transparency in the 

primary market is simply a function of the dissemination of regulated pricing information.  It is 

important to publish regulated primary capacity prices (efficient pricing) to encourage efficient 

investment, thereby allowing market participants (potential entrants and shippers) to evaluate the costs 

of shipping the gas commodity.  Transparency in the secondary markets is the necessary means by 

which to support a genuinely competitive market in the trade of capacity rights to transport gas.  Such 

information on the price of gas transport allows for the dissemination of information that encourages 

                                                 
286  Form 2 and 2A data available at https://www.ferc.gov/docs-filing/forms/form-2/data.asp. Non-major interstate natural 

gas pipelines are those pipelines not defined as a natural gas pipeline under Section 1 of the Natural Gas Act and deliver 

less than 50 million MMBtu annually. The FERC evaluates the delivery threshold on a facility-by-facility basis. Form 

2A is substantially similar to FERC Form 2. See: FERC Order 720-B.  
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competition in the gas itself.  In other words, the ability to readily trade capacity rights amongst users 

of that capacity allows for competition in the gas commodity market, the product shipped using those 

capacity rights.  By way of analogy, highways provide competitive transport for a myriad of 

commodities, and competitive highway transport allows for competition in the markets for those 

commodities.  Financial institutions recognise the opportunity to trade on the differences in prices 

between different markets, and the potential to capitalise on the risks associated with differing prices. 

285. To facilitate secondary market trading in the US, pipelines independently operate Electronic Bulletin 

Boards as required by FERC’s regulations and standardised procedures.  The FERC identifies which 

data must be available for market participants on the Electronic Bulletin Boards but does not itself 

collect or distribute that data.  The main purpose is to facilitate the operation of a secondary capacity 

market, not provide a way for the FERC to collect more information about regulated interstate 

pipeline operation: such data is the function of the FERC Form 2 (Statistics of Interstate Natural Gas 

Companies).  Rather, the EBBs aid in the operation of the secondary capacity market.  

286. The FERC requires that pipelines maintain access for a period not less than 90 days from posting, and 

archives the information for not less than 3 years.287  Maintaining data availability for a defined 

length of time allows subscription data providers, such as CapacityCenter.com in the US, to provide a 

centralised repository of all interstate capacity contracts and capacity release transactions, including 

historical data.  Subscribers such as gas traders and other market participants, who pay a fee, can 

utilise the historical data and analysis provided by this third-party to facilitate a competitive gas 

market.288  

  

                                                 
287  The following are examples of individual pipeline information provided on their website: (1) Texas Eastern 

Transmission (https://infopost.spectraenergy.com/infopost/TEHome.asp?Pipe=TE); (2) Vector Pipeline 

(http://www.vector-pipeline.com/Informational-Postings/Locations.aspx); (3) Cameron Interstate Pipeline 

(http://www.gasnom.com/ip/cameron/) 

288  See Capacity Center, accessed on 21 June 2019, Link: http://www.capacitycenter.com/index.html  
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 Canada 

287. There are large similarities between Canada’s and the US’s basic institutional architecture for 

regulation.  Canada enacted regulatory changes in its gas market in the 1980s.  However, because of 

its smaller gas market and the dominant position of its largest pipeline company, TransCanada Ltd, it 

did not push to create the Coasian transport markets that revolutionised US gas supply.  Nevertheless, 

the shifting of supply patterns, with the development of unconventional supplies in the eastern US, 

has caused major dislocations and a further development of pipeline regulatory practices. 

288. There are two significant competitive developments in the history of Canada’s gas pipeline industry:  

a) The federal regulator’s (the National Energy Board—NEB) response to the failure of 

TransCanada Ltd to fill its gas pipelines.  This was because of the displacement of Alberta 

supplies, which traditionally supplied eastern Canadian gas distributors, by shale gas from the 

eastern United States; and  

b) The NEB’s sharper focus on competitive pricing of Canada’s interprovincial pipelines into 

unconventional gas fields. 

6.1. Development of the Gas Industry  

289. Natural gas was first discovered in Canada in 1859 in the province of New Brunswick.289  Canada’s 

gas industry developed in the early part of the 20th century with discoveries in the Western provinces 

that supplied the population centers on both coasts.290  Today, natural gas production comes from the 

Western Canada Sedimentary Basin (WCSB) located in British Columbia, Alberta and 

Saskatchewan.291 The upstream gas industry is made up several hundred companies engaged in 

exploration, drilling and production of raw natural gas.292 

290. The same three reasons facilitating the development of the gas industry in the United States exist for 

Canada.  The landowner owns the gas (though 89 per cent of land is owned by the government), there 

is a highly competitive oil and gas field services industry, and connection to the interprovincial 

pipeline completes the journey to market.293 

6.1.1. Pipeline regulation 

291. The TransCanada pipeline was planned and built in the late 1950s to supply abundant Alberta gas to 

the nation’s eastern population centers. It has long been North America’s largest gas pipeline 

operation. It originally sold “delivered gas” as a vertically-integrated company but was unbundled in 

the mid-1980s to provide gas transport only, like US gas pipeline companies.  

292. Pipeline regulation in Canada closely mirrors that in the US, particularly with respect to open access 

requirements.  Canada requires that shippers know the terms and conditions of access to a pipeline in 

                                                 
289  Canadian Association of Petroleum Producers (CAPP), Natural Gas, accessed on 21 June 2019, Link: 

https://www.capp.ca/canadian-oil-and-natural-gas/natural-gas.  

290  D. Russum (2004), A Brief History of Canada’s Natural Gas Production, Recorder, Vol. 29, No. 3, Link: 

https://csegrecorder.com/articles/view/a-brief-history-of-canadas-natural-gas-production.  

291  Canadian Association of Petroleum Producers (CAPP), Natural Gas, accessed on 21 June 2019, Link: 

https://www.capp.ca/canadian-oil-and-natural-gas/natural-gas. 

292    Natural Resources Canada (August 2018), Natural Gas Facts, accessed on 21 June 2019, Link:      

https://www.nrcan.gc.ca/energy-facts/natural-gas-facts/20067#L1 

293  C.C. Wyatt (10 November 2015), Mineral rights in Canada, Pipeline News, Link: 

https://www.pipelinenews.ca/opinion/columnists/mineral-rights-in-canada-1.2102451.  
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advance and that rates be non-discriminatory across shippers.294  Canada created those open access 

regulations beginning with the “Halloween Agreement” (i.e. the Western Accord on Energy Pricing 

and Taxation) which deregulated gas prices and was signed in October 1985 by the federal 

government and the provinces of Alberta, British Columbia and Saskatchewan.  Subsequent 

regulatory reform unbundled gas and transport services.  All parties must have non-discriminatory 

access to pipeline transportation in compliance with the tariff on file.295  Canada ultimately preserved 

some elements that the U.S. rejected (like rolled-in pricing in some circumstances and not requiring 

complete transparency on released capacity trades), but generally regulators in the US and Canada 

pursued a common regulatory model designed to permit the greatest gas supply competition through 

an independent pipeline system. 

293. The rapid development of shale gas in the Marcellus field in the eastern US since 2010 has provided 

inexpensive supplies that are much closer to the major eastern Canadian markets of Ontario and 

Quebec.  As a result, the eastern Canadian gas distributors have turned away from Alberta gas as their 

pipeline contracts with TransCanada system expire, which has idled much of the TransCanada 

pipeline capacity.  

294. In 2013, for the first time, three Canadian gas distributors (Enbridge Gas Distribution, Union Gas 

Limited and Gaz Metro) acted collectively to contend with TransCanada regarding its proposed cost 

of service and rate structure.  The NEB balanced reasonable assurances for business continuity for 

TransCanada with the need to treat that company like the competitor it has become, declining to fully 

insulate TransCanada from the ultimate effects of changing gas supply patterns.  That is, the NEB 

stated that those effects were the results of “fundamental risk”, and that losses that arise through the 

failure of TransCanada to fill existing pipelines would be “just like another business that faces 

competition.”296 

295. The NEB has also moved to strengthen competition in the extension of pipeline capacity into new and 

unconventional gas fields. The NEB has long used a case-by-case approval process for new pipeline 

rates, granting seemingly wide latitude for the use of “rolled-in” pricing:  This, by mixing all pipeline 

costs together, can subsidise new projects at the expense of existing customers, effectively obstructing 

competitive pipeline entry.297 

6.2. Current Regulation and Market Environment 

296. As the largest gas pipeline system in North America, TransCanada’s operations have been disrupted 

by the changing nature of gas supply, particularly as unconventional supplies in the eastern US have 

undercut the demand for Alberta gas in TransCanada’s eastern markets.  Meanwhile, WCSB gas has 

                                                 
294   The NEB explained this in its decision in GH-2-87, stating that: “The Board, however, considers it essential that all 

terms and conditions of access to a pipeline be clearly reflected in the tariff in order to ensure that there are no undue 

service restrictions imposed by pipeline companies involved in the marketing or producing sectors of the natural gas 

industry. In the Board’s view, prospective shippers are entitled to know the conditions of access to a pipeline system in 

advance of contract negotiations, as this knowledge will allow market participants to make informed supply and market 

decisions thereby contributing to the efficient functioning of the natural gas market.  Also see NEB Act Part IV. 

295    National Energy Board (June 2017), Canada’s Pipeline Transportation System 2016, accessed on 21 June 2019, Link: 

https://www.neb-one.gc.ca/nrg/ntgrtd/trnsprttn/2016/ppln-tlls-nd-shppr-srvcs-eng.html  

296  National Energy Board (March 2013), Case No. RH-003-2011 (TransCanada PipeLines Ltd), p. 3. 

297  In 2013, the NEB denied TransCanada’s request for rolled-in treatment for expansion into new shale fields in Northern 

British Columbia (through its Nova Gas Transmission Line—NGTL—subsidiary). The NEB said that company’s 

request would “unreasonably subsidize the extension of the NGTL Alberta System into an area where it would compete 

with infrastructure already in place.” National Energy Board Report (January 2013), Case No. GH-001-2012 (NOVA 

Gas Transmission Ltd.), p. 30.  
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access to growing markets to support oil sands growth, domestic market growth in California and the 

Pacific Northwest, as well as the potential for LNG exports to the Far East.298  

297. Figure 6.1 illustrates the tight link between gas markets in the United States and Canada, with arrows 

indicating the flows of gas crossing the border between the two countries. 

Figure 6.1: Natural Gas Flows between Canada and the United States, 2015 

 

Source: National Energy Board, Canada’s Pipeline Transportation System 2016 

298. Canada is a net gas exporter, primarily via pipeline to the United States (see Figure 6.2) 

 

                                                 
298  National Energy Board (July 2017), Canada’s Role in the Global LNG Market, Link: https://www.neb-

one.gc.ca/nrg/sttstc/ntrlgs/rprt/2017lngmrkt/2017lngmrkt-eng.pdf 
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Figure 6.2: Monthly Natural Gas Trade Volumes 

 

Source: National Energy Board Commodity Statistics 

299. Limiting TransCanada’s protection from the effects of competition on its existing pipelines, and 

denying it an uncompetitive advantage when extending into new shale developments, signalled that 

Canadian gas pipeline companies must ultimately compete in a growing gas industry that is 

increasingly served by unconventional supplies.  

300. Figure 6.3 shows US exports to Canada increasing substantially over the last 20 years. 
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Figure 6.3: US Natural Gas Pipeline Exports to Canada 

 

Source: Energy Information Administration 

6.3. Defining Transport Capacity & Capacity Rights 

301. Canada has an open access transport market that is without the same market for transport entitlements 

as in the United States. In 1989, the National Energy Board (NEB) approved changes on the 

TransCanada system to allow shippers to reassign firm transportation rights to third parties.  The NEB 

allows secondary market trading, but does not require pipelines to assign that right to shippers.  That 

is, shippers have the ability to trade in the secondary market, but the NEB does not mandate that 

pipelines give that ability to shippers as in the United States.  The NEB does not require pipelines to 

post capacity trades on electronic bulletin boards (as in the US) because, in 1995, it determined that it 

was unnecessary. 299 

302. In terms of accounting practices and judicial review, Canada and the US have similar regulatory 

environments.  Often enough, the US Supreme Court decision in Hope Natural Gas is cited in 

Canadian rate cases.  Both countries similarly value the right to earn a fair return on the opportunity 

cost of capital. Canadian regulatory decisions protect the rights of regulated property owners as they 

do in the US.300  

303. When it comes to transparency in the transport system and resale of capacity rights, the US and 

Canada differ.  Canada does not have complete transparency in capacity release trades, nor does it 

have frictionless web-based exchange, an effective commodities clause that bars the pipeline from 

owning the gas that it ships, or mandatory incremental pricing for new capacity.  A lack of complete 

                                                 
299  Jeff Makholm (2012), The Political Economy of Pipelines: A Century of Comparative Institutional Development, The 

University of Chicago Press Books, p. 156  

300  Jeff Makholm (2012), The Political Economy of Pipelines: A Century of Comparative Institutional Development, The 

University of Chicago Press Books, p. 156-157.  
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transparency, and without low transactions costs of such exchange, inhibits secondary market 

exchange.  The ability to own the gas that it ships gives the pipeline company an ability to behave 

anticompetitively in the market for shipping gas, just as the ability to roll-in the costs of new capacity 

artificially lowers costs and bars entry of new pipeline companies.301  Without these four elements, 

there is no definitive split between pipeline ownership and the ownership of legal transport rights. 

Whilst there exists a significant amount of capacity trading in Canada because of the cooperation of 

pipelines, a market akin to that of the US has not emerged. However, due to the closeness and 

constant interaction with the US, that absence likely has little effect on Canadian gas prices.302 

6.4. Price Determination Process for Transport Capacity 

304. Canada separates its gas and oil pipelines into two groups for financial regulation purposes.  Group 1 

pipelines involve US-style cost-based pricing regulation with a filed reference rate, no undue 

discrimination and stringent reporting requirements.  Group 2 pipelines are regulated on a complaint-

only basis with respect to pricing and must also have a tariff on file with the NEB.  In addition, Group 

2 pipelines must provide shippers with enough information to determine whether rates are just and 

reasonable.  The assignment of a pipeline to either group occurs when a new pipeline applies for its 

licence, though the NEB can reassign a pipeline to a different group should circumstances arise.  

Group 1 companies tend to have more extensive pipeline systems and serve captive customers.303 

Table 6.1 shows Group 1 regulated pipelines while Table 6.2 lists pipelines regulated under the Group 

2 framework.  

Table 6.1: Group 1 Natural Gas Pipelines 

 

Source: National Energy Board, Canada’s Pipeline Transportation System 2016 

                                                 
301  Jeff Makholm (2012), The Political Economy of Pipelines: A Century of Comparative Institutional Development, The 

University of Chicago Press Books, p. 157.  

302  Jeff Makholm (2012), The Political Economy of Pipelines: A Century of Comparative Institutional Development, The 

University of Chicago Press Books, p. 157-58.  

303  “Pipeline companies regulated by the Board are divided into two groups for financial regulation purposes. Group 1 

companies are generally identified as those with extensive systems under the Board’s jurisdiction, whereas those with 

lesser operations are designated as Group 2 companies.”  Source: National Energy Board (January 2017), Filing 

Manual, Guide P – Tolls and Tariffs, p. 5P-2. 

Alliance Pipeline Ltd.’s Alliance Pipeline

Foothills Pipe Lines Ltd.’s Foothills Pipeline System

Maritimes & Northeast Pipeline LP’s Maritimes & Northeast Pipeline (M&NP)

Nova Gas Transmission Ltd. (NGTL)

Trans Québec & Maritimes Pipeline Inc.'s Trans Québec & Maritimes Pipeline (TQM)

TransCanada PipeLines Limited’s TransCanada Mainline

Westcoast Energy Inc.'s Westcoast Transmission System
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Table 6.2: Group 2 Natural Gas Pipelines 

 

Source: National Energy Board, Canada’s Pipeline Transportation System 2016 

305. Rates are set in a similar fashion for Group 1 pipelines as those in the US:  The rates are based on a 

cost-of-service framework using the rate base for capital, a return, and annual operating and 

maintenance costs to derive a revenue requirement.  As discussed, the exception is for expansions or 

extensions, where the NEB reviews applications for “rolling in” the costs to the existing rate base on a 

case-by-case basis, whereas the FERC requires incremental pricing.  If an extension or expansion is 

rolled-in to the existing rate base, all existing shipper rates change.  The NEB reviews the particular 

circumstances of each application for pipeline extensions or expansions when determining the 

appropriateness of rolled-in pricing or incremental pricing for rates.  Key considerations for the NEB 

(as for the FERC) are that the rate methodology results in just and reasonable rates that do not unfairly 

discriminate across shippers.304  

306. The NEB seeks to meet these conditions by assessing two conditions: fairness and economic 

efficiency.  The NEB assesses fairness using the “cost-based/user-pay” principle: “to the greatest 

extent possible, tolls [rates] should be cost-based and those parties that cause costs to be incurred 

should be responsible for paying those costs, i.e., limited cross subsidization.”305  The reasonableness 

of cross-subsidization requires examining how the proposed rate design impacts existing shippers, 

from both the financial rise perspective of assuming responsibility for paying the costs of extension or 

expansion, and the perspective of benefits incurred from system expansion. In terms of economic 

                                                 
304  National Energy Board Act, Part IV, Sections 62 and 67. 

305  NEB Reasons for Decision in RH-1-2007, p. 21-22. 

1057533 Alberta Ltd. Ikkuma Resources Corp.

2193914 Canada Limited Mid-Continent Pipelines Ltd. (SaskEnergy)

6720471 Canada Ltd. Minell Pipelines Limited

Altagas Holdings Inc. for /on behalf of Altagas Pipeline Partnership Murphy Oil Company Ltd.

Arc Resources Ltd Niagara Gas Transmission Ltd

Bellatrix Exploration Ltd Northern Blizzard Resources Inc.

Bonavista Energy Corporation Omimex Canada Ltd.

Bow River Energy Limited ONEOK Rockies Processing Company (Canada) Ltd.

Canada Border Services Agency Pengrowth Energy Corporation

Canadian Natural Resources Limited Penn West Petroleum Ltd.

Canadian-Montana Pipe Line Company Pine Cliff Border Pipelines Limited

Centra Transmission Holdings Inc. Plains Midstream Canada ULC

Champion Pipe Line Corporation Limited SaskEnergy (Portal Municipal Gas Company Inc.)

Chief Mountain Gas Co-op Ltd. Shiha Energy Transmission Ltd

ConocoPhillips Canada Operations Ltd. Spectra Energy Midstream Canada Partner Corporation

County of Vermillion River No. 24 Gas Utility Spyglass Resources Corporation

Crescent Point Energy Corp. St. Clair Pipelines Management Inc.

Delphi Energy Corporation Steppe Petroleum Inc.

DR Four Beat Energy Corp. Strategic Transmission Ltd.

Emera Brunswick Pipeline Company Ltd.’s Brunswick Pipeline Tamarack Acquisition Corp

Encana Corporation TAQA North Ltd.

Enerplus Corporation acting on behalf of the Enerplus Partnership Terra Energy Corp.

ExxonMobil Canada Properties Union Gas Limited

FortisBC Energy Inc Vector Pipeline Limited Partnership

FortisBC Huntingdon Inc. Venturion Oil Limited

Forty Mile Gas Co-op Ltd. Veresen Energy Pipeline Inc.

Glenogle Energy Inc. Yoho Resources Inc.

Husky Oil Operations Limited
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efficiency, the NEB has stated that “economic efficiency generally means that tolls should promote 

proper price signals in order to maximize the utilization of the pipeline and thus lower costs.”306  

Maximising utilisation means ensuring allocative efficiency, where resources are allocated to those 

who value them most, and lower costs means ensuring productive efficiency, where services are 

provided at minimum costs. The NEB examines whether the proposal meets the above criteria for the 

pipeline in question and more generally, the market area which it plans to serve. 

307. In North America, incremental pricing is the default structure and geography plays a key role in rate 

setting.  However, one of the main reasons for the remaining existence of rolled-in pricing is the 

history of Nova Gas Transmission Ltd. (NGTL) and its NOVA Inventory Transfer (NIT) hub, where 

gas can trade anywhere within the NGTL system (similar to the DWGM/DTS system in Victoria).  

NGTL’s Alberta pipelines began as intra-provincial gas gathering lines built using public funds.  The 

system developed over time, was privatised, and came under the jurisdiction of the NEB. The NEB 

has denied NGTL’s applications to use rolled-in pricing in a few instances, but allowed it in others, 

after assessing the costs and benefits as above, including its judgement of the benefits of NIT and the 

historical circumstances of the pipeline system.307 

308. Group 2 companies are regulated on a complaint basis and as such do not file regular rate cases with 

the NEB.  Group 2 pipelines have the responsibility to provide shippers with sufficient information to 

enable them to determine whether a complaint is warranted.  The NEB may examine a Group 2 

pipeline’s rates upon receipt of a complaint or on its own initiative. In that instance, the NEB may 

request additional information from the Group 2 pipeline, including some or all of the information 

required of Group 1 pipelines.308 

 

  

                                                 
306  NEB Reasons for Decision in RH-1-2007, p. 22. 

307  Jeff Makholm (October 2015), ‘Entry/Exit’ Pipeline Pricing in Gas ‘Islands’ Enables EU to Resist Competition, Natural 

Gas and Electricity. 

308  National Energy Board (January 2017), Filing Manual, Guide P – Tolls and Tariffs, Link:  https://www.neb-

one.gc.ca/bts/ctrg/gnnb/flngmnl/index-eng.html.  

file://///nera-sydfs/Work/Projects/Energy/COAG%20GAS%20REG%20(113529)/Work/WT/Merged%20case%20studies/%20
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7. Performance of International Pipeline Regimes 

7.1. Delivering of Efficient Prices 

309. The performance of a regulatory regime for gas transport may be observed either from the direct 

evidence of outcomes in the pipeline sector or indirect outcomes in the gas commodity market. 

310. The direct impact of an inefficient pipeline sector is observable in the pipeline sector itself.  The 

inefficiency may manifest itself in over- or under-construction of capacity and/or prices for capacity 

that do not reflect its marginal costs over the short term or long term. 

311. The indirect impact is observable in the commodity market.  An efficiently-operating pipeline 

transport market is critical to an efficiently operating gas commodity market.  A transport sector that 

invests in insufficient capacity where it is need could prevent supply resources from being developed 

(frustrating dynamic or long run competition in the commodity market).  Where the pricing and 

allocation of capacity in the transport sector is inefficient, the commodity market may not operate 

effectively as gas cannot move freely, thus frustrating arbitrage and static competition to supply gas 

from existing sources. 

312. As a result, a poorly functioning gas transport sector is likely to result in higher prices in both the 

short and the long run, and more muted/volatile price signals in the short-run (which of course itself 

effects the long run). 

313. We examine the performance of regulation in the transport sector by assessing: 

▪ the level (and volatility) of the prices of the gas commodity between Australia and our case 

studies countries, to the extent data is available to do so and where lower prices may indicate a 

better-performing transport sector;  

▪ liquidity in the contract market for futures products (measured by churn), which indicates the 

health and degree of competition in trade of the commodity; and  

▪ a measure of transmission expenditure relative to gas consumption, which provides direct 

evidence on the cost of the gas network itself. 

7.1.1. Gas commodity price levels and volatility 

314. We start with the stylized fact that in European and American natural gas prices were historically both 

closely linked to global oil prices and therefore each other.  However, since roughly around the time 

of the financial crisis, the link between US gas prices and crude oil (and therefore European gas 

prices) has been broken (see Figure 7.1).  This separation can be attributed to a large increase in shale 

gas production, and an associated expansion of pipeline capacity, in the United States from 2008 

onwards (see Section 5.2.1 of US case study). 

315. European hub spot prices remain closely linked to each other due to interconnectors between markets 

in Britain (represented the National Balancing Pont (NBP) price), and mainland Europe (represented 

in Figure 7.1 by the TTF hub in the Netherlands).  This relationship is likely to strengthen as the EU 

implements legislation which further standardizes trading across European interconnectors. 
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Figure 7.1: Comparison of USA and European hub spot prices. 

 

Source: NERA Analysis. Raw data: Henry Hub, Bloomberg NGUSHHUB Index; TTF, Platts Powervision; NBP, 

Reuters NATBGAS; Brent, Reuters EIACRBR. 

316. Regarding the level of prices across our broader case study sample, Figure 7.2 below plots 90 day 

moving averages of the Brent Crude oil price and wholesale gas prices in Australia, New Zealand, 

Europe (represented by the NBP price) and the United States. 

Figure 7.2: Comparison of Australia, NZ, USA and European spot prices (moving 
average) 

 

Source: NERA Analysis. Raw data: Henry Hub, Bloomberg NGUSHHUB Index; NBP, Reuters NATBGAS; 

Brent, Reuters EIACRBR; NZ Spot, Ministry of Business Innovation and Employment; Victoria DWGM, AEMO. 
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317. As can be seen from Figure 7.2: 

▪ Australian prices, or at least those in the Victorian Declared Wholesale Gas Market (DWGM) 

were, prior to the commencement of LNG exports, generally below European prices and 

comparable to prices in the United States.   Since the commencement of LNG exports, prices have 

risen sharply and are now comparable to European prices and now appear to track global oil 

prices. 

▪ European prices, while remaining higher than US, NZ and Australian prices since the financial 

crisis, appear to have delinked from the Brent crude price between 2009 and 2016 and the 

becoming “re-linked”.  Gas prices at European hubs depend on the marginal source of gas for the 

European market.  Long term import contracts in Europe have historically been indexed to oil 

prices with take or pay constraints and therefore historically the marginal cost of gas depended on 

oil price movements.  Following the financial crisis, Europe experienced excess demand for gas 

and simultaneously became oversupplied with LNG from investments committed before the 

crisis.  Importers continued importing gas under their long-term contracts to meet their take or pay 

volumes.  They sold these excess volumes at the continental hubs which caused gas prices at these 

hubs to decouple from the oil-indexed import contracts.  From 2009 onwards, importers began 

renegotiating these contracts in response to the decoupling.  These renegotiations resulted in 

prices which were less heavily-dependent on oil indexation and which often had more flexibility 

over volume.  The apparent relinking between gas prices at hubs in 2015 may be a consequence of 

the lower level of oil prices from 2015 onwards and the lower take or pay constraints imposed in 

those renegotiations.   

▪ New Zealand, which does not export or import LNG, has wholesale prices that have generally 

been below European prices.  Prices were similar to Australian prices until ~2008, which 

coincides with the introduction of the NZ Emissions Trading Scheme (ETS), at which New 

Zealand prices were generally above Australian prices until Australia’s price became 

“internationalised” following the commencement of LNG exports. 

▪ Between 1999 and 2005, prices in the United States were typically above those in Great Britain 

(and the linked Continental European Hubs).  The winter of 2005/6 was exceptionally cold in 

Great Britain, which also experienced a major outage at its principal gas storage facility causing 

prices to decouple from Continental European prices and rise to unprecedented levels.  However, 

the United States has wholesale prices which remain materially below prices in other jurisdictions 

from 2008-9 onwards.  This decoupling was driven by a reduction in demand during the financial 

crisis and due to local shale gas production and are not linked to global oil prices. The US  

commenced LNG exports in 2016.309   

318. Turning to volatility, Figure 7.3 below presents daily spot prices in the US (Henry hub price), 

Australia (Sydney STTM and Victorian DWGM price) and the EU (the NBP price).  This shows that 

daily spot prices are generally more volatile in Australia compared the EU and United States. That is 

to say, while prices in Europe and the United States do move around a lot over longer periods of time, 

short term prices in Australia experience much more day-to-day volatility. 

                                                 
309  US Energy Information Administration (10 December 2018), U.S. liquefied natural gas export capacity to more than 

double by the end of 2019. 
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Figure 7.3: Comparison of Australian, EU and USA hub spot prices. 

 

Source: NERA Analysis. Raw data: Henry Hub, Bloomberg NGUSHHUB Index; NBP, Reuters NATBGAS; 

Sydney STTM, AEMO; Victoria DWGM, AEMO. 

319. This is confirmed by directly by analyzing the volatility of daily spot prices in each of our of spot 

prices series over time, as shown in Figure 7.4 below. 

Figure 7.4: International comparison of annualised volatility of between day spot price 
movements (January 2012 to January 2019) 

Source: NERA Analysis. Raw data: Henry Hub, Bloomberg NGUSHHUB Index; Adelaide STTM, AEMO; 

AECO, Bloomberg NGCDAEC1 BGAP Index; Victoria DWGM, AEMO; Gaspool, Platts Powervision; NCG, 

Platts Powervision; TTF, Platts Powervision; NBP, Reuters NATBGAS; Sydney STTM, AEMO. 
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320. This suggests that either some of feature of the mandatory short term markets in Australia efficiently 

results in a very volatile price signal, or that the short term markets provide a less accurate price signal 

than in the other countries we have examined.  The volatility of the DWGM and STTM likely reflects 

the limited role they play for market participants.  As the ACCC noted in the East Coast gas 

inquiry:310 

The STTMs and the DWGM are wholesale gas balancing mechanisms rather than true trading hubs. 

While a number of participants have indicated to the Inquiry that the STTMs, in particular, are a useful 

adjunct to their gas buying activities, they have limited utility in providing an accurate indicative price 

for other market participants or the wider contracting market.  

321. Regarding trading at the Walumbilla GSH, the ACCC observed that the market is thinly traded and 

prices are not an accurate reflection of a true indicative market price:311 

Confidential bilateral contracts continue to dominate the market. The Wallumbilla GSH allows 

participants to trade gas over longer terms than just a daily imbalance including weekly, monthly and 

three monthly, using standardised contracts. While there has been a small increase in trades as the 

LNG projects have commenced production, it remains relatively thinly traded and the prices at the 

Wallumbilla GSH are not an accurate reflection of a true indicative price. 

322. However, we note that the in its recent review of gas market liquidity, the AEMC found that:  

almost all quantitative indicators of liquidity on the GSH have positively changed over the past two 

years, in particular at the Wallumbilla location 

323. To an extent, long term bilateral contracts for gas explain limited commodity trading of gas.  

However, without a competitive market for transport (again, in either a primary or secondary sense), a 

liquid market for gas cannot exist.  There is therefore a circularity in that long term bilateral 

commodity contracts may be being singed precisely because there isn’t a liquid commodity market.  If 

recent reforms to improve capacity trading, enhance information exchange, and standardise contracts 

result in more competition to use the pipeline and allow for more seamless trade, this would likely 

enable a more competitive commodity market.  However, it is too early to judge the impact of the 

recent capacity trading reforms  

 

7.1.2. Forward market liquidity 

324. We examine the liquidity in wholesale markets by comparing the churn ratio at European and USA 

hubs, see Figure 7.5.  The churn ratio is defined as the total volume of contracts traded at the hub, 

normalized by national throughput (in other words consumption plus imports plus exports plus 

production). 

325. As discussed in Section 2.5 of Volume 1, the forward markets for gas in Australia are incredibly 

illiquid, so we have not included them in this graph. 

326. We were unable to examine a longer time series of data for churn ratios.  This would have shown that 

Continental European churn ratios in the early to mid-2000s were significantly lower, and close to 

zero, relative to USA churn ratios.  Indeed, the first continental European trading hub (Zeebrugge) 

was only established in the late 1990s/2000s and the TTF, now Europe’s most liquid hub, was only 

established in 2003.312 

                                                 
310  Australian Competition and Consumer Commission (April 2016), Inquiry into the east coast gas market, p. 88. 

311  Australian Competition and Consumer Commission (April 2016), Inquiry into the east coast gas market, p. 88.  

312  Gasunie Transport Services, TTF, Last Accessed: 29 April 2019, Link: 

https://www.gasunietransportservices.nl/en/shippers/products-and-services/ttf 



   Performance of International Pipeline Regimes 

  
 

© NERA Economic Consulting  89 
 
 

Figure 7.5: Comparison of churn across European and USA hubs. 

 

Source: NERA Analysis. Raw data: Fulwood (May, 2018), Asian LNG Trading Hubs: Myth or Reality. Primary 

source: NBP, Ofgem, IEA; TTF, Ofgem, IEA; Henry Hub, Cornerstone Research, IEA. 

7.2. Supporting Efficient Investment 

7.2.1. Pipeline expenditure 

327. Assessing the efficiency of expenditure of pipeline owners is fraught with difficulty.  The first 

challenge is quantifying the costs of the pipeline network itself.  One could measure the costs of the 

network in multiple different ways.  For instance, one could take current annual expenditure or the 

historical depreciated cost base or attempt to measure the real annuitized cost of the network.  Each of 

these methods is imperfect.  Current or forward-looking costs tell us as much about the excess of 

supply over demand in current conditions as the efficiency of capex.  Depreciated historical costs 

depend critically on period in which the pipeline operator undertook investment and in particular 

whether the network is largely new or old.   

328. The second challenge is attempting to control for the differences that allow us to determine whether 

expenditure is efficient – which may or may not be the lowest level of expenditure.  For instance, 

good fortune plays a material part in the total spent currently or in the past on a network.  That fortune 

may include whether investors and shippers guessed future network requirements accurately in the 

sometimes distant past when, in the case of Europe, a very different regulatory regime was operating.  

Topography and geography are also important drivers, such that small densely populated countries 

may have smaller transmission networks than larger countries of near-continental proportions. 

329. Given the inherent challenges of interpreting the efficiency of any given level of expenditure, such 

evidence must be examined with caution. 

330. We examine pipeline operator efficiency through a comparison across countries of total expenditure 

for all TSOs, normalized by national gas consumption, see Figure 7.6.  This analysis could be read to 

suggest that European and New Zealand pipelines are more efficient than those in the USA, delivering 

the same gas consumption for less expenditure.   
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Figure 7.6: Comparison of total expenditure by TSOs normalized by national gas 
consumption. 

 

Source: NERA Analysis. Raw data: Fulwood (May, 2018), Asian LNG Trading Hubs: Myth or Reality. Primary 

source: NBP, Ofgem, IEA; TTF, Ofgem, IEA; Henry Hub, Cornerstone Research, IEA. 

331. On its face, Figure 7.6 suggests that the US pipeline operators incur greater expenditure to deliver the 

same volume of gas as their German, UK and New Zealand counterparts.  However, this doesn’t 

control for the geographic scope of the network.  Figure 7.7 below takes the most recent year for 

which we were able to obtain a totex to consumption ratio and divides this by the length of the 

pipeline network.  This shows that expenditure per unit of gas per km of pipeline is comparable in the 

United States and Germany, but materially higher in the UK and New Zealand. However, we caution 

reading into this that the New Zealand and UK transmission networks are being operated inefficiently.  

As we have already discussed at length, pipeline costs are driven by geography, and Figure 7.7 may 

be simply telling us that New Zealand’s geography and the location/density of population centers 

means it is a costly country to transport gas in. 



   Performance of International Pipeline Regimes 

  
 

© NERA Economic Consulting  91 
 
 

Figure 7.7: Comparison of total expenditure by pipeline operators/TSOs normalized by 
national gas consumption and transmission network length (km) 

 
Source: NERA Analysis. Raw data: Gas consumption and country area data from BP Statistical Review of 

World Energy 2018. Totex from: Germany, BNetzA; UK, Ofgem; US, FERC; NZ, NZ Commerce Commission. 

7.2.2. Network topology 

332. We examine network topology, specifically the length of pipeline network, relative to consumption 

and land area to see if there are any trends that can be observed across the regimes about the 

efficiency of the pipeline networks.  

333. Figure 7.8 presents two ratios, the length of the pipeline network divided by natural gas consumption 

and the length of the pipeline network divided by the country land area. 

Figure 7.8: National pipeline length vs consumption and country area 

 

Source: NERA Analysis. Raw data: Gas consumption and country area data from BP Statistical Review of 

World Energy 2018.  Pipeline data from: UK, National Grid Gas; Germany, constructed from TSO reports, 
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France, constructed from TSO reports, Greece, DESFA; Spain, ; Portugal, REN Technical Data; Netherlands, 

Gasunie; Belgium, Fluxys; Italy, ARERA; Canada, Natural Resources Canada; US, PHMSA; Australia, APGA; 

New Zealand, NZ Commerce Commission.  

334. This shows, for example, that Australia has more pipelines than the United States per unit of gas 

consumption, but relative to its land area, the United States has more pipelines than Australia.  The 

Netherlands in particular, and Belgium, Italy and Germany to a lesser extent, stands out as having a 

high ratio of pipeline length relative to land area. 

335. Based on Figure 7.8, we do not believe measures based on the length of the network can accurately 

assess the incentives to provide efficient investment.  In particular, country area appears to be the 

material driver of pipeline lengths, as shown in Figure 7.9 below. 

Figure 7.9: Pipeline length (km) vs Country Area (km2) 

 

Source: NERA Analysis. Raw data: Country area data from BP Statistical Review of World Energy 2018.  

Pipeline data from: UK, National Grid Gas; Germany, constructed from TSO reports, France, constructed from 

TSO reports, Greece, DESFA; Spain, ; Portugal, REN Technical Data; Netherlands, Gasunie; Belgium, Fluxys; 

Italy, ARERA; Canada, Natural Resources Canada; US, PHMSA; Australia, APGA; New Zealand, NZ 

Commerce Commission. 

336. Furthermore, we do not control for pipeline capacity, nor the role of nations as transition countries: 

the Netherlands acts to connect gas markets in GB and the North Sea with the rest of mainland Europe 

and will therefore have greater pipeline investment. 

7.3. Supporting Efficient Allocation 

337. We compare the number of trades and capacity traded in secondary markets in Europe and the USA to 

assess the development of secondary markets and their support in ensuring an efficient allocation by 

avoiding contractual congestion, see Figure 7.10. 

338. US secondary market trading is much higher than European counterparts.  This is partly explained by 

differences in the two regimes:  In an entry-exit system a shipper does not need to obtain a portfolio of 

contracts from pipeline owners to ship gas.  Therefore, secondary market trading is likely to be lower 

because the shipper only needs to trade unused capacity at entry or exit points, rather than these 

numerous contracts across pipelines.    
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Figure 7.10: Comparison of secondary market trading in Europe and the USA. 

 

Source: NERA Analysis. Raw data: European data, PRISMA; US data, Capacity Center Trading Reports. 

339. Capacity trading in Australia is still in its infancy, as described in Chapter 2 – there are yet to be any 

trades through the AEMO administered capacity trading platform and capacity that is traded through 

the mandatory day ahead auction has largely cleared at the reserve price of $0. 

7.4. Minimizing Administrative Burdens 

340. We examine regulatory spending relative to national gas consumption to compare the regulatory 

burden across regimes, see Figure 7.11. We find that regulatory regimes in the UK, Germany and 

New Zealand are more expensive than in the USA. 

341. However, our underlying data here makes strong assumptions to determine regulatory spending only 

related to gas transmission.  

▪ For Ofgem, we currently assumed 25 per cent of the entire budget is used for gas transmission.  

25 per cent is likely to be a material overstatement:  Ofgem regulates electricity transmission, and 

distribution, gas distribution, gas and electricity wholesale and retail markets, and administers 

environmental schemes. 

▪ For BNetzA, ACER and Entsog, we estimate the fraction of staff dedicated to gas transmission 

using the ACER headcount in 2011 and apply this across all organizations. 
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Figure 7.11: Comparison of regulator budget per unit of national gas consumption 

 

Source: NERA Analysis. Raw data: FERC, Annual Budget Requests; Ofgem, Annual Reports, Proportion of 

costs from “smarter grids and governance (including RIIO price controls)”; ACER, Annual Activity Reports, 

estimated percentage of budget from headcount; Entsog, Annual Reports, estimated percentage of budget from 

ACER headcount; BNetzA, Annual Reports, total expenditure adjusted by ACER/Entsog percentage; NZ 

Commerce Commission, Commerce Commission Annual Reports, Natural gas pipeline services expenditure. 

7.5. Summary 

342. Cross country comparisons and benchmarking of performance is a notoriously difficult task. 

Nonetheless, three stylized facts suggest the US pipeline regime is performing better than regimes in 

other countries: 

▪ Wholesale gas prices are lower in the US and Canada than Europe, Australia and New 

Zealand and this appears to have been driven by the exponential growth in shale gas in the United 

States, which resulted in a de-linking of natural gas prices from oil prices.  Australia had 

comparable price levels to the US prior to the commencement of LNG exports and the linking of 

domestic gas prices to international LNG prices.  In other words, the persistently different prices 

in the US are a result of its self-sufficiency with respect to natural gas (driven by the shale boom) 

and isolation from global gas price movements.   If the much greater development of shale gas 

results from the pipeline regime, lower US gas prices also indicate the regulatory regime’s 

superior performance.  However, it is also important to bear in mind that there are environmental 

and political impediments to shale gas extraction unrelated to transport and that these may also be 

driving the observed price differences.313 

                                                 
313  E.g. the state of Victoria many European countries such as the Netherlands and France have banned shale the extraction 

of shale gas. See, The Premier (30 August 2016), Victoria Bans Fracking to Protect Farmers, accessed on 21 June 2019, 

Link: https://www.premier.vic.gov.au/victoria-bans-fracking-to-protect-farmers/.  Agence France-Presse, The Guardian 

(20 December 2017), France bans fracking and oil extraction in all of its territories, accessed on 21 June 2019, Link: 

https://www.theguardian.com/environment/2017/dec/20/france-bans-fracking-and-oil-extraction-in-all-of-its-territories.  

Reuters (10 July 2015), UPDATE 1-Dutch government bans shale gas drilling for 5 years, accessed on 21 June 2019, 

Link: https://www.reuters.com/article/netherlands-energy-shale-idUSL8N0ZQ2S720150710. 
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▪ Gas commodity forward market liquidity (measured by churn) is much higher in the US 

than in other countries.  This indicates that the wholesale gas commodity market is more 

competitive than other countries, or at least that the institutions in place to support forward trading 

are more developed.  However, we also note unbundling reforms in Europe are relative recent and 

forward market churn has been improving in Europe recently, and may continue to improve in the 

future; and 

▪ Secondary capacity market liquidity is materially higher in the US than other markets, 

though is partly driven by the nature of the entry-exit capacity rights in Europe and excess 

physical capacity/lack of contractual congestion obviating the need to reallocate primary capacity 

rights via a secondary market. 

343. However, as we have set out in the case studies, regulatory regimes evolve based on the historical and 

institutional context and therefore may be targeted at different objectives.  I.e. a lack of secondary 

capacity trading in the presence of excess primary capacity does not necessarily indicate a failure in 

the secondary trading regime.314 

344. We examined some other metrics relating to efficient investment/expenditure and regulatory burden.  

We are cautious in drawing strong conclusions from this evidence: 

▪ As we described in Section 1.2 of Volume 1, geography is the primary determinant of pipeline 

economics, and therefore any measures that assess the level of pipeline infrastructure will to some 

degree be driven by the locations of supply and demand and the extent to which they have 

changed over time.  This can strand existing infrastructure at the same time as new infrastructure 

is needed.   Thus what looks like inefficiency may actually be quite efficient behavior during a 

transition phase.   

▪ Making some very strong assumptions on regulatory burden suggests the US system is less costly 

to administer than the systems in the UK, NZ and Europe, normalized for gas consumption.  To 

the extent that the US regulatory proceedings are now less contested and largely rely on 

historical/actual expenditure being used to set rates, this is likely to be true.  However this 

analysis subject to the caveat that the FERC has no responsibility for regulated distribution which 

falls on state regulators, so its role in the gas sector is also narrower than other gas regulators. 

                                                 
314  I.e. in the presence if excess primary capacity shippers have little incentive to buy firm products and thus there will be 

little if anything to reallocate via the secondary market. 
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Qualifications, assumptions and limiting conditions 

This report is for the exclusive use of the NERA Economic Consulting client named herein. This 

report is not intended for general circulation or publication, nor is it to be reproduced, quoted or 

distributed for any purpose without the prior written permission of NERA Economic Consulting. 

There are no third party beneficiaries with respect to this report, and NERA Economic Consulting 

does not accept any liability to any third party. 

Information furnished by others, upon which all or portions of this report are based, is believed to be 

reliable but has not been independently verified, unless otherwise expressly indicated. Public 

information and industry and statistical data are from sources we deem to be reliable; however, we 

make no representation as to the accuracy or completeness of such information. The findings 

contained in this report may contain predictions based on current data and historical trends. Any such 

predictions are subject to inherent risks and uncertainties. NERA Economic Consulting accepts no 

responsibility for actual results or future events. 

The opinions expressed in this report are valid only for the purpose stated herein and as of the date of 

this report. No obligation is assumed to revise this report to reflect changes, events or conditions, 

which occur subsequent to the date hereof. 

All decisions in connection with the implementation or use of advice or recommendations contained 

in this report are the sole responsibility of the client. This report does not represent investment advice 

nor does it provide an opinion regarding the fairness of any transaction to any and all parties. 
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