
 

Oxera  Draft for Comment: Strictly Confidential i

The opening regulatory asset 
base of the Dutch gas 
transmission system 

Prepared for the NMa 

April 2011



   

Oxera Consulting Ltd is registered in England No. 2589629 and in Belgium No. 0883.432.547. 
Registered offices at Park Central, 40/41 Park End Street, Oxford, OX1 1JD, UK, and Stephanie 
Square Centre, Avenue Louise 65, Box 11, 1050 Brussels, Belgium. Although every effort has been 
made to ensure the accuracy of the material and the integrity of the analysis presented herein, the 
Company accepts no liability for any actions taken on the basis of its contents. 

Oxera Consulting Ltd is not licensed in the conduct of investment business as defined in the 
Financial Services and Markets Act 2000. Anyone considering a specific investment should consult 
their own broker or other investment adviser. The Company accepts no liability for any specific 
investment decision, which must be at the investor’s own risk. 

© Oxera, 2011. All rights reserved. Except for the quotation of short passages for the purposes of 
criticism or review, no part may be used or reproduced without permission. 

 



 

Oxera  The opening regulatory asset base of  
the Dutch gas transmission system 

Executive summary 

The NMa has asked Oxera to identify and apply an appropriate approach to value the 
opening regulatory asset base (RAB) of the Dutch gas transmission system operated by Gas 
Transport Services B.V. (GTS). This value will inform the NMa method decision on the price 
control for gas transmission services. 

The NMa has specified the following criteria for this exercise. 

– Objectivity—as far as possible the method should avoid making subjective decisions or 
judgements. 

– Comparability—the calculations are done on the same basis for all gas transmission 
system operators (TSOs) in the EU, and the method ensures a like-for-like comparison. 

– Fairness—TSOs have the opportunity to earn a reasonable return on efficiently incurred 
costs, but at the same time users do not end up paying again for networks whose value 
has already been factored into energy tariffs.1 

These criteria are derived from EC Regulation 1775/2005 on the conditions for access to the 
natural gas transmission network. They also incorporate the recommendations of the Dutch 
National Audit Office (Rekenkamer) on the regulation of energy networks. 

The methods for valuing the RAB essentially fall under two broad categories. 

– The replacement cost approach values the RAB with reference to the costs that would 
hypothetically be incurred by a new entrant to enter the market for transmission 
services. The main objective of this approach is to produce access charges that would 
deter market participants from making inefficient investments in networks or inefficient 
routing decisions.  

– The historical cost approach values the RAB with reference to the costs that were 
actually incurred by the company to build or acquire the network. The main objective of 
this approach is to prevent windfall gains and losses for the company, and associated 
impacts on consumers. 

Given the emphasis that the NMa places on the notion of fairness, the historical cost 
approach seems more relevant to this exercise than the replacement cost approach. The 
latter would be mostly relevant if there were: 

– significant scope for new entry or pipeline-to-pipeline competition in the Dutch gas 
transmission network; 

and 

– insufficient flexibility in the charging methodology to produce efficient price signals for 
the specific services concerned without amending the RAB valuation methodology. 

While an in-depth assessment of these considerations is outside the scope of this study, the 
available research does not seem to suggest that they are applicable at present. Should 
there be any concern with infrastructure-based competition, changing the structure of 

 
1 This specific interpretation of the term fairness is used throughout the report. 



 

Oxera  The opening regulatory asset base of  
the Dutch gas transmission system 

charges (or the mechanisms for allocating capacity) may be a more proportionate policy 
response than amending the RAB valuation methodology. 

Moreover, the replacement cost methodology requires a large amount of discretion and 
engineering judgement from the party responsible for the valuation, which may make its 
implementation more cumbersome. 

This leaves the question of how to implement the historical cost approach in the Dutch 
context. The application of this approach is, by its nature, largely contingent on the historical 
background. 

Oxera understands that, before the Dutch gas industry was restructured in 2005, Gasunie 
was essentially subject to a ‘cost plus’ regime, where the retail prices charged to end-users 
were based on the prices of the alternatives (gas oil and light fuel oil), while the wholesale 
prices paid to production companies were calculated to allow Gasunie to recover its costs. 
These costs included the company’s capital costs, calculated in accordance with the 
accounting standards of the time. 

If this understanding is correct, the net book value (NBV) of the transmission network would 
seem to be the most direct measure of the share of Gasunie’s capital costs that had not yet 
been recovered from customers when the industry was restructured in 2005, and, therefore, 
the valuation standard that most closely matches the notion that users should not pay again 
for assets already adequately remunerated. However, it is also important to ensure that the 
RAB valuation methodology allows GTS to earn a fair rate of return on any investment 
prudently and efficiently incurred, and the subsequent developments surrounding the 
introduction of competition and the restructuring of the industry may be relevant in this 
respect. 

In 2000, the Gas Act required the establishment of a regime of third-party access for 
transmission. In 2001, the DTe, the energy regulator at the time, made it clear that it 
considered depreciated historical costs (DHC) to be the relevant approach to valuing the 
RAB.2 However, from 2003 onwards, the DTe also allowed Gasunie to take into 
consideration international benchmarks when setting access charges. It is conceivable that 
these developments influenced investors’ expectations regarding future returns to Gasunie’s 
transmission business. In turn, these expectations may have informed the price paid by the 
Dutch government in the 2004 acquisition. 

In 2005, in its first method decision for gas transmission charges, the DTe continued to apply 
depreciated historical costs to value the RAB of the Dutch gas transmission system albeit 
incorporating an adjustment for inflation. Given the timing of this decision (ie, after the 
restructuring of Gasunie in 2004), it is unclear whether this influenced investors’ expectations 
concerning future returns and Oxera is not aware of any evidence that would confirm this. 

However, it is difficult to ascertain objectively these effects on future return expectations, and 
they would not necessarily provide a sufficient reason for basing the RAB determination on 
the acquisition value given the lack of consensus surrounding access charging at the time of 
the transaction. Moreover, it is conceivable that the acquisition value of GTS incorporated the 
acquirer’s expectations of outperformance against regulatory assumptions as well. As such, 
using the acquisition value to set the RAB would be somewhat circular, since the regulatory 
determination would influence, and be influenced by, investors’ expectations of the value of 
Gasunie’s network. 

Overall, given the lack of clarity concerning the basis for access charges before 2005, and 
given the challenges of disentangling the factors underpinning the acquisition value of GTS, 
it is difficult to identify a single valuation standard that would best ensure that investors earn 
 
2 Depreciated historical costs differed from the net book value in that depreciation was calculated to reflect expected asset lives 
rather than the accounting lives used in the company’s account at the time. 
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a fair return on their investment. This therefore implies that the NMa retains considerable 
opportunity to exercise its judgement in the matter of GTS’s opening RAB value, with the 
main differentiating factor between the methods being the emphasis on the fairness to 
consumers or fairness to investors (as illustrated in the figure below). 

Valuation methods and the fairness criterion (RAB values, as at December 31st 2005) 

 

Note: DRC, depreciated replacement costs. 
Source: Oxera. 
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1 Introduction 

The NMa has asked Oxera to advise on the opening regulatory asset base (RAB) of the 
Dutch gas transmission system operated by Gas Transport Services B.V. (GTS) as at 
December 31st 2005, for the purpose of setting GTS’s price control. The determination of 
GTS’s opening RAB has been a contentious aspect of the price control process since 2005, 
with the following values and approaches being put forward. 

– In 2005, the energy regulator (the DTe) set the initial GTS price control on the basis of 
an opening RAB of €4.8 billion (as at January 1st 2005). The DTe determined this 
value by rolling forward the historical costs of Gasunie’s transmission assets on the 
basis of the national consumer price index (CPI) and estimated asset lives. GTS 
subsequently appealed this decision on several grounds (including the RAB valuation) 
and the Trade and Industry Appeals Tribunal (CBb) annulled it in 2006 (the CBb’s 
decision did not relate to the value of the RAB). 

– In 2008, the Ministry of Economic Affairs (MEA) adopted a policy rule that prescribed an 
opening RAB of €6.4 billion for future price control determinations (also as at January 
1st 2005). The MEA also used the historical costs of Gasunie’s assets as the starting 
point for the analysis, but its approach differed from that of the DTe with respect to the 
measure of inflation used (the MEA used a basket of indices of consumer prices, 
producer prices, wages and materials), and the depreciation and capitalisation rules 
applied. In June 2010, following an appeal by network users, the CBb annulled the 
NMa’s determination that applied this policy rule. This CBb’s decision was based on the 
notion that the MEA’s policy rule breached the NMa’s independence.  

Against this backdrop, the NMa has specified a series of criteria for valuing the opening RAB 
of GTS (summarised in section 2.3 of this report), and has asked Oxera to identify and apply 
valuation methodologies that would meet these criteria. 

The report is structured as follows. 

– Section 2 (‘valuation approaches’) sets out alternative approaches to setting GTS’s 
RAB, and assesses these against the NMa’s criteria. 

– Section 3 (‘valuation estimates’) provides alternative estimates of the RAB reflecting 
these alternative approaches. 
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2 Valuation approaches 

The purpose of this section is to identify a valuation approach that would be appropriate in 
light of applicable legislation and other guidance. It proceeds by: 

– setting out the spectrum of valuation options (section 2.1); 

– summarising international precedent (section 2.2); 

– setting out an assessment framework (section 2.3); 

– applying this framework to valuation options (section 2.4);  

– formulating recommendations on the appropriate methodology (section 2.5). 

2.1 Options 

The methods for valuing the RAB of regulated businesses fall under two categories, which 
can be termed the ‘replacement cost’ approach and the ‘historical cost’ approach. Figure 2.1 
summarises the relationship between these two approaches and alternative regulatory 
objectives. Further explanation is then provided on these alternative models, distinguishing 
between the level of the economic principles applied (the ‘approaches’) and the level of 
implementation and operationalisation (the ‘methods’).  

Figure 2.1 Valuation objectives and methods 

 

Source: Oxera.  

2.1.1 Replacement cost approach 
The replacement cost approach is typically operationalised as the optimised depreciated 
replacement cost (ODRC) method.3 The ODRC can be defined as the depreciated cost of the 
most efficient combination of assets that could replace the existing network and provide the 
level of service required by customers. That is, the ODRC is a measure of replacement costs 
that reflects the optimal configuration of the network, the most efficient technology, and the 

 
3 More precisely, the value of the RAB under this approach is the lesser of the ODRC and the economic value (EV) of the 
assets, where the EV is the present value of expected income determined by the least-cost substitute. This qualification applies 
to services that face a degree of competition from alternative technologies. For example, if gas faced intense competition from 
liquefied petroleum gas (LPG) in large market segments, it might make sense to value the assets exposed to this competition at 
the net present value (NPV) of expected income determined by competition with LPG. However, this qualification does not seem 
to apply to Dutch gas transmission services and is not discussed further in this report.  
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relevant asset prices at the time of the assessment. (More details on the practical 
requirements of this method are provided in section 3.1.) 

The ODRC method essentially seeks to replicate the outcome of a competitive process in the 
market for the regulated service. More specifically, it is designed to deliver the maximum 
revenues and prices that an incumbent could charge while avoiding new entry. If, in a 
competitive market, an incumbent were to charge a price that would deliver a net present 
value (NPV) above the ODRC, this would attract new entry by competitors, which would 
force prices down to the level that delivers the ODRC. For this reason, the ODRC is often 
claimed to have a number of advantages in terms of economic efficiency. 

Reduced risk of inefficient entry 
From a regulatory perspective, the principal advantage of using the ODRC is that it will 
prevent inefficient entry into the market. Suppose that the regulated transmission system 
operator (TSO) were able to meet all demand for transmission services between two 
locations with one existing pipeline. If the regulator were to set transmission charges for that 
pipeline using an asset value above the ODRC, this could attract new entry by potential 
competitors. This outcome would be inefficient to the extent that it would add costs to the 
system (insofar as it would motivate the construction of an additional pipeline) without any 
commensurate increase in overall economic welfare (insofar as the amount of gas 
transmitted would remain unchanged and the network would be underutilised). 

There are two important qualifications to this argument. First, it implies that the market is 
contestable and there is a realistic prospect of new entry. In particular, it presupposes that 
any potential new entrant could technically integrate new facilities into the existing network, 
and could obtain long-term financial commitments from existing users (otherwise there would 
be a risk that the two providers of transmission services would compete on the basis of their 
marginal costs after entry has occurred). The presence of barriers to entry makes this benefit 
of the replacement cost approach less relevant, and suggests that the RAB value that would 
lead to inefficient bypass is higher than the ODRC. In practice, there are very few known 
cases of infrastructure duplication in gas transmission. Second, this argument requires only 
that the RAB does not exceed the ODRC. In principle, a RAB value below the ODRC would 
also prevent inefficient entry. 

Reduced risk of inefficient routing of gas flows 
An additional (related) advantage of using the ODRC is that, assuming there is scope for 
pipeline-to-pipeline competition, this method would lead users to select the route with the 
lowest cost impact for the system. Suppose that there are two different routes between two 
points on the network—pipeline A and pipeline B—and that both pipelines are operated at full 
capacity. Pipeline A has a higher replacement cost than pipeline B (eg, because it is longer), 
but a lower historical cost (eg, because its depreciation has been accelerated in the price 
control). If the regulator were to set transmission charges for each pipeline on the basis of 
that pipeline’s historical costs, users would seek to book capacity from the owner of pipeline 
A, where capacity expansion is the most expensive. If the regulator were to set transmission 
charges on the basis of the ODRC, users would seek to book capacity from the owner of 
pipeline B, where capacity expansion is cheaper. 

Again, this argument entails certain important qualifications. First, it is relevant only where 
there is a realistic prospect of infrastructure-based competition. In particular, it presupposes 
that there are alternative routes between different points on the networks, and that these 
routes are operated by different companies. Second, this argument requires that the access 
charges reflect the ODRC only for the particular pipelines that are exposed to pipeline-to-
pipeline competition. In principle, the transmission charging methodology (ie, the way 
allowed revenues are recovered from different users) might ensure that this requirement is 
met even where the RAB valuation methodology (ie, the way allowed revenues are defined) 
is based on another standard. 
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Reduced risk of inefficient capacity expansion  
A final advantage of using the ODRC is that it could lead network users to internalise the cost 
of capacity expansion in their decisions to use the network, which, in principle, should lead to 
an efficient level of demand for capacity. This is essentially because the prices delivered by 
the ODRC method approximate the long-run incremental costs (LRIC) of providing new 
capacity. Suppose that the cost of adding new capacity to one particular pipeline is 
€10/MWh/day (and that this is reflected in the ODRC of the pipeline), but that the actual tariff 
is €2/MWh/day (reflecting the historical cost of the whole network). In this case, users might 
seek to book capacity on the pipeline even if their willingness to pay is lower than the cost of 
providing the capacity. The cost of providing the extra capacity would then simply be ‘spread’ 
over the wider customer base of the TSO in order to ensure cost recovery. 

This argument is mostly relevant if there is no spare capacity in the network and if the 
demand for transmission services will react to price signals. As for the previous argument 
(concerning the risk of inefficient routing), it requires that access charges reflect the ODRC 
only for the particular transmission services facing price-sensitive demand. In the UK 
electricity sector, for example, the RAB of the transmission network is based on historical 
costs, but the specific access charges applied to generators are set to reflect the incremental 
costs of capacity expansion at different points in the network. The difference between the 
sum of allowed revenues in the price control (based on the historical costs of the whole 
network) and the revenues recovered from generators (based on the LRIC at different points 
in the network) is recovered from the demand side.4 This policy reflects the notion that, while 
generators can potentially respond to price signals by locating their plants in lower-cost 
areas, electricity consumers are unlikely to base their location decisions on the level of 
transmission charges. 

Informational complexity 
The principal disadvantage of this approach is that it may generate windfall gains or losses 
for the company, and therefore perceptions of unfairness (unlike the historical approach—
see below). An additional disadvantage is that it relies on a range of assumptions and 
judgements about the evaluation parameters, such as the optimal configuration of the 
network, the most efficient technology for replicating the assets, and the expected useful life 
of the assets. The complexity of the calculations involved might provide significant discretion 
to the regulator. Where there is substantial uncertainty as to how the regulator will exercise 
this discretion, this methodology can act as a disincentive for new investment. 

Summary 
In summary, the replacement cost approach seeks to replicate the outcome of a competitive 
market by producing the highest possible access charges short of which a new entrant might 
be encouraged to duplicate the transmission network and compete for these charges. It is 
implemented by using the ODRC method, which delivers the replacement cost of an 
‘optimised’ system less accumulated depreciation. It should be noted that although the 
replacement cost approach has a foundation in economic theory, there are relatively few 
known cases of inefficient network bypass in gas transmission.  

2.1.2 Historical cost approach 
Under the historical cost approach, the value of the RAB reflects the original costs incurred 
by the owners of the company to build or acquire the network, or, more specifically, the share 
of these costs that has not yet been passed through to customers as part of past network 
charges. 

This approach is premised on the notion that the price control should enable the regulated 
company to recover the cost of its investment into the network exactly (neither more nor 
less). In other words, it seeks to ensure that the NPV of any regulated investment is zero, 

 
4 Ofgem is currently reviewing this methodology. See Ofgem (2010), ‘Project TransmiT: a call for evidence’, September 22nd. 
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and it does not directly attempt to approximate market outcomes in terms of access charges 
and asset values.5  

The principal advantage of the historical cost approach is that it avoids windfall gains or 
losses for the company (ie, gains or losses generated by factors beyond the control of the 
company’s management). As a result, it is typically perceived to ensure a greater degree of 
fairness between the company and its customers than the replacement cost approach. 
Suppose, for example, that the price of an essential input (eg, steel) has increased faster 
than CPI since the company built the network. Under the replacement cost approach, this 
would be reflected in a higher RAB in real terms for the company (and, therefore, in higher 
returns for its owners), even though variations in input prices cannot be attributed to the 
decisions of the management. Under the historical cost approach, movements in input prices 
would not affect the returns earned by the company and its owners.  

Under this approach, the opening RAB is essentially the terminal value that will make the 
NPV of the company’s past cash flows equal to zero. If there is sufficient information on the 
past financial performance of the regulated business, it might be possible to estimate this 
value directly as the present value of past CAPEX minus the present value of operating cash 
flows. Alternatively, if the regulated business has been subject to continuous price regulation 
in the period leading up to the valuation exercise, it might be possible to estimate this value 
indirectly by reference to the valuation standard used in the previous regulatory regime. 
Finally, if the current owner has purchased the asset from the original investors, there is a 
question as to whether the acquisition value is relevant to the exercise. 

In general, it must be emphasised that there is no single ‘right’ way to implement this 
approach. The historical cost approach is therefore essentially pragmatic in that it is 
designed to capture the outstanding stock of capital costs that has not yet been recovered 
from customers. As such, the precise valuation method must reflect the institutional context 
and the historical background of the sector in terms of capital investment, corporate 
transactions, and regulatory developments.  

Historical background 
Oxera’s understanding of the historical background to this review can be summarised as 
follows.  

– Before the liberalisation of the Dutch gas industry, Gasunie’s integrated business 
(transmission and supply) was essentially subject to a cost-plus regime as part of the 
industry structure for the commercialisation of gas from Dutch fields. Under this regime, 
Gasunie purchased gas from producers and resold it to industrial consumers and 
regional distribution companies. The retail price charged to end-users was set with 
reference to the cost of substitutes (gas oil, fuel oil, and coal), and the wholesale price 
paid to producers was calculated so as to leave Gasunie with a constant profit after tax 
of NLG 80.0m (EUR 36.3m).6 This regime meant that the market risk associated with 
gas price volatility was borne by the producers, not by Gasunie.7 This system appears to 
have been maintained until 2004 (ie, after the Dutch Gas Act opened up the market to 
competition). Table 2.1 below shows Gasunie’s key financial metrics for the 2000–04 
period and illustrates how this system worked to deliver a fixed return after the 
depreciation charge was accounted for (for comparison, Table 2.2 shows Gasunie’s 
financials following unbundling and conversion to IFRS).  

 
5 An image frequently used to illustrate the principle of this valuation approach is that of a bank account, where capital 
expenditure represents new deposits, regulatory depreciation represents withdrawals, and the RAB is the account balance that 
earns a return to the account holder.  
6 See, for example, Correljé, A. and Verbong, G. (2004), ‘The transition from coal to gas: radical change of the Dutch gas 
system’, in B. Elzen, F. Geels, and K. Green (eds), System innovation and the transition to sustainability: Theory, Evidence and 
Policy, Cheltenham: Edward Elgar.  
7 Similarly, the risk due to variations in transmission costs was also borne by gas producers. 
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– In 2000, the Gas Act required the establishment of a regime of third-party access for 
transmission. Under this regime, Gasunie could negotiate access terms with gas 
shippers, having regard to the guidelines issued by the DTe. 

– Between 2001 and 2005, the DTe published a set of guidelines for the calculation of 
transmission charges. The guidelines specified a methodology for valuing the opening 
RAB, which was based on depreciated historical costs (using economic useful lives and 
no inflation indexation).8 These rules produced a RAB value of €2.43 billion as at 
January 1st 2002.9 However, from 2003 onwards, the DTe also allowed Gasunie to take 
into consideration international benchmarks when setting access charges.10 This 
concern with comparability arose in part from a report by Professor Jepma, who argued 
that low transmission charges in the Netherlands would lead to overuse of the network 
for transit purposes and threaten security of supply for domestic consumers.11 In this 
period, Gasunie was required to reduce transmission charges by 6.5% in 2001 and 5% 
annually in the years 2002–05.12 

– In November 2004, the Dutch state announced that it would purchase the share of 
Gasunie’s equity that was owned by Exxon and Shell. This transaction was part of an 
effort to restructure the industry and comply with European legislation. 

– In 2005, an amendment to the Gas Act required the DTe to determine access charges 
for gas transmission (instead of just specifying the methodology to be followed). The 
DTe subsequently adopted a formal decision on gas transmission charges which valued 
the RAB at €4.84 billion (as at January 1st 2005), based on inflated historical costs.  

Table 2.1 Consolidated income statement and fixed assets of Gasunie, 2000–04 
(€m) 

 2000 2001 2002 2003 2004 

Gas sales 8,976 12,028 10,725 11,233 11,884 

Other income 107 131 180 224 312 

Total operating income 9,083 12,159 10,905 11,457 12,197 

Gas purchases 8,610 11,665 10,335 10,892 11,620 

Other operating expenses 263 288 365 366 384 

Depreciation 118 116 119 121 118 

Operating result 93 90 86 78 75 

Net financial income and expenses –37 –34 –36 –25 –20 

Result on ordinary activities before tax 56 56 50 53 55 

Taxation –20 –20 –14 –17 –19 

Result after tax 36 36 36 36 36 

Tangible fixed assets (year end) 1,048 999 962 938 926 
 
Source: Gasunie accounts. 
 
8 Dte (2001), ‘Richtlijnen voor het jaar 2001 van de Directeur DTe, zoals bedoeld in artikel 13 en artikel 18 van de Gaswet’, 
paras 51 to 53. Dte (2002), ‘Richtlijnen Gastransport voor het jaar 2002’, article 18. Dte (2002), ‘Toelichting Richtlijnen 
Gastransport voor het jaar 2002’, para 206. Dte (2003), ‘Richtlijnen Gastransport 2003’, articles 16 and 17. Dte (2003), 
‘Toelichting Richtlijnen Gastransport 2003’, paras 184 and 189; Dte (2005), ‘Richtlijnen Gastransport 2005’, articles 16–22. 
9 Rekenkamer (2009), ‘Tariff regulation energy transport’, p. 117. 
10 DTe (2003), ‘Richtlijnen Gastransport 2003’, article 22. 
11 DTe (2003), ‘Toelichting Richtlijnen Gastransport 2003’, para 206.  
12 DTe (2005), ‘Richtlijnen Gastransport 2005’, article 22. 
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Table 2.2 Consolidated income statement and fixed assets of Gasunie following 
restructuring, 2004–05 (IFRS reporting - €m) 

 2004 2005 

Revenue 1,418 1,277 

Operating expenses –515 –426 

Depreciation –187 –201 

Operating result 716 650.7 

Net financial income and expenses –29 –21 

Result on ordinary activities before tax 687 629 

Taxation –239 –197 

Result after tax 447 432 

Tangible fixed assets (year end) 5,036 5,088 
 
Note: Gasunie revalued tangible assets following conversion to IFRS. 
Source: Gasunie accounts. 

Alternative estimates of historical costs  
This review of the historical background suggests that Gasunie was subject to continuous 
economic regulation in the period leading up to the valuation exercise. As such, the valuation 
standards used in the previous regulatory regimes can inform the amount of capital costs 
that had not been recovered from customers at the date of the valuation. 

– Net book value—the regulatory regime applied until 2004 allowed Gasunie to earn a 
fixed return on its activities (transmission and supply) after accounting for the 
depreciation charge on its network. In view of this regime, the NBV of the transmission 
network appears to be the most direct measure of the share of capital costs that had not 
yet been recovered from customers when the industry was restructured in 2005. 

– Depreciated historical costs (nominal)—the DTe’s guidelines published between 
2001 and 2005 recommended that the RAB for gas transmission be set by reference to 
DHC (using economic asset lives and no inflation adjustment). This aspect of the 
guidelines does not seem to have had any direct impact on the access charges applied 
by Gasunie over this period. However, it may have influenced investors’ expectations 
concerning future returns, and this effect might be relevant for the valuation of the 
opening RAB (although Oxera is not aware of any evidence with which to know this with 
certainty). The discussion on the acquisition value below provides more explanations on 
this possible link. 

– Depreciated historical costs (real)—the DTe’s method decision published in 2005 set 
the RAB by reference to DHC (using economic asset lives and an adjustment for 
inflation based on the CPI). Given that the decision was published in 2005 (ie, after the 
restructuring of Gasunie in 2004), it is unclear whether this influenced investors’ 
expectations concerning future returns due to the impact of inflation indexation (Oxera is 
not aware of any evidence that would confirm this). 

Table 2.3 below summarises the differences between these valuation methods and provides 
the opening RAB figures calculated in accordance with them. 
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Table 2.3 Valuation standards used in previous regulatory regimes 

 Net book value DHC (nominal) DHC (real) 

Application Applied until 2004 Promoted by the DTe 
between 2001 and 
2004 (not applied) 

Prescribed by the DTe 
in 2005 (decision 
annulled) 

Asset lives Pipelines: 20 years 

Installations: 10 years 

Pipelines: 55 years 

Installations: 30 years 

Pipelines: 55 years 

Installations: 30 years 

Inflation adjustment None None CPI 

Value as at December 2005  
(€ billion) 

0.95 2.59 4.74  

  
Source: Oxera calculations, based on the asset register of GTS (see section 3.2). 

In assessing the relevance of the acquisition value of GTS for this exercise, it is important 
to distinguish between three possible components of this value. 

– Present value of expected allowed returns—the acquisition value reflects the 
acquirer’s expectations with respect to future allowed returns (ie, the depreciation and 
return allowances included in future price controls). If, at the time of the transaction, the 
regulator had unambiguously committed to a particular course of action in this respect, 
and if the acquirer acted in good faith on the basis of this commitment,13 it might be 
necessary to take this component into consideration when setting the opening RAB. 
Otherwise, the decision might generate a windfall loss (or gain) for the acquirer, which 
could be considered ‘unfair’. 

In the case of Gasunie, however, it is unclear whether such a commitment on future 
depreciation and return allowances had been made. For example, the guidelines issued 
between 2001 and 2005 clearly indicate a lack of consensus on the method for setting 
access charges. While Gasunie seems to have initially set access charges by reference 
to international benchmarks for transit flows, the regulator had clearly put forward a cost-
based approach applicable to the transmission system as a whole and had imposed a 
price-reduction path to ensure a degree of convergence towards cost-based prices.  

– Present value of expected outperformance—the acquisition value will reflect the 
acquirer’s expectations with respect to GTS’s ability to outperform the regulator’s 
assumptions in terms of operating costs, capital costs, and financing costs. Table 3.4 in 
section 3.3 shows that this component can represent a significant part of acquisition 
values for regulated utilities. It would be inappropriate to incorporate this component into 
the opening RAB, as it would double-count the effect of outperformance on expected 
returns. 

– Restructuring costs—finally, there might be an argument that part of the acquisition 
value represented a cost that the Dutch government had to incur as part of its effort to 
restructure the gas sector. However, the nature of this cost is not obvious. Moreover, 
even if this interpretation were correct, it would not automatically imply that this 
component should be incorporated into the RAB. Different aspects of the restructuring 
might have benefited different categories of stakeholder: strengthening the 
independence of the TSO might have benefited gas customers (which could potentially 
justify recovering the cost from network users), but maintaining public ownership in the 
sector might have benefited a wider group of stakeholders (which could justify 
recovering the cost from taxpayers).  

 
13 An investor acting in good faith is taken to be one that acts on the basis of all available information and reasonable 
expectations with respect to future regulatory decisions.  
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In practice, it is difficult to disentangle these different effects. As such, there is a risk that 
setting the RAB with reference to the acquisition value would create a circular relationship 
between the market value and the regulated value of the assets, insofar as the price paid by 
the acquirer would depend on its expectations about how the regulator would react. 

2.1.3 Summary 
The rationale and objectives of the two approaches can be summarised as follows. 

– The replacement cost approach values the RAB by reference to the costs that a 
hypothetic new entrant would incur, whereas the historical cost approach values the 
RAB by reference to the costs actually incurred by the company. 

– The replacement cost approach seeks to provide efficient price signals to market 
participants (to reduce the risk of inefficient entry or inefficient routing decisions), 
whereas the historical cost approach seeks to prevent windfall gains and losses (to 
preserve fairness between companies and consumers). 

As such, in general, the replacement cost approach is most likely to have economic merit 
where there is a realistic prospect of new entry and competition in the market, which, in turn, 
is most likely to be the case in settings subject to substantial and rapid changes in 
technology, costs, or demand. For this reason, this approach is more commonly used in the 
communications sector than in traditional utilities industries; although, as indicated in section 
2.2 below, there are examples of this approach being adopted in the gas industry.  

Where there is a presumption that network users will react to price signals for some of the 
services provided by the TSO (eg, international transit flows) but not others (eg, regional 
flows), it would be possible to realise the benefits of the replacement cost approach without 
necessarily using this approach to value the whole RAB. In practice, this would be achieved 
by setting charges to reflect the replacement costs for those particular services where price 
signals are relevant, and by setting charges to reflect the ‘residual’ revenue requirement for 
other services. 

Differences in implementation 
It is also worth highlighting certain important differences in the implementation of these two 
approaches. To apply the historical cost approach, it might be necessary to roll forward the 
historical cost of the assets based on the valuation standards used in the previous regulatory 
regime. This method might formally resemble the ODRC, in that it starts from the original 
costs of the assets and adjusts these costs for depreciation and, in certain cases, inflation. 
This resemblance is only superficial, however, as the depreciation and inflation adjustments 
have very different purposes under the two approaches. 

– Depreciation—under the replacement cost approach, useful lives are meant to reflect 
the period over which the assets can be used to deliver a valuable service. Under the 
historical approach, if the purpose of the exercise is to set the opening RAB, what 
matters is that the calculation reflects the asset lives that were actually used in the past 
regulatory regime, irrespective of whether these could be judged optimal at the time of 
the evaluation or whether they are consistent with the prevailing accounting norms. 
Again, this is because the objective of this approach is to estimate the share of the 
original costs that has not yet been passed through to customers, which, by 
construction, depends on the depreciation policy applied in the past regulatory regime.  

Where the historical cost approach is also applied to roll forward the RAB in subsequent 
price controls, useful lives are used to determine the pace at which asset costs are 
recovered from network users and ‘reimbursed’ to investors. Under this approach, the 
regulator has a greater degree of discretion in deciding on asset lives than under the 
replacement cost approach. Considerations of inter-generational equity, financeability, 
or price stability might affect this decision, but in principle the regulatory asset lives 
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under the historical cost approach do not need to reflect precisely the technical or 
economic lives of the assets. 

– Inflation—under the replacement cost approach, the revaluation of the assets is 
intended to capture variations in the costs of transmission assets. The objective is to 
estimate how much it would cost to replicate the assets now compared with what it 
actually cost to build them in the past. 

Under the historical cost approach, by contrast, the revaluation of the assets is intended 
to reflect variations in the price of goods and services in the wider economy. The 
objective is to ensure that investors are compensated for the effect of inflation on their 
purchasing power.  

This distinction explains why different indexes are used under the two approaches: the 
replacement cost approach typically relies on indexes of producer prices or construction 
costs, whereas the historical cost approach normally relies on indexes of consumer 
prices. 

Under the historical cost approach, the revaluation of the asset base is necessary only if 
investors were not compensated for the effect of inflation through other means in the 
period leading up to the valuation exercise. In particular, if the allowed rate of return 
incorporated a measure of inflation expectations (ie, if a ‘nominal’ as opposed to a ‘real’ 
WACC were used), there is no obvious ground for revaluing the assets (as, arguably, 
this would amount to ‘double-counting’ the effects of inflation). 

– Optimisation—finally, under the replacement cost approach, the estimation also 
incorporates engineering optimisation of the network. That is, the RAB reflects a 
reconfigured system designed to serve the current load plus expected growth over a 
specified period using modern technology. This method excludes any under- or unused 
assets beyond the specified planning horizon and allows for potential cost savings 
resulting from technological progress. 

Under the historical cost approach, the RAB contains all assets that have been built and 
approved by the regulator in the past, regardless of technological progress or whether 
they are still used and useful. 

2.2 Precedents 

Table 2.4 summarises the valuation methods used by a sample of European regulators to set 
the initial RAB, and shows that both the replacement and historical cost approaches have 
been used. 

Very few regulators have stated explicitly the reasons for their methodological choices. Of 
those regulators in the sample that have adopted replacement costs, only the Swedish 
regulator, Energimarknadsinspektionen (EI), provides an extended explanation for its choice, 
which largely revolves around the production of efficient price signals to end-consumers (see 
Box 2.1). Of the regulators that have adopted historical costs, only the UK Monopolies and 
Mergers Competition (MMC, now the Competition Commission) explicitly rationalised its 
choice, arguing that the use of replacement costs would produce a windfall gain for the 
company.  

A study on gas transmission tariffs conducted for the European Commission previously 
concluded that indexed historical costs were the most prevalent methodology.14 

 
14 KEMA and REKK (2009) ‘Study on methodologies for gas transmission tariffs and gas balancing fees in Europe’, December. 
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This analysis shows that it is difficult to draw any general conclusions as to the prevalence of 
any one method among European regulators. Much seems to depend on the objectives of 
the regulator, the industry structure, and the historical background leading up to the 
introduction of economic regulation. 

Table 2.4 Regulatory precedent for setting initial regulatory capital values 

Country Company (regulator) Valuation approach 
(valuation method) 

Estimation parameters 

Ireland Bord Gáis (CER) Historical costs  
(DHC, real) 

Price index: Irish Harmonised Consumer Price 
Index (HCPI) 
Asset lives: 50 years for pipelines,  
25 years for compressor stations  

Italy Snam Rete Gas  
(AEEG) 

Historical costs  
(DHC, real) 

Asset lives: 50 years for pipelines 

Germany RWE, Gasunie, Wingas 
(Bundesnetzagentur, 
BnetzA) 

Historical costs 
(DHC, real and 
nominal) 

The BnetzA applies a hybrid method based on 
nominal DHC (for the share of the assets 
financed by debt) and real DHC (for the share 
of the assets financed by equity) 

UK Transco (MMC) Historical costs  
(acquisition value) 

Opening RAB set with reference to the 
company’s flotation value at privatisation 

France GRTgaz and TIGF 
(CRE) 

Historical costs 
(acquisition value) 

Opening RAB set with reference to the value 
paid by the TSOs to acquire the assets from 
the state following the termination of 
concession contracts 
Acquisition value established by an 
independent expert based on a combination of 
elements from the replacement cost and 
inflated historical cost approaches 

Denmark Energinet (DERA) Historical costs  
(Acquisition value) 

Energinet was formed in 2005 to acquire the 
transmission assets of the previous asset 
owners. The price paid for the acquisition was 
based on the net book value of the assets 
(which was used as the RAB before the 
consolidation process) and a premium 
intended to reflect the additional value to the 
owners of transmission assets 

Finland Gasum (EMA) Replacement costs 
(DRC) 

Replacement costs based on estimated 
current unit costs  
Asset lives based on residual economic useful 
lives 
No network optimisation 

Sweden E.ON Gas Sverige and 
Swedegas (EI) 

Replacement costs 
(DRC) 

Replacement costs based on estimated 
current unit costs 
Asset lives: 40 years for pipelines and 25 
years for compressors 
No network optimisation 

Belgium Fluxys (CREG) Replacement costs 
(DRC) 

Replacement costs based on estimated 
current unit costs 
Asset lives: 50 years for pipelines and 33 
years for compression 
No network optimisation  

 
Sources: As stated in Table A2.1 in Appendix 2. 
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Box 2.1 Stated advantages and disadvantages of the replacement costs approach 
in Sweden 

The EI considers that the replacement cost approach has two main advantages. First, it is more likely 
to produce efficient price signals to end-consumers, which is important owing to potential inter-fuel 
competition in the market for space heating. Second, the incentive for owners to maintain existing 
assets is not dependent on the age of the assets (which may be not a reliable indicator of an asset's 
capacity or the quality of services it renders), thereby ensuring that whole-life capacity utilisation is 
maximised and potentially contributing to network reliability. 

The EI notes that regulation under the replacement cost approach may be considered more 'risky' by 
investors than under the historical cost approach because the current cost of the assets may differ 
from changes to average prices as measured by the CPI. Also, it recognises that establishing the 
current cost of existing networks may be more time-consuming than adopting a valuation based on 
historical costs, at least when setting the opening RAB value. 

Source: Energimarknadsinspektionen (2009), ‘Tillsynsmetod för överföring och lagring av naturgas i 
Sverige - Steg 2 – Fördjupade metodstudier’; and Energimarknadsinspektionen (2009), 
‘Tillsynsmetod för överföring och lagring av naturgas i Sverige - Steg 2 – Fördjupade metodstudier’. 

2.3 Criteria 

This section lists the criteria specified by the NMa for the determination of the RAB (section 
2.3.1) and provides additional comments on their consistency with generally accepted 
regulatory principles (section 2.3.2). 

2.3.1 Criteria specified by the NMa 
The criteria provided by the NMa for the valuation of the RAB are as follows: 

– objectivity—as far as possible the method should avoid making subjective decisions or 
judgements; 

– comparability—the calculations are done on the same basis for all gas TSOs in the EU, 
and the method ensures a like-for-like comparison; 

– fairness/balance or reasonableness—TSOs have the opportunity to earn a 
reasonable return on efficiently incurred costs, but at the same time users do not end up 
paying again for networks whose value has already been factored into energy tariffs. 

These criteria are derived from Article 3 of Regulation EC 1775/2005, and take into account 
the recommendations of the Dutch National Audit Office (Rekenkamer) regarding the 
regulation of energy networks. For ease of reference, Box 2.2 below provides the full text of 
these references.  

Box 2.2 References for valuation criteria 

Article 3 Section 1 of REGULATION (EC) No 1775/2005 of 28 September 2005 on conditions for 
access to the natural gas transmission networks. 

‘Tariffs, or the methodologies used to calculate them, applied by transmission system operators and 
approved by the regulatory authorities pursuant to Article 25(2) of Directive 2003/55/EC, as well as 
tariffs published pursuant to Article 18 (1) of that Directive, shall be transparent, take into account the 
need for system integrity and its improvement and reflect actual costs incurred, insofar as such costs 
correspond to those of an efficient and structurally comparable network operator and are transparent, 
whilst including appropriate return on investments, and where appropriate taking account of the 
benchmarking of tariffs by the regulatory authorities. Tariffs, or the methodologies used to calculate 
them, shall be applied in a non-discriminatory manner. 

Member States may decide that tariffs may also be determined through market-based arrangements, 
such as auctions, provided that such arrangements and the revenues arising therefrom are approved 
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by the regulatory authority. 

Tariffs, or the methodologies used to calculate them, shall facilitate efficient gas trade and 
competition, while at the same time avoiding cross-subsidies between network users and providing 
incentives for investment and maintaining or creating interoperability for transmission networks.’ 

Note: Regulation EC 1775/2005 will be superseded by Regulation EC 715/2009 in March 2011, but 
the wording of this article is similar across both regulations. 

Criteria used by the Rekenkamer 

‘We assessed the imputed values [of the RABs] by testing them against the following criteria: 

– Were they based on objective criteria? 

– Do the figures guarantee that users are not paying again for networks whose value has already 
been factored into energy tariffs? 

– Do the figures make it easy to compare network operators?’ 

Source: Rekenkamer (2009), ‘Tariff regulation energy transport’, p. 18. 

 
The reference in Regulation 1775/2005 to ‘actual costs incurred’ could be interpreted as a 
direct endorsement of the historical cost approach. However, the subsequent qualification—
that such costs should ‘correspond to those of an efficient and structurally comparable 
network operator’—could be interpreted as a reference to the hypothetical new entrant test 
under the replacement cost approach. As such, from an economic perspective, the 
Regulation does not seem to rule out either of the two approaches discussed in section 2.1. 

2.3.2 Oxera comments  
The NMa also asked Oxera to comment on the suitability of the references provided for the 
price control review of GTS. 

Efficiency 
As explained in section 2.1 of this report, the debate surrounding the valuation of the RAB is 
often framed as a trade-off between the two objectives of efficiency and fairness. Within this 
framework, the criteria used by the NMa emphasise fairness. Neither the European 
Regulation nor the Rekenkamer report makes any clear reference to the need to produce 
efficient price signals or to incentivise particular types of behaviour on the part of network 
users. 

This prioritisation of fairness over efficiency does not seem inappropriate in the context of the 
Dutch gas industry. The efficiency criterion would be mostly relevant if there were evidence 
of: 

– significant scope for new entry or pipeline-to-pipeline competition in the Dutch gas 
transmission network 

and 

– insufficient flexibility in the charging methodology to produce efficient price signals for 
the services concerned without amending the RAB valuation methodology.  

Against this backdrop, it is notable that a previous study for the NMa concluded that the risk 
of pipeline-to-pipeline competition and network bypass was limited in the Dutch market.15 As 
such, in the absence of any manifest concern with the efficiency of price signals, it may not 
be necessary to include an additional criterion on efficiency in the assessment framework for 
the RAB valuation. 

 
15 Moselle, B. and Harris, D. (2007), ‘Assessing pipe-to-pipe competition: theoretical framework and application to GTS’, The 
Brattle Group, December. 
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Fairness 
The criteria proposed by the NMa encompass two different interpretations of the concept of 
fairness: 

– ‘fairness to consumers’ requires that ‘consumers do not pay again for networks whose 
value has already been factored into energy tariffs’; 

– ‘fairness to investors’ requires that the operator should earn a fair rate of return on any 
investment prudently and efficiently incurred. 

The Rekenkamer recommendations clearly emphasise fairness to consumers, while 
Regulation EC 1775/2005 does not clearly emphasise one particular interpretation over 
another. The requirement in the Regulation that tariffs include an ‘appropriate return on 
investment’ relate more directly to the investors’ perspective, but the reference to ‘actual 
costs incurred’ could be interpreted as a reference to the consumers’ perspective (although, 
as already mention, the Regulation does not seem to rule out either of the two valuation 
approaches discussed in this report).  

In general, these two interpretations of the fairness criterion are not necessarily exclusive. 
Indeed, they can coincide if there has been continuity in the valuation method used for 
regulation purposes. 

In the Dutch context, however, the regulatory regime for third-party access introduced after 
2001 relied on valuation methods that differed from that used in the regulatory regime before 
liberalisation. Furthermore, the industry was restructured in 2005, and it is possible that the 
valuation methods used after 2001 informed the price paid by the acquirer of GTS. This 
historical context might have introduced a wedge between the original cost of the assets and 
the value paid by their current owner.  

The ‘fairness to investor’ criterion is important in its own right, but also in terms of signalling 
the regulator’s commitment to cost recovery. Meeting this criterion is therefore important in 
order to reduce perceptions of regulatory risk and encourage future investment in the wider 
Dutch energy sector. 

That said, in the case of Gasunie, owing to its public ownership, there is a degree of overlap 
between the interests of gas consumers (who eventually pay for transmission charges) and 
those of taxpayers (who are the ultimate claimants on Gasunie’s profits). This feature of the 
Dutch context arguably mitigates the distributive effects associated with changes to RAB 
valuation policies. 

Other criteria 
The other criteria noted in the European Regulation and the Rekenkamer report 
(transparency, objectivity, and comparability) appear relatively uncontroversial, although it is 
worth noting that: 

– the objectives of transparency and objectivity may have different facets, such as the 
auditability of the underlying data and the replicability of the calculations, and that the 
final weighting of these factors necessarily involves a degree of judgement; 

– the objective of comparability might be more important in the distribution sector (where 
the NMa benchmarks the capital and operating costs of the companies jointly) than in 
transmission (where the NMa does not currently use benchmarking to the same extent). 
In the case of transmission, comparability necessarily has to be assessed with an 
international dimension. While it may be possible to determine which valuation 
approaches have been used most commonly in Europe, it is difficult to ascertain 
whether the precise valuation parameters used by other regulators (in terms of asset 
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lives and inflation, for example) would be sufficiently similar to support a TOTEX 
benchmarking exercise.16  

For these reasons, it would be reasonable to place less weight on the comparability criterion 
than on the other criteria in the assessment. 

2.4 Evaluation 

This section assesses the valuation methods described in section 2.1 against the criteria set 
out in section 2.3. 

Objectivity 
Although the ODRC has a firm grounding in economic theory, its implementation involves a 
large amount of discretion and engineering judgement (notably in considering the service 
capability of particular assets and the optimisation options for the network). It is not unusual 
to find that small changes in assumptions can result in significant differences in ODRC 
values. 

The NBV and the DHC methods rely on reasonably objective data that can be readily 
audited, and the associated computational requirements are relatively low. However, it is 
difficult to identify precisely the effect that these methods have had on the revenues 
recovered by Gasunie or, indeed, on investor expectations with respect to future revenues. 

Lastly, the acquisition value method also involves a degree of subjectivity, in that it is 
necessary to control for the value of the unregulated business that the acquirer factored in 
(which is not directly measurable). Moreover, as argued in section 2.1.2, it is difficult to 
disentangle the different components of this value. 

Overall, it is not obvious that any of the methods is unambiguously superior to the others with 
respect to the objectivity criterion.  

Comparability 
It was shown in section 2.2 that European regulators have used different methods to value 
the initial RAB, and that, as such, it is difficult to conclude that any particular method would 
best meet the objective of comparability. 

Fairness 
The fairness criterion is the most important differentiating factor between these methods. In 
view of the structure of the pre-liberalisation regime, the NBV of the transmission network is 
the most direct measure of the share of capital costs that had not yet been recovered from 
customers when the industry was restructured in 2005. As such, it appears to be the 
valuation estimate that most closely matches the notion that ‘customers should not pay again 
for networks whose value has already been factored into energy tariffs’.  

If this interpretation of the historical context is correct then, by construction, using the DHC 
methods (both nominal and real) to set the opening RAB would lead to customers paying 
again for costs previously factored into energy tariffs. However, it is possible that the DTe’s 
guidelines have influenced investors’ expectations regarding future returns, and therefore 
that they could be relevant under the ‘fairness to investors’ criterion. 

Similarly, using the acquisition value of Gasunie to set the opening RAB could also lead to 
consumers paying again for costs previously factored into energy tariffs. The acquisition 
value might reflect the acquirer’s expectations of future allowed returns, but it is not obvious 
that such expectations reflected a firm commitment by the government and the regulator, and 
it is difficult to disentangle this component from other factors that should not be included in 

 
16 TOTEX refers to total expenditure (operating and capital). 
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the RAB as matter of principle. While this method would, by construction, meet the ‘fairness 
to investors’ criterion, it would probably overstate the minimum value that would meet this 
criterion. 

As explained in section 2.1, the ODRC method can, by construction, lead to windfall gains or 
losses for the company and consumers. It is not designed to track the company’s historical 
investments or the consumers’ historical contributions towards the cost of such investments. 
In the case of GTS, this method produces a RAB value relatively close to the acquisition 
value. This means that it could de facto enable the current owner to recover the value of its 
investment, even though it is not designed to achieve this objective. 

Figure 2.2 shows the RAB value for these different methods. (Section 3 provides more detail 
on the assumptions underpinning these estimates.) 

Figure 2.2 Valuation methods and the fairness criterion (RAB values, as at December 
31st 2005) 

 

Source: Oxera.  

2.5 Conclusions 

This section has suggested that: 

– the emphasis placed by the NMa on the criterion of fairness (as opposed to efficiency) 
implies that the historical cost approach is more appropriate than the replacement cost 
approach for the purpose of setting GTS’s opening RAB; 

– a range of values could be consistent with the historical cost approach, with some of 
them more consistent with the notion of ‘fairness to consumers’, and others more 
consistent with the notion of ‘fairness to investors’. 

As noted in section 2.1, the adoption of the historical cost approach for the purpose of setting 
the opening value of the RAB for the Dutch gas transmission system does not necessarily 
imply that it is impossible to produce efficient price signals through transmission charges. 
Where there is a presumption that market participants will respond to price signals for certain 
services, and that this may have an impact on decisions about new entry and/or capacity 
expansion, the charging methodology may be designed to produce efficient price signals for 
those particular services. The RAB valuation method determines the total amount of 
revenues to be recovered from network users. In principle, the regulator still has some 
discretion with respect to how these costs are recovered from different categories of user. 
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3 Valuation estimates 

This section provides valuation estimates for the different methods identified in section 2, as 
follows: 

– replacement costs (section 3.1); 
– historical costs, such as the NBV and DHC methods (section 3.2); 
– the acquisition value of Gasunie (section 3.3). 

3.1 Replacement costs 

Given that the replacement cost approach does not appear to comply fully with the NMa’s 
valuation criteria, this section provides only high-level estimates for illustrative purposes. 
Should the NMa wish to apply this approach to GTS’s price control, further research might be 
necessary to establish a more precise estimate. 

The application of the ODRC method normally begins with the detailed asset register of the 
company. In principle, this should contain data on the quantity, location, physical condition, 
age and maintenance of the company’s assets. There are then three main steps to 
determining the ODRC of these assets. 

– Estimate the replacement cost of the assets—this requires a database of unit 
replacement costs for standard assets to be built (eg, €m/km of pipeline or €m/MW of 
compression capacity), and the replacement cost for particular types of asset to be 
analysed separately. 

– Estimate the economic depreciation of the assets—this requires the expected total 
lives of standard assets to be estimated, together with agreement on the treatment of 
assets still in operation at the end of their expected total life. 

– Optimise the network configuration—this usually consists of three stages: identifying 
stranded assets; optimising the system configuration; and optimising elements in the 
system. In practice, this stage requires extensive engineering modelling. 

The approach followed in this section differs from this method in that it: 

– inflates the historical costs of GTS’s assets to 2005 (instead of applying a bottom-up 
analysis of their replacement costs in that year); 

– takes GTS’s network configuration as given (instead of optimising it at the date of the 
valuation exercise). 

The implication of the second point is that the replacement cost estimate delivered by this 
method will overstate the ODRC (and, therefore, the appropriate value of the RAB if this 
method were to be retained by the NMa). Notwithstanding this bias, the parameters used for 
this estimation are as follows.  

3.1.1 Choice of index 
In principle, the inflation index used to estimate replacement costs should reflect changes in 
the capital costs of gas transmission. To this end, GTS has built a composite index for the 
industry, based on various price indexes for different periods (Table 3.1). 

The economic rationale for the assumptions used by GTS is unclear. The composite index 
used for 1963–79 reflects variations in input costs (labour, materials and land), but does not 
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incorporate any productivity gains that might have arisen in the combination of these inputs. 
If, for example, wages grow by a certain rate over a particular period, but technological 
progress means that less labour is needed to lay pipelines, applying a constant weight to 
wages in the composite index may misrepresent variations in the costs that are in effect 
borne by network operators. This bias might be significant—a previous study for the NMa 
suggested that productivity growth for utilities in Europe has tended to be higher than for the 
wider economy (at least over the past two decades).17 It is also notable that, in Sweden, 
where the regulator uses the replacement cost approach to roll forward the RAB of gas 
networks, the composite index used for gas networks incorporates the costs of engineering 
and construction, as well as materials (see Table A1.1 in Appendix 1). 

Similarly, the index used for 1979–2005 is drawn from the water and sewerage industry, 
which, while having certain technical similarities to gas transmission, operates in a more 
urban environment, and might therefore have been subject to different cost pressures.  

Table 3.1 Price indices 

Index Composition Source 

Consumer price index (CPI) Goods and services purchased by a 
regular household  

Centraal Bureau voor de Statistiek 
(CBS, Dutch Central Bureau of 
Statistics)  

Producer price index (PPI) All manufacturing goods for 
domestically marketed consumption  

CBS 

GTS asset price index (also 
used in the MEA 2008 
policy rule) 

1946–63: PPI;  
1963–79: wages (70%), materials 
(25%) and land (5%);  
1979–2005: civil engineering works for 
sewerage systems;  
2005–07: CPI 

GTS (provided by the NMa) 

 
Source: CBS, NMa. 

Over the period considered, GTS’s index has grown at a much faster rate than both the CPI 
and the generic producer price index PPI in the Netherlands (see Figure 3.1 below and 
Figure A1.1 in Appendix 1). The discrepancy observed between GTS’s index and the generic 
PPI is wider than that observed between the PPI for other sub-sectors of the economy and 
the generic PPI (see Figure 3.2). In other words, the construction of GTS’s index seems to 
assume that the gas transmission industry has been subject to exceptional cost pressures in 
the economy.  

 
17 Europe Economics (2006), ‘Research into productivity growth in electricity transmission and other sectors’, March 7th. 
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Figure 3.1 CPI, PPI and GTS composite price index (1963=100) 

 

Note: For ease of reference, Figure A1.1 in Appendix 1 shows these indexes rebased in 1990.  
Source: CBS, NMa, Oxera. 

Figure 3.2 PPI for industry sub-groups (1963=100) 

 

Source: CBS. 

On the other hand, experience in other countries indicates that the capital costs of gas 
networks may indeed deviate from generic price indexes in the economy (Figure A1.2 in 
Appendix 1 illustrates the deviation observed in Sweden). Therefore, in the absence of any 
alternative index directly applicable to gas transmission, this study relies on GTS’s index. 
Should the NMa wish to adopt the replacement cost approach for the valuation of the RAB, it 
might be necessary to undertake an independent study of current unit costs. 
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3.1.2 Asset lives 
Oxera understands that the useful life assumptions used in the most recent method 
decisions (55 years for pipelines and 30 years for compression) were intended to reflect the 
expected technical and economic lives of the assets. On the other hand, GTS has recently 
revised the useful life assumptions used in its accounts to reflect the view that some of its 
pipelines (those with a positive NBV in 2008) will be used and useful until the end of proven 
gas reserves in 2063 (see Table 3.2).  

In the ODRC method, the depreciation element of the calculation is intended to reflect the 
notion that, because of technical wear and tear, the ‘old’ assets of the incumbent may have a 
lower service capability than the ‘new’ assets of the hypothetical new entrant. For example, a 
pipeline built in 1990 will have a lower economic value in 2005 than a new pipeline built in 
that year. This is because the pipeline built in 1990 can be used until 2045 only (before being 
replaced), while the new pipeline can be used until 2060. 

Considering the prospect of an end in gas reserves, however, it is not obvious that the 
service capability of old assets is significantly lower than that of new assets. For example, 
under the assumptions used by Gasunie in the company’s accounts, both the pipeline built in 
1990 and the pipeline built in 2005 would be used over the same period of time. (In other 
words, GTS would be able to extend the technical life of the old pipeline until 2063, and the 
hypothetical new entrant would not be able to use the new pipeline after 2063, even if this 
were technically possible.)  

A mechanistic application of the ODRC method in this context would involve valuing the 
pipelines expected to be still in use in 2063 at their undepreciated replacement costs in 2005. 
The rationale would be that, because potential new entrants would have to recover their 
costs over a shorter period of time, the incumbent could charge higher prices to network 
users before facing the threat of new entry. However, this mechanistic application of the 
ODRC method would lead to the paradoxical result that an industry facing terminal decline 
could charge higher prices to customers. A more likely implication of the possible decline in 
gas supply is that the likelihood of new entry in gas transmission is even smaller than it has 
been in the past, and that the rationale for using the replacement cost approach is 
diminished (since, in practice, these assets will never be replaced). 

For these reasons, and given that the decline in gas supply remains a distant and uncertain 
prospect, this study relies on the asset lives used in the most recent method decisions (55 
years for pipelines and 30 years for compression).  

Table 3.2 Asset life assumptions used by Gasunie and GTS 

Asset type Up to 2004 2005–06 2007 2008 and after 

Pipelines 20 years 40 years 40 years for pipelines 
commissioned before 
2004, and remaining 
life to 2044 thereafter  

Remaining life to 2063  

Compressor stations/ 
installations 

10 years 30 years 30 years 30 years 

Buildings 50 years 50 years 50 years 50 years 

Other plant and 
equipment 

20 years 3–20 years 3–20 years 3–20 years 

Land Not depreciated Not depreciated Not depreciated Not depreciated 
 
Source: Gasunie accounts. 

3.1.3 Results 
The resulting DRC value of the transmission network using GTS’s price index and the asset 
lives used currently is €5.45 billion. The equivalent value using the Dutch PPI is €3.99 billion. 
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3.2 Historical costs 

Table 3.3 summarises the RAB values under the NBV, DHC (nominal) and DHC (real) 
methods. These values were calculated using an extract of GTS’s asset register provided by 
the NMa. 

Table 3.3 Historical cost values of the RAB (€ billion) 

 NBV DHC (nominal) DHC (real) 

Asset lives Pipelines: 20 years 

Installations: 10 years 

Pipelines: 55 years 

Installations: 30 years 

Pipelines: 55 years 

Installations: 30 years 

Inflation adjustment None None CPI 

Value as at December 2005  0.95 2.59 4.74  
  
Source: Oxera calculations, based on the asset register of GTS. 

Table A1.3 in Appendix 1 presents additional sensitivities around these estimates. 

3.3 Acquisition value 

In November 2004, the Dutch Ministry of Finance agreed to pay €2.78 billion for the 50% 
equity stake in Gasunie owned by Shell and Exxon. The transaction was effective as at 
January 1st 2005 and excluded the gas supply business, which was spun off to Gas Terra in 
2005. Against this backdrop, the ‘building blocks’ of Gasunie’s enterprise value can be 
estimated as follows.18 

– Equity value—the total equity value of Gasunie implied by the purchase price is 
€5.560m. 

– Debt value—in December 2004, Gasunie’s financial commitments consisted of long-
term bonds worth €181.6m and short-term financing facilities worth €1,057.3m (from 
which a cash amount of €319.4m can be deducted). This gives a net debt value of 
€919.5m. In principle, the enterprise value should reflect the market value of these 
commitments, but Gasunie’s estimates of the fair value of its long-term bonds as at 
December 31st 2005 (€185.0m) suggest that their book value is a reasonable proxy for 
their market value. 

– Provisions—in December 2004, Gasunie reported a small pension deficit of €73.1m 
and additional provisions associated with post-retirement obligations worth €74.8m. 
There might be a case for including these provisions in the enterprise value if there were 
a clear expectation at the time of the transaction that the regulator would not allow GTS 
to recover deficit repair payments in future price controls. However, Oxera understands 
from the NMa that the DTe had not clarified its pension policy at the time of the 
transaction. It is also of note that this deficit was eliminated in 2005, and that this 
revaluation might have been factored into the purchase price. For these reasons, this 
assessment does not include pension provisions in the enterprise value.  

– Working capital—at the time of the transaction, Gasunie had a negative working capital 
requirement of €46.9m. Oxera understands that the regulatory regime did not take 
account of the costs or benefits of the company’s working capital requirement, so this 
figure is included in the calculation. 

 
18 The accounting figures used in this assessment are sourced from Gasunie’s 2004 accounts, as restated in the company’s 
2005 annual report. 
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– Unregulated business—at the time of the transaction, Gasunie was starting to develop 
interests in an exempted interconnector (the Balgzand Bacton Line), a gas storage 
project (the Zuidwending salt caverns), an exempted LNG terminal (the GATE venture) 
and energy exchanges (APX and Eurohub).19 Gasunie also provided technical advice on 
a commercial basis via its Gasunie Engineering & Technology division. As most of these 
projects were still at development stage at the time of the transaction, it is difficult to 
provide an estimate of the value of these activities that might have been factored into 
the purchase price. 

When Gasunie began to publish separate financial information for its unregulated 
business in 2008 and 2009, it reported an operating profit of €49m and €43m, 
respectively. Discounting the average of these two figures (€46m) to perpetuity at a rate 
of 10% gives an NPV for this segment of approximately €450m.20 This is a rather crude 
estimate of the value of the unregulated business, not least because it assumes a 
degree of foresight on the part of the acquirer and does not assume any particular 
profiling of future cash flows. Nevertheless, it is not an unreasonable estimate 
altogether, given the scope of the ambitions expressed by Gasunie in this area at the 
time of the transaction.  

Added together, these items give an implied value of GTS’s transmission business of 
€5,984m (see Figure 3.3). 

Figure 3.3 Transaction value of Gasunie (€m) 

 

Source: Oxera. 

As argued in section 2.1.2, this acquisition value is likely to have incorporated a premium 
over the acquirer’s expectation of the future regulated returns. In the UK, where such 
transactions are relatively frequent, most acquisitions in recent years have been realised at 
premia over 20% (see Table 3.4 below). 

 
19 See Gasunie’s annual report 2005. 
20 The 10% discount rate used in this calculation is intended to represent a conservative estimate of the cost of capital of 
unregulated business (it is 300 basis points above the rate of return recommended by the Minister of Finance for extensions to 
high-pressure pipelines—see Rekenkamer (2009), ‘Tariff regulation energy transport’). 

Equity value Debt value Provisions Working capital Unregulated 
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Table 3.4 Reported premia for recent UK utility transactions 

Company Date completed Reported RAB premium (%) 

Gas distribution networks (GDNs) June 2005 14–20 

Bristol Water May 2006 41 

Thames Water October 2006 20 

Anglian Water November 2006 30 

Viridian October 2006 23 

South East Water October 2006 27 

Southern Water October 2007 27 

ENW November 2007 45 

Kelda February 2008 30 

EDF Distribution July 2010 27 
 
Sources: GDNs: National Audit Office (2006), ‘Sale of Gas Networks by National Grid’, February; Bristol Water: 
Financial Times, October 18th 2006; Thames Water: Macquarie press release; Anglian Water: Financial Times, 
October 18th 2006; Viridian: Irish News, October 24th 2006; South East Water: Westpac press release; 
Southern Water: Financial Times, October 9th 2007; ENW: Financial Times, November 24th 2007; Kelda: 
Standard & Poor’s rating report; EDF Distribution: EDF (2010), ‘Résultats semestriels 2010’, press release, July 
30th; Dealogic deal profiles.  

Should the NMa consider that it is appropriate to allow the Dutch state to recover the 
acquisition value of Gasunie, but only for the 50% equity stake that was actually purchased 
in 2004, the relevant value of the RAB would be €3,312m. This is calculated by replacing the 
equity value of €5,560m used in the calculation above by the sum of €2,780m (the value of 
the 50% equity stake actually paid to Exxon and Shell in the transaction) and €109m (the 
book value of the 50% equity stake held by the state at that date). 

3.4 Conclusions 

Figure 3.4 summarises the RAB estimates produced in this section. 
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Figure 3.4 RAB estimates (€ billion, as at December 2005) 

 

 

Source: Oxera. 

The main uncertainties surrounding these estimates relate to: 

– the extent to which the PPI is a good proxy for changes in the capital costs of 
transmission. A complete review of replacement costs in 2005 would be required to 
address this issue; 

– the extent to which the network configuration could be optimised. A complete 
engineering study would be required to address this issue; 

– the value of the unregulated business factored in the price paid for Gasunie. 

The first two uncertainties relate to the implementation of the ODRC method, which does not 
appear to meet the criteria set out by the NMa. As such, they do not affect the robustness of 
the recommendations made in this report. The uncertainty surrounding the acquisition value 
of GTS indicates that this method only partly complies with the objectivity criterion of the 
NMa. 
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A1  Additional information on RAB calculations 

Figure A1.1 Dutch CPI, PPI and GTS composite price index (1990=100)  

 

 

Source: CBS, NMa, Oxera. 
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Figure A1.2 Composite price index used by the Swedish energy regulator to roll 
forward the replacement cost valuation of transmission assets (1985=100) 

 

Source: EI (2009), ‘Tillsynsmetod för överföring och lagring av naturgas i Sverige Steg 2 – Fördjupade 
metodstudier’. 
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Table A1.1 Composite price index used by the Swedish energy regulator to roll 
forward the replacement cost valuation of transmission assets 
(decomposition) 

 Costs of: Composite index 
transmission 

 construction  materials  design   

1985 100 100 100 100

1986 120 88 77 102

1987 96 106 129 106

1988 103 122 141 116

1989 115 145 147 130

1990 120 148 173 138

1991 149 96 185 142

1992 127 140 195 145

1993 129 142 199 147

1994 154 112 191 151

1995 150 154 208 164

1996 148 186 226 174

1997 166 136 219 170

1998 147 157 250 172

1999 181 123 222 174

2000 145 173 287 183

2001 161 195 262 192

2002 197 228 177 201

2003 194 237 203 207

2004 154 223 311 206

2005 180 367 243 242

2006 166 317 321 238

2007 180 371 298 265

2008 214 476 244 288
 
Source: EI (2009), ‘Tillsynsmetod för överföring och lagring av naturgas i Sverige Steg 2 – Fördjupade 
metodstudier’. 

Table A1.2 Depreciated replacement costs calculation by asset class (€m) 
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Total 

Asset lives (years) 55 30 30 Infinite 5 10 30  

Historical costs 3,452 1,341 156 17 232 57 3 5,258 

Inflated historical costs 10,916 2,838 233 47 324 86 8 14,451 

Depreciated historical costs 4,514 713 120 47 47 11 1 5,454 
 
Source: Oxera. 
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Table A1.3 Depreciated historical costs under different sensitivities (€ billion) 

  Asset lives 

 
 

Historical 2005 method 
decision 

Latest IFRS Historical until 2001, 
2005 method decision 

after 2001 
In

fla
tio

n 
in

de
x No indexation 0.95 2.59 3.22 1.00 

CPI 1.12 4.74 6.82 1.17 
 
Note: ‘Historical’ asset life assumptions are based on Gasunie’s accounting policies up to 2004; ‘2005 method 
decision’ depreciates pipelines over 55 years and compressor stations/ installations over 30 years; ‘Latest IFRS’ 
depreciate pipelines up to 2063 and compressor stations/installations over 30 years. For a full breakdown of asset 
life assumptions for each asset class, see Table A.1.4 below. 
Source: Oxera. 
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Table A1.4 Asset life assumptions by asset class 

 Asset life assumptions 

Asset class in GTS asset register Historical 2005 method 
decision 

Latest IFRS 

01 Regional pipelines 20 55 Up to 2063

02 Gas receiver stations 10 30 30 

03 Metering at distance 5 5 5 

04 Land Infinite Infinite Infinite 

05 Road and terrain provisions 30 30 30 

06 Utility buildings 20 30 50 

07 Service apartments 20 30 50 

08 Design buildings 10 10 10 

09 Company inventory 10 10 10 

10 Equipment 10 10 10 

11 Tools 10 10 10 

12 Motor vehicles 10 10 10 

13 Trailers 10 10 10 

14 Other rolling material 10 10 10 

15 Compressor stations 10 30 30 

16 LNG installations 10 30 30 

17 Mixing stations 10 30 30 

18 Calibration stations 10 30 30 

19 Gas deposit installations 10 30 30 

20 Office buildings 50 30 50 

21 Main transport pipelines 20 55 Up to 2063

22 Regional main transport net 20 55 Up to 2063

23 Brigitta pipelines 20 55 Up to 2063

32 M&R stations 10 30 30 

33 Export stations 10 30 30 

34 Reducing stations 10 30 30 

35 Injection stations 10 30 30 

36 Air separation stations 10 30 30 

37 Computers 5 5 5 
 
Note: The accounting policies in Gasunie’s accounts do not provide asset life assumptions for each asset class in 
the GTS asset register. 
Source: GTS asset register, Gasunie accounts. 
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A2  Additional information on regulatory precedent 

Table A2.1 Sources for the information provided in Table 2.3 

Country Source 

Ireland CER (2003), ‘Commission’s Decision on Transmission Use of System Revenue Requirement 
and Tariff Structure:1 October 2003—30 September 2007’, July 23rd, pp. 5–6. 

CER (2003), ‘Transmission and distribution tariffs objectives and principles’, consultation 
document, March 2003. 

France CRE (2003), ‘Consultation publique sur les principes d’utilisation des réseaux de transport de 
gaz’, June 2nd. 

UK MMC (1997), ‘BG Plc: A report under the Gas Act 1986 on the restrictions of prices for gas 
transportation and storage services’, p. 387. 

MMC (1993), ‘Gas: Volume 1 of reports under the Fair Trading Act 1973 on the supply within 
Great Britain of gas through pipes to tariff and non-tariff customers, and the supply within 
Great Britain of the conveyance or storage of gas by public gas suppliers: 2 Conclusions to the 
Fair Trading Act References’, p. 48. 

Italy Eni and Snam Rete Gas websites. 

Belgium CREG (2003), ‘Lignes directrices concernant la marge bénéficiaire équitable applicables aux 
entreprises de transport de gaz naturel’, June. 

Arrêté royal relatif à la méthodologie pour déterminer le revenu total comprenant la marge 
équitable, à la structure tarifaire générale, aux principes de base en matière de tarifs, aux 
procédures, à la publication des tarifs, aux rapports annuels, à la comptabilité, à la maîtrise 
des coûts, aux écarts de revenu des gestionnaires et à la formule objective d'indexation visés 
par la loi du 12 avril 1965 relative au transport de produits gazeux et autres par canalisation. 

Sweden EI (2008), ‘Tillsynsmetod för överföring och lagring av naturgas i Sverige’. 

EI (2009), ‘Tillsynsmetod för överföring och lagring av naturgas i Sverige - Steg 2 – 
Fördjupade metodstudier’. 

Finland Energy Market Authority (2008), ‘Methods of determining the return on transmission system 
operations during the regulatory period starting on 1 January 2008 and ending on 31 
December 2011’, Appendix 1, p. 2. 
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