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Disclaimer

The NMa has informedThe Brattle Groupthat it is satisfied that this report does not cordin any
confidential information. The Brattle Groupcannot accept responsibility for any loss or damage
resulting from the release of information containedn this report.



1 Introduction and Summary

The Dutch Gas Act stipulates that, if GasTerra aadominant position in the market for
flexibility services, the national operator of thas transmission network (Gastransport Services or
GTS), must offer flexibility services to shippér&asTerra is also obliged to make GTS an offer
for the requested flexibility services based oas@nable’ tariffs and conditions.

The Dutch Gas Act specifies that tha Energiekamer (NMa) is responsible for determining
whether GasTerra has a dominant position in th&etdor flexibility services at regular intervals.
Specifically, the focus is on short-term flexibiliproducts that would be offered to manage
differences in supply and demand over the followirggek, as opposed to seasonal flexibility which
manages differences between demand in the sumnagethanwinter. NMa carried out the last
assessment in 2008 for the period 2009 - 2011 shaybased on advice from Frontier Economics
summarised in a 2008 report (hereafter referreabttthe 2008 Report’) The NMa concluded that
GasTerra was dominant in this period.

In 2011 the NMa must assess whether GasTerra ltesnénant position in the market for
flexibility services for a three to five year patigtarting in 2012. The NMa has chosen to analyse
the period 2012-2016 inclusive, and has retaiffesiBrattle Group to analyse GasTerra’s position
in the flexibility market over this period. Thispart summarises out findings, and is intended for
consultation. A final version of the report will isued following the consultation.

The starting point for our analysis is the methbeé NMa applied to assess GasTerra’s
dominance in 2008 (hereafter referred to as th@820lethodology’). In our report we highlight
where our methodology differs from or extends tB@8@Methodology. For a general description of
the Dutch gas market we refer reader to the 20@@®ReHowever, it is worth highlighting that a
number of changes occur in the period 2012 — 20h&lwaffect the flexibility market. These
include:

 The construction of new gas storage facilities wul®d by parties other than
NAM/GasTerra;

* GasTerra’s introduction of a relatively large amowf a virtual storage product,
through which GasTerra makes flexibility availatdehird parties;

* The increase in import capacity as a result of Gassport Services open season
process, which increases the ability of partiesioort flexibility to the Netherlands;

* The decline of production from the Groningen figldleted due to confidentiality].

LA new balancing system came into effect in thehddands in April 2011, which involves a balancing
market or bid ladder. GTS will continue to offefflaxibility product in 2011 — the main differenceibg that
shippers will nominate hourly values for the usehef flexibility service the day ahead. Shippens eanominate
their use of the flexibility service within the gday.

2 Frontier Economics, ‘Research into gas flexibigrvices’ May 2008.
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Simple market share analysis

We calculate GasTerra’s share of all flexibilityadable to serve demand in the Dutch market.
This analysis does not differentiate between tlfferginces in costs of flexibility supply, but rathe
assumes that all sources of supply are substitatesne another. The 2008 methodology referred
to market shares calculated in this way as ‘capatiares’.

One key difference between our methodology and20@8 Methodology is that we consider
that flexibility dedicated to export contracts isntrolled by the gas buyer outside of the
Netherlands. Therefore this flexibility cannot bethdrawn by GasTerra, and is not under
GasTerra’s control. However, we also take the t¢hae most flexibility sold in export contracts
cannot be re-imported into the Netherlands at apetitive cost, because the gas is delivered
outside of the Netherlands and buyers would havéint replacement sources for flexibility.
Therefore the majority of the export flexibility ismoved from the supply side of the market.

Our analysis reveals that:
1. Foreign gas buyers (exports) control a signifiggortion of Dutch flexibility;

2. GasTerra’'s new virtual storage product represengggaificant portion of flexibility
supply;

3. If we did not allocate control of some flexibility exports, then GasTerra’s share of the
flexibility market would be about 60% in 2032.

We calculate that GasTerra’s market share start6%tin 2012, and the arrival of new sources
of flexibility, in particular in 2014, reduce GagsT&s market share to just above 37% by 2016. The
European Commission (EC) and the European Couttistice (ECJ) would presume dominance,
absent evidence to the contrary, if GasTerra’s etaskare exceeded 50%. Therefore we conclude
that, based on a simple, share of the supply-dideeomarket, GasTerra is not dominant in any of
the years analysed.

A sub-market share analysis

The previous analysis assumed that all flexibifitypducts are substitutes for one another,
regardless of their costs. But a key idea in competanalysis and economics is that products are
only considered substitutes if they have similastgo Typically, economists and the EC itself
would consider that if one source of flexibility svabout 5% to 10% more expensive than another,
then the two products would not be substitutes.

Ignoring the difference in the costs of alternatipeoducts can give very misleading
impressions of a party’s market position. A dominglayer could claim that customers could rely
on alternative products and so it does not havenairthnt position. But if the alternative products
are much more expensive than the products undefaimenant player’s control, then the dominant
player could raise the price of flexibility sigraéintly above the competitive level, even though its
market share of all products seems to be small.

® parties other than GasTerra also export gas,@ndtsall of the exports would be re-assigned teT@ara in
the event that we ignored foreign gas buyers’ @bt some Dutch sources of flexibility.
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The 2008 methodology addressed the issue of tHereliices in costs between alternative
flexibility sources qualitatively. Since, in 2008,was clear that the simple market share analysis
found GasTerra dominant, and that an approach whimised in costs in more detail would only
enforce that conclusion, there was no need to tigage costs in more detail. However, because of
recent developments in the flexibility market Gasads position in the market is not as clear. As
we noted above, the simple market share analysis that GasTerra is not dominant, and therefore
it is more important to address the differenceghin costs between difference flexibility sources
and the resulting sub-markets in more detail. Adcwly, in this analysis we take a more detailed
guantitative approach relative to the 2008 methaglgland estimate the fixed and variable costs of
alternative sources of flexibility. We then arranges alternative sources of flexibility into
ascending order of cost to form a supply curvenoerit order’. The intersection of the merit order
with the vertical demand curve yields the expeatemtket price of flexibility. We define the
demand side of the market as the difference betweedamum gas demand in any given week less
the average gas demand over a season — meaninipe¢hatare 52 demand points and prices for
each year in our analysis.

We also recognise that the supply of short-termilfiety will vary over the year. In winter,
sources of gas will already be producing at a higae and so there will be less scope for them to
increase production further. Accordingly the supplyshort-term flexibility will be less in winter
than in summer, while the data shows that the ddrf@anshort-term flexibility is higher in winter
than in the summer. We define a separate winteplgugurve and a summer supply curve. This
approach will tend to over estimate supply in teeht of winter, and underestimate supply in the
shoulder periods. But on average it will give acumate representation of how the potential to
exercise market power varies over the year, whakpkng the analysis tractable.

Having derived merit orders for each year, andngefidemand, we carry out an analysis of
‘sub-markets’ within the flexibility market for eaf the 52 weeks in each year under analysis.
For each week, rather than including all sourcesugply, regardless of cost, we only include
flexibility products that are no more than 10% mangensive that the competitive price of
flexibility in the week being considered. That & feach week we define the relevant product
market in that particular week to include all fleikty services with costs less than or equal ttO1.
times the market price defined by the intersectbsupply and demand. The 10% boundary to
define relevant markets is typically applied in gmtition analyses by the European and US
regulatory and antitrust authorities. The intuitisehind making this distinction is that sources of
supply which are much more expensive that the matgsource of supply do not apply a
significant competitive constraint on the dominaapplier. Even large quantities of expensive
capacity would not restrict the dominant playenfraaising prices by 5-10%.

Our analysis confirms that the simple market skaraysié underestimates GasTerra’s actual
market shares. Between 2012 and 2016 GasTerrat eessa 50% market share for about 85% of
the time. GasTerra has higher market shares laigetlge summer months where GasTerra has
total control of the very cheap flexibility fromehGroningen field. [deleted due to confidentiality]

*In the simple market share analysis we estimaestiares of all available suppliers of flexibilggrvices,
regardless of the cost to provide those services.



That is not to say that GasTerra only has a higtketahare in the summer — GasTerra also has
market shares of over 50% in many of the winterksee

We also perform a pivotal supplier test (PST), gslme same 110% rule to define the relevant
product market as used in the sub-market shareysamalf demand for flexibility cannot be
satisfied without at least some contribution froras®erra, then GasTerra is pivotal. The PST
accounts for a situation where there is an excesgpply over demand, in which case a firm might
be dominant, in the sense that it controls a lggeentage of available supply, but it would be
unable to exercise market power. We find that Gaslie pivotal around 84% of the time for the
period 2012-2016. GasTerra becomes slightly legstali over time as new sources of third-party
supply come online [deleted due to confidentiality]

Withholding analysis

In our final piece of analysis we perform a ‘witltiag analysis’. The withholding analysis
measures GasTerra’s ability and incentive to rpigees by withdrawing capacity from the market.
In economic terms, the withholding analysis detaemminot only whether the dominant player has
the ability to raise prices — which the pivotal gligr test determined — but whether it has the
incentives to do so. Accordingly the withholdingalysis is the most complete test of the risk of
market power abuse, and is commonly used in thiysia@f market power in energy markets.

To determine whether GasTerra has the ability andnitive to withhold capacity, we calculate
the initial profit that GasTerra makes on flexityilservices as the difference between its cost of
flexibility and the prevailing price multiplied bhe volume of services sold. We then gradually
withdraw GasTerra’s flexibility from the market taging with the most expensive capacity first —
and calculate both the effect on the price of Bdiy and on GasTerra’s profits. An ability by
GasTerra to profitably raise the price of flexityiliservices by more than 10% above the
competitive level is evidence of GasTerra’s abiityd incentive to exercise market power.

We find that in 2012 GasTerra would have the ingerdnd ability to raise prices by more than
10% above the competitive level for 2012 for 83%thad time. Additional sources of flexibility
restrain GasTerra’s market power later in the geriut even so GasTerra has the incentive and
ability to raise prices by more than 10% nearly 7@Pthe time.

Conclusions

A simple market share analysis indicates that GaaTeay not be dominant between 2012 and
2016. However, this simple analysis underestim@asTerra’s actual market power because it
assumes that some products are close substitutss wheality they are not. Therefore the actual
market is often much more concentrated than tmplg analysis suggests.

Based on a more sophisticated analysis, which atsdor both the differences in costs of
difference sources of flexibility and the varyingmdand and supply of flexibility over the year, we
conclude that even in 2016, when the market haflted from new third party sources of
flexibility, GasTerra is dominant for about 85%tbe time. Similarly, GasTerra has the incentive
and ability even in 2016 to withhold capacity aage prices by more than 10% about 70% of the
time.



We also note that our results are robust to chanmgeke input assumptions. We have re-
calculated the results making different assumptiegarding the cost of gas storage and assuming
a demand increase of 10%. In all the scenarios &esshas a market share of at least 50% for
about 70% - 80% of the time.



2 The flexibility market

To determine GasTerra’s position in the market, mgst first define the relevant market.
This means determining the group of flexibility guwts and the geographic areas that place
competition limitations to GasTerra. This sectionyides an overview of the flexibility products
and geographical areas we are analysing and sortfgeahain questions and issues to resolve
before we go further.

2.1 Product market definition

As in the 2008 Methodology, we begin by analysihg televant product market, and in
particular the potential sources of flexibility piects. These include:

* Interruptible demand — for example a power stati@t can make more gas available at
short notice by either interrupting production witshing to burning oll;

* Gas storage;
* Production flexibility — in this category we diffemtiate further between;

0 Production flexibility from the Groningen field. Ehis in turn split between
‘free-flow’ flexibility, that is gas flexibility ugng the natural pressure of the
reservoir, and compression flexibility, which isopided by well-head
compression.

0 Production flexibility from smaller onshore andsifore fields.

e Import flexibility — typically import contracts aiv the gas buyer to vary their
purchases from day to day, and are therefore aaaiiflexibility;

» Line pack — the volume of gas in the pipelinesloawaried to provide some flexibility.

These sources of flexibility are very similar tao$le considered by the UK’s Office of Fair
Trading (OFT)’s advice to the UK Competition Comsnis in a recent case involving the analysis
of flexibility. > We describe how we measure flexibility in sectioh.

Note that we do not consider the Dutch gas mark€E) as an additional source of physical
flexibility. At the point of delivery, a purchasé gas on the TTF must always be provided by one
of the underlying physical sources of gas flexibilisted above. While the TTF helps allocate
flexibility sources among buyers in an efficientyat does not provide a net contribution to
flexibility supply.

2.2 Long-term and short-term flexibility

We note that the Gas Act only requires the NMaetgutate ‘short-term’ flexibility products of
one week or less — that is, flexibility that a gi@p could use for at most one week. This has

® The OFT’s advice to the Competition CommissionGantrica plc's request for a review of undertakings
under section 88(4) of the Fair Trading Act 197A&gion 8 September 2010, 120 p.6.
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implications for which sources of flexibility aremsidered on the supply side of the market. For
example, some flexibility sources — typically intgatible demand — can only be used for relatively
short periods, whereas some gas storages provas®rsad flexibility over an entire winter. We
conclude that since long-term flexibility can als® used to provide short-term flexibility, then we
will include both long-term and short-term flexibyl products in the supply side of the market.
This is in line with the 2008 Methodology.

Flexibility products typically supply the abilitptgo long or short for an hour and the ability to
have cumulative imbalances. Our analysis focuseshenprovision of hourly flexibility, since
hourly flexibility products can, in general be addegether to enable a cumulative shortage. The
exception to this is interruptible capacity, antklpack, neither of which can be used for extended
periods. However, we note that for interruptiblepaety several different users could be
interrupted alternately to create a cumulative pobd

The 2008 Methodology addressed the question of hvenethere was a separate market for
‘unpredictable’ and ‘predictable’ flexibility. Th2008 Methodology defined predictable flexibility
as the flexibility required to meet expected inse=aor decreases from average demand — for
example higher gas demand in winter. Arguably atdleom flexibility product is typically used
for unpredictable flexibility needs. The 2008 Madbtogy concluded that these unpredictable and
predictable flexibility products were substitutasd could be treated as a single source of demand.

2.3 Upward and downward flexibility

Flexibility sources can also provide downward flekiy — that is, they can reduce their output
at the request of a shipper who is ‘long’. Thisseai the question — are there separate product
markets for upward flexibility (requested by a gf@p who is ‘short’) and downward flexibility
(requested by a shipper who is ‘long’)?

We think that the supply of downward and upwardibdity by differ, and so these are likely
to be separate product markets. However, we alg® that if GasTerra is dominant in either the
upward or downward flexibility markets, then GTSlwifer a flexibility product that delivery both
upward and downward flexibility. That is, the reguinent for GTS to offer a flexibility product
will address market power issues in both the mafketupward flexibility and the market for
downward flexibility. Accordingly, we first analysée market for upward flexibility. If GasTerra
is not dominant in that market then we will go orahalyse the downward flexibility market.

2.4 H-gas and L-gas

There are several different gas qualities defimedhe Netherlands, broadly split into high-
calorific value gas (H-gas) and low calorific valgas (L-gas). The 2008 Methodology considered
both separate H-gas and L-gas markets and a cothbiaget. Since the 2008 Report, the cost of
converting from H-gas to L-gas has been rolled theogeneral tariffs for gas transport, so that the
cost of quality conversion has been socialisedp@@rs can convert between L-gas and H-gas at
zero incremental cost. Therefore, in this analyssconsider a single market, and in general we do
not differentiate between L-gas and H-gas flexypili



We describe an exemption to this ‘single markegatment latter in the report, where we do
consider L-gas and H-gas separately for the pugpotdeciding which exports use which sources
of flexibility.

2.5 Geographic market definition

We adopt the same geographic market definitiolma®6008 Methodology. To summarise, the
balancing area defined by GTS extends across thheNands, and GTS calculates shippers’
imbalances across the entire network. Therefonetaee no geographic submarkets for flexibility
within the Netherlands — flexibility services cae kelivered from anywhere as long as they
connect to the GTS system.

Because there are gas transportation constraintseoborder, the Dutch border defines the
limit of the relevant geographic market for the lgsiz. This was also the approach taken by the
2008 Methodology. Defining the Netherlands as tlevant geographic market does not mean that
we exclude the import and export of flexibility. tRar, it means that it would not be correct to
assume that, for example, shippers in the Neth#slacten use German storages to provide
flexibility without accounting for gas transport rgiraints. However we do account for the
possibility to import flexibility from outside ofhe Netherlands. Our assessment of the extent of
import flexibility is based on historic gas-flowtdaand an assessment of how import capacity will
increase in future. We also consider storagesatteaphysically outside of the Netherlands but have
a dedicated connection to the GTS network as beitign the Netherlands for the purposes of this
study.

3 Simple market share analysis

3.1 Measuring the supply of flexibility

As a first step we calculate GasTerra’'s share ef shpply side of the market, ignoring
differences in the cost or price of different fleikty services. In common with the 2008
Methodology we calculate the supply of flexibildg the maximum less average production. The
logic is that this measure would give the averalgty of these production sources to increase
their production at short notice. Note that for gésrages this definition means that flexibility is
approximately equal to the withdrawal capacityhs storage.

As noted in the 2008 Report assessing GasTerraisndmce, the use of a maximum less
average definition of flexibility was first defined the UK Competition Commission’s (CC) 2003
investigation of Centrica’s acquisition of the Rbustorage facility in the UR.In April 2010
Centrica asked for a review of the conditions ingabspon it by the CC following its acquisition of
Rough. In reviewing Centrica’s request, both thea&d the OFT carried out a new assessment of

® The Competition Commission, Centrica plc and Dyn8¢prage Ltd and Dynegy Onshore Processing UK
Ltd — A report on the merger situation, August 2Q08reinafter ‘the 2003 Report’).
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the UK flexibility market! Both the OFT and the CC continued to use the mtoduarket
definitions applied in the 2003 Report. Moreovence 2003 a two UK gas storage projects have
applied for exemptions from Third Party Access, dhd GB energy regulator, Ofgem, has
analysed the effect of the exemption applicatiansampetition using the CC’s 2003 methodology
for defining competitiori.At the same time, it is worth stressing that iis teport we are analysing

a short-term flexibility product. Therefore sometbé product markets analysed in the Centrica
case — for example a winter period market — witl @ relevant to this analysis.

Imports are also a source of flexibility, and wécakate the amount of import flexibility again
taking the maximum less average level of importé.cAlculations are based on hourly gas flow
data provided by the NMa for 2009. NMa also prodidiata back to 2006, but we took the view
that it was better to use the most recent datdadolairather than an average of several yearsisthis
because Dutch gas production is declining over tiarel so using an average of several years
would over estimate the amount of flexibility curtly available.

GTS no longer offers line pack as a separate fikyilproduct — rather GTS uses line pack to
manage the system and avoid recourse to the Batamid Ladder or BPL. Therefore we do not
include line pack on the supply side of the markeice the effect of line pack is to reduce the
demand for flexibility services. In the analysisdebed in the following sections we account for
the presence of line pack on the demand %i@enilarly, we do not include GTS’s Maasvlakte
LNG facility in our analysis, because GTS does offér this to the market as a commercial
service. Rather the Maasvlakte LNG facility is otdybe used to preserve system pressure under
exceptional circumstances.

Flexibility defined as the maximum less averagedpotion is a proxy for, on average, how
much a field could increase production at a givemmant to provide flexibility. This is if course a
simplification. The amount that a gas source camei@se production is conditional on what it
already producing. The maximum production of gasagfe facilities in particular depend on how
full they are. Nevertheless, since all sources kshbea producing more gas at the same time — for
example in winter — this simple approach shouldvigi® a good approximation of the relative
ability of any supply to provide flexibility at aivggn time. Moreover later in the analysis we will
relax this assumption, and account for the fadt ttea supply of flexibility varies between summer
and winter.

For each source of flexibility supply, we calcultite quantity of flexibility available and who
controls it. We also recognise that GasTerra hesnity replaced the ‘bundles’ of storage that it

" see Competition Commission, Provisional decisioivariations to the Undertakings, 8 March 2011 tied
OFT advise loc. cit. footnote 5. Both available from: http://www.comigien-
commission.org.uk/inquiries/ref2010/centrica_reviedex.htm

8 See Final Decision EDF Energy application for aenaption from section 19B of the Gas Act 1986 -
(Reference number: 65/10) and Final Decision orreéBtgy UK Limited’s application for an exemption ffino
section 19B of the Gas Act 1986 - (Reference nuniti5/09) available at www.ofgem.gov.uk.

° We aware that the amount of line pack availabléesaover the year, and reduces at lower tempastur
However in our analysis we assume a constant lef/éihe pack. This will tend to underestimate Gas&'s
ability and incentive to exercise market power.



used to offer in Grijpskerk and Alkmaar and insteaplaced it with a larger volume of a virtual
flexibility product. We assume that the full voluroé flexibility product is controlled by parties

other than GasTerra, and that GasTerra providepribduct using existing sources of flexibility
under its control, such as the Groningen field,jgSkerk, Alkmaar and Norg gas storages.
Appendix | provides details of how we calculate Yokime and ownership of flexibility.

3.2 Treatment of exports

A key difference between our methodology and th@82Methodology is the treatment of
exports. There are two key issues:

1. Flexibility dedicated to export contracts is colle#d by the gas buyer outside of the
Netherlands.

2. We take the case that the majority of flexibilitids in export contracts cannot be re-
imported into the Netherlands at a competitive .coBerefore most export flexibility is
removed from the supply side of the market.

With respect to the first point, we note that gagypically exported under long-term contracts.
This is certainly true for GasTerra’s exports. Th&mng-term contracts typically contain a given
amount of flexibility or ‘swing’ that the gas sellis obliged to provide on demand of the gas buyer.
Therefore, the flexibility is under the control thie gas buyer, not the gas seller. Note thatthas
length of the export contracts — which are typicdlD-20 years if not more — that transfer the
control of flexibility, implying that GasTerra calinot withdraw flexibility sources dedicated to
serving the export market, in an attempt to inazeaarket prices in the Netherlands.

For example, if a power station sells power to stamer for the next day only, we would not
consider that the customer controls the powercstaihe owner of the power station could easily
withdraw the offer to sell power the following daereby increasing prices. But if the power
station signs a 20 years contract with a customagter which the customer can chose how much
power it receives every day, then it is the custotim&t controls the power station from the point of
view of market power analysis. The length of tbattact determines control.

To account for control of export flexibility by feign gas buyers we:

* Calculate the export flexibility demand for GasBeand non-GasTerra shippers based
on data provided by NMa. Again, export flexibilidemand is defined as maximum
exports less average exports. We base this catoulah gross exports — that is, the
physical exports observed plus backhaul volumess&exports represent the demand
for export flexibility, without accounting for thee-import of some flexibility (discussed
below);

» Allocate export flexibility demand between GasTearad other shippers, again based
on data provided by NMa.

In essence, the effect is that some of the flakybdources that appear to be under the control
of GasTerra are actually under the control of gagels outside of the Netherlands. Allocating
control of a given amount of flexibility to gas kerg reduces GasTerra’s market share, relative to
the 2008 Methodology. We calculate the amount exifflility associated with GasTerra’s export
contracts, and deduct this from flexibility ownedoontracted to GasTerra. Similarly we calculate
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the flexibility associated with non-GasTerra shiperport contracts, and deduct this from sources
of flexibility not belonging to GasTerra.

With regard to the second point above, we consilat while the gas buyers control the
flexibility, it would not be practical in most caséor these foreign gas buyers to use that flagbil
in the Netherlands. We understand that the poimtetiVery of the majority of export contracts is
outside of the Netherlands. To use flexibility e tNetherlands, the customers would have to bring
the gas back into the Netherlands. This would wedluying back-haul capacity which is non firm.
It also assumes that the customer could replacestsTerra flexibility with another source of
flexibility at some acceptable price.

To form an estimate of how much flexibility is meyported into the Netherlands, we have
looked at data on back-haul flows provided by Nldiagd calculated the flexibility associated with
back-haul flows. We then take the case that thithesflexibility which is re-imported into the
Netherlands, and this flexibility is added to tlwpgly side of the market.

Export flexibility that is not re-imported cannatest a competitive constraint on GasTerra in
the Dutch flexibility market — in effect this flebility does not reside in the Dutch geographic
market. Therefore after allocating control of aggivamount of flexibility to foreign gas buyers we
then remove this flexibility from our market sham@dculation. The effect is to reduce the supply of
flexibility relative to the 2008 methodology. Tovgi a sense of the numbers, in 2009 export
flexibility was about 5.9 million cubic metres gawur, whereas re-imported back-haul flexibility is
about 0.8 million cubic metres per hour.

One could argue that, if GasTerra attempted toease the price of flexibility, an increasing
volume of flexibility under the control of foreigmuyers would be re-imported into the Netherlands
via back-haul nominations. Under this view, assgnimt the amount of flexibility which is re-
imported into the Netherlands is fixed will undeémeste the actual competitive constraint. On the
other hand, if more flexibility was re-imported anthe Netherlands, the buyers would need to find
alternative sources of replacement flexibility ireir domestic markets at some higher price. We
take the case that such replacements would beciguitly expensive that it would be highly
speculative to assume a significant increase impsrted flexibility in response to an increase in
the price of flexibility within the Netherlands.

One could also take the view that, since the deliy@int is outside of the Netherlands,
GasTerra could export gas at a steady rate anduberforeign flexibility products to meet the
flexibility needs of its customers. In this way Gasra would maintain control of the domestic
flexibility sources.

However, the historic data on exports illustratest this is not what GasTerra does in reality.
Accordingly, our assumption that GasTerra expdetsilility from within the Netherlands matches
the current facts. Moreover, it is worth notingttifawe made the opposite assumption — that
GasTerra sources flexibility for foreign buyersnrmutside of the Netherlands — then this would
increase GasTerra’s market share, relative to @ wagre we assume that GasTerra uses domestic
sources of flexibility to meet the demands of fgrebuyers.
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3.3 Allocation of control of flexibility

Figure 1 shows the allocation of control of flekilyi products in the Netherlands for 2012.
Note that these percentages aot market shares — since exports are not part ofrélevant
product market and thus they will be removed froor enarket share calculation. Figure 1
illustrates three key points:

1. Foreign gas buyers (exports) control a signifigaottion of Dutch flexibility (about
28% of the total sources of flexibility);

2. GasTerra’s new virtual storage product represengggaificant portion of flexibility
supply (around 6%);

3. GasTerra exports the vast majority of gas from Nle¢herlands. Therefore, based on
Figure 1, we see that if we did not allocate cdmdfcsome flexibility to exports, then
GasTerra’s share of the flexibility market woulddi®ut 61% in 2012.

Figure 1: Allocation of control of flexibility supply in percentage terms, 2012

Export flexibility

Gas Terra's
flexibility supply

33.1%

New storage

Other

Virtual Storage

Figure 2 illustrates the absolute supply of flelidji measured in million rithour, for the
period 2012 to 2016 and the control of flexibiligain, this chart doesot represent market
shares, since it includes exports. In 2015 the Igupp flexibility increases largely due to the

10 parties other than GasTerra also export gas, amdtsall of the exports would be re-assigned tsTeara
in the event that we ignored foreign gas buyerstiad of some Dutch sources of flexibility.
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expected completion of the Bergermeer and Zuidwen(Wuon) gas storages and the expansion of
the Norg storage facility.

Figure 2: Allocation of control of flexibility supply, 2012-2016
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3.4 Results of simple market share analysis

The EC and the ECJ concede that a company withthessa 50 percent share of the relevant
market is unlikely to be dominahtlt is generally accepted that firms with markearshbelow 25
per cent are unlikely to be dominahiMore recently, in its 2009 Guidance Paper on figieation
of Article 82 EC Treaty to exclusionary abuses afamninant position the EC has taken a more
cautious approach to market shares as a proxy dokehdominance. It offers a soft ‘safe harbour’
in stating that market dominance is not likelyhétundertaking’s market share is below 40 percent
in the relevant markét. For the purpose of our analysis, and conservgiivele presume
dominance, absent evidence to the contrary, if @aa® market share exceeds 50%.

1 see European Commission Directorate General onp€ttion (2005).DG Competition Discussion Paper
on the Application of Article 82 of the Treaty to Exclusionary Abuses. December. § 31, hereinafter, the
“Discussion Paper”; and European Court of Justie€J) judgment of 3 July 1991, C-62/88&Z0O Chemie v.
Commission, [1991] ECR 1-3359, 1 60.

12 see Discussion Paper, T 31.

13 See Communication from the Commission C (2009) §6dl — Guidance on the Commission’s
Enforcement Priorities in Applying Article 82 EC é&aty to Abusive Exclusionary Conduct by Dominant
Undertakings, 1 40.
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Figure 3 illustrates calculated market shares oexjgorts which are not re-imported via
backhaul have been removed from the market. Thedighows that GasTerra’s market share starts
at just above 46%, and the arrival of new sourédtexibility, reduces GasTerra’s market share to
close to 37%. Therefore we conclude that, baseal imple share of the supply-side of the market,
GasTerra is not dominant in any of the years studie

Note that in the 2008 methodology, what we refeaso‘'simple market shares’ were called
‘capacity shares’ (as opposed to market sharesg. diktinction between market shares and
capacity shares in the 2008 methodology is sinkdlahe distinction we make here between simple
market shares and more sophisticated market shémalations which we discuss in the following
sections.

Figure 3: Market shares of flexibility supply (capecity shares), 2012-2016
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GasTerra’'s 2012 market has fallen relative to Gasl®market share calculated for 2011 in
the 2008 investigatiotf. This is for several reasons:

* The allocation of control of export flexibility ttmoreign gas buyers in this analysis will
have reduced GasTerra’s market share relativeet@@08 Methodology;

* GasTerra has sold a relatively large volume oféw virtual flexibility product to third
parties. This has further reduced its market share;

* Import capacity and the potential for imported iteity increases over the period 2012
to 2016. [deleted due to confidentiality].

42008 report, Table 3 p. 31 for the GTS case ¢penbined H and L gas market case).
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On the other hand, removing exports will increassT&rra’s market share, relative to the 2008
methodology where exports were considered as patieomarket. This is because, as Figure 2
shows, GasTerra controls about 27% of flexibilitypgly in 2014-2016, while exports control about
26%. However, this effect does not fully offsee thther effects above, and overall GasTerra’s
market share decreases relative to the market shbna@ated in the last methodology for 2011.

4 Cost differentiation

4.1 Relevant market definition and cost of flexibility services

The simple market share analysis in section 3 asduthat all flexibility products are
substitutes for one another. Thus, we estimatedhiaeges of all available suppliers of flexibility
services, regardless of the cost to provide thesgéces. But a key idea in competition analysis and
economics is that products are only consideredtisutes if they have similar costs. Typically,
economists would apply the ‘Small but SignificamtdaNon-transitory Increase in the Price’ or
SSNIP test to establish if two products are parthef same relevant market. The question to be
answered by the SSNIP test is whether the firmstaruers would switch to readily available
substitutes in response to a hypothetical smalth@range 5 % to 10 %) but permanent relative
price increase in the products being consideredulfstitution were enough to make the price
increase unprofitable, additional products are id@med substitutes and must be included in the
relevant product market. The products includechm market increase until the set of products is
such that small, permanent increases in relatilgwould be profitable. Roughly speaking, if
one source of flexibility was about 5% to 10% mexpensive than another, then the two products
would not be substitutes.

Specifically, the Commission’ guidelines on maritefinition note that:

“[tlhe assessment of demand substitution entailstarmination of the range of products which
are viewed as substitutes by the consumer...... Thetigne® be answered is whether the
parties’ customers would switch to readily avaéal$ubstitutes or to suppliers located
elsewhere in response to an hypothetical smath@rrange 5%-10%), permanent relative price
increase in the products and areas being consid&red

In other words, the European Commission regards gwalucts — which obviously perform
similar functions — priced within 5-10% of each tlas reasonable substitutes.

Ignoring the difference in the costs of alternatipeoducts can give very misleading
impressions of a party’s market position. A dominglayer could claim that customers could rely
on alternative products and so it does not havenairthnt position. But if the alternative products
are much more expensive than the products undetaimenant player’s control, then the dominant
player could raise the price of flexibility sigraéintly above the competitive level, even though its
market share seems to be small. In reality, thgeplaould have a dominant position in the market
for ‘cheap’ flexibility products, and would be aliteraise the price of these products to the lefel
the ‘expensive’ flexibility products. Traditional arket concentration measures — for example

15 Commission notice on the definition of the relevararket for the purposes of Community competition
law. Published in the Official Journal: OJ C 3729%1h2/1997.
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market shares and concentration ratios — can asamiperfect measures of potential market
power*®

The 2008 methodology addressed the issue of tHereliices in costs between alternative
flexibility sources qualitatively. Since, in 2008,was clear that the simple market share analysis
found GasTerra dominant, and that an approach whimised in costs in more detail would only
enforce that conclusion, there was no need to tigae costs in more detail. However, because of
recent developments in the flexibility market Gasd@s position in the market is not as clear. As
we noted above, the simple market share analysis that GasTerra is not dominant, and therefore
it is more important to address the differenceshm costs between difference flexibility sources
and the resulting sub-markets in more detail. Adicmyly, in this analysis we take a more detailed
quantitative approach relative to the 2008 methaglpland calculate market shares taking into
account the price of different types of flexibiligroducts. Unlike in the simple market share
analysis, in which the relevant market includedflakibility products available regardless of the
costs, we now define the relevant product sub-ntadkénclude only flexibility services at costs
less than or equal to 1.10 times the market pregsmed by the intersection of supply and demand
at each week of the year. The 10% boundary tmédetelevant markets is typically applied in
competition analyses by the European and Ameriegualatory and antitrust authorities.

4.2 Determining the merit order

Our methodology assumes that the price of flexibgervices will, in a competitive market, be
related to the cost of providing flexibility serew.

An alternative approach would be to think about dpportunity cost of various flexibility
sources, instead of the capital and operating cdstat is, if a flexibility source produces gas
today, it might sacrifice the opportunity to produthat gas at a later date when prices are higher.
The difference between the current price and theréuhigh price of gas is the opportunity cost,
ignoring the time value of money.

There are two reasons not to apply this opporturiist approach when analysing GasTerra’s
position in the market. First, when analysing a ol@nt position or potentially dominant position
the correct approach is to estimate the level ohpetitive prices. Using actual market prices,
which is what is implied by an opportunity cost egarh, could lead to an erroneous analysis of the
product market. In particular, if the dominant ganas already exercised market power, it may
have raised the price of some products to a levelrgithey appear to have substitutes, but this is
only the case because the dominant firm has exercimrket powet. While we do use the market

1% See James Bushnell, (2005), “Looking for Troublempetition Policy in the U.S. Electricity Industty,
Chapter 6 inElectricity Restructuring: Choices and Challenges. Puller and Griffen, Eds. University of Chicago
Press., for a discussion of the limitations of @mration measures as indicators of market powerentain
markets, for instance electricity markets.

Y The classic example of this is the so-called amilane fallacy’, where a dominant manufacturer of
cellophane claimed that aluminium foil was a su@atubstitute product and occupied the same pradadtet as
cellophane, and that the cellophane firm was nanidant because it faced competition from makers of
aluminium foil. However, in this example aluminiuimil was only close to the price of cellophane hessathe
dominant cellophane manufacturer had exercised ehgdwer. If cellophane was priced competitively,as its
long-rum marginal cost, it was clear that aluminifmii was not a substitute product and that thdopélane
manufacturer was dominant.
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price of gas storage in our analysis, this is nyaibécause there is significant uncertainty
surrounding the cost of storage. We also perfosareitivity where we only use the estimated cost
of gas storage, and find that this does not atiactesults.

Second, most sources of flexibility do not have agportunity cost of providing upward
flexibility. For example, if the Groningen field@rides some upward flexibility, this does not limit
the field’s ability to produce gas later in the y&aRather, there is a cost for the field in building
and maintaining the capacity for providing flexityi) and it is this cost that we consider in our
analysis. We also do not differentiate betweenctists of the gas provided for different sources of
flexibility, since this would be the same for déxibility suppliers at a given moment in time.

There could be an opportunity cost for seasonabgty which usually injects gas in summer
and withdraws it in winter. As we discuss in sett#b3, we address the additional cost of seasonal
storage switching from injection to withdrawal metsummer by adding a premium to the cost of
upward flexibility from seasonal storages in thenswer. One could argue that this premium does
not fully cover the opportunity cost of storagedathat by producing gas in the summer the
seasonal storage loses the ability to producedbkewvipen prices are higher in winter. There is some
validity in this argument, but we also note thaequilibrium, the summer-winter gas price spread
should be about the cost of a seasonal gas stémadity. If it was more than this, developers
would find it profitable to build new storages dwetsummer-winter gas price spread would
decrease, until it approximated the cost of sedssineage, at which point no one would want to
build more storage. Therefore we think that it isoaappropriate to use the long-run cost of
seasonal storage, even when we consider that sgagorage facilities might have a opportunity
cost to producing gas in the summer.

In sum, if one applied an opportunity cost appraacestimating the merit order we could find
that a) the opportunity cost of all sources was zapart from seasonal storage which would have a
positive price in the summer and b) the opportuodtst of storage in the summer may already have
been affected by the exercise of market power. ideeof a cost-based approach to defining the
merit order avoids these problems, and is stanglactise when analysing a dominant position.

In applying our cost-based approach, we have estinthe fixed and variable costs of
alternative sources of flexibility. We then arrantee alternative sources of flexibility into
ascending order of cost to form a supply curveraerit order’.

Differentiating flexibility sources by cost introdeis two new issues. First we must decide
whether to base the merit order only on variablet<}d or a combination of fixed and variable
costs. In essence, this amounts to a question dmouthe market prices for flexibility might be

18 Of course the production of any volume of gas wslijhtly reduce the production capacity of thddidn
this sense, production of a volume in the summérradluce the capacity of the field in the followinvinter,
although the effect will be very small from one suer to the next winter. Moreover, this effect isngetely or
partially offset by the benefits of producing mgaes earlier, which is more valuable since it age¢ds revenues.

970 determine the expected variable cost of fldiypover the week — in other words how much oneaildo
expect to use each unit of flexible capacity overesk — for each week of 2009 we calculated theahctemand
less average demand for each hour. We then addedl @b these demand numbers, and divided thishay t
maximum flexibility demand in a week multiplied ltlge hours in a week to derive a weekly load fadétor
flexibility.
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determined. One alternative is to imagine thatpitiee is determined as in a competitive electricity
market, where generators offer power at their nmaigor variable cost. The most expensive plant
required to satisfy demand sets the price, an@d-mfarginal plants recover their fixed costs from
the difference between the market price and thaiable cost$’ Another option is to imagine that
suppliers offer at their average costs, includhmgrtfixed costs. For all cases, we imagine thescos
are defined over a week, so that the cost is tipea®d variable cost of flexibility over a wékk
and the annual fixed costs divided by 52.

We think that the use of total costs is more likiyrepresent the reality of the flexibility
market. We observe that actual flexibility offersthe form of storage bundles are based on the
total costs of flexibility. The use of total costould be more common of a market in which
flexibility is arranged bilaterally, rather thanrdlugh a centrally cleared market. Bilateral deal-
making seems to be the best characterisation dbtheh flexibility market. According, we use a
supply curve based on total costs.

The second concern related to the discussion oaslagd H-gas. As we noted in section 2.4, it
is free for shippers to convert from H-gas to L;gasd so in general we do not distinguish between
H-gas sources of flexibility and L-gas sourceslexibility. Moreover, in the simple market share
analysis in section 3 we subtracted export fledibdemand from sources of GasTerra flexibility,
but since we were not differencing sources of Béxy by cost it did not matter which sources of
flexibility we deducted exports from, as long as tbtals were correct.

However, we know that:
1. GasTerrais the only shipper that exports significpantities of L-gas;

2. Based on analysis of the data, the demand for Legpert flexibility is higher than that
for H-gas flexibility;

3. The sources of L-gas flexibility include Groningeme of the lowest cost sources of
flexibility.

The facts above mean that a larger proportion lafively cheap Groningen flexibility is under
the control of foreign L-gas buyers than one waddume by ignoring the L-gas/H-gas distinction.
As we will explain in more detail below, GasTerralsentive to exercise market power depends
partly on the cost of its flexibility sources. Théore, mis-estimating the amount of cheap
flexibility under the control of foreign gas buyaweuld over-state GasTerra’s incentive to exercise
market power.

2 This is of course a simplification of how elecitifcmarkets work — in practise peaking plants ailsed a
mechanism to recover their fixed costs.

% To determine the expected variable cost of fldiypover the week — in other words how much oneaildo
expect to use each unit of flexible capacity overegk — for each week of 2009 we calculated theahctemand
less average demand for each hour. We then addedl @b these demand numbers, and divided thishay t
maximum flexibility demand in a week multiplied ltlge hours in a week to derive a weekly load fadétor
flexibility.
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To account for this, we calculate separate L-gas lrgas export flexibility demand for
GasTerra and non-GasTerra shippers — see Apperfdiarimore detailed discussion of this point.
We then deduct GasTerra’'s L-gas export flexibilitgmand from the three sources of L-gas
flexibility — Groningen, Norg and Alkmaar, aftel@king that some of this capacity will be used to
provide the virtual storage product. This approa&eisures that a realistic quantity of cheap
Groningen flexibility is actually assumed to be trolted by foreign L-gas buyers.

In practice, the presence of quality conversiorlifees mean that H-gas sources of flexibility
can provide flexibility for some L-gas flexibilitgemand? Therefore we assume that only about
80% of L-gas export flexibility demand is served bgtural sources of L-gas flexibility, and
converted H-gas provides the remaining 20%.

There is also some uncertainty regarding the mis®me of the new gas storage facilities. We
base the price of storage on the storage auctamied out on the #6and 27" April 2011. We also
use this price for GasTerra’s storages, sinceishise opportunity cost of gas storage — that is to
say, it is the price that GasTerra is giving upchyposing to use the storage for its own use rather
than selling the capacity to third parties. For rilegv storages for which no market price data exists
we use a bottom-up cost estimate. Appendix | shoetails of all of the cost estimates used to
build the merit order.

[deleted due to confidentiality] NAM and GasTerra @ effect largely vertically integrated, in
the sense that GasTerra will make the same pegdrdless of the price that it pays to NAM for
using storage. Accordingly, one could take the vidvat the real price of storage for
Gas/Terra/NAM is the cost of building the storageher than the tariff which GasTerra pays to
NAM. To account for this and other uncertaintiegameling the pricing of gas storage we have re-
run the analysis using a bottom-up estimate ottst of gas storages for all storages. Appendix Il
shows these results, and illustrates that the osiwls are not sensitive to the exact assumptions
regarding the price of gas storage.

Figure 4 illustrates the merit order for 2012 angpéndix | describes how we estimate fixed
and variable costs for the various sources of idisgy supply. Appendix Il gives details of the
merit order for each year. The 2012 merit ordemshthat GasTerra controls a large part of the
cheapest flexibility sources, mainly the Gronindgeld, while suppliers other than GasTerra
control a large part of the more expensive sountdexibility (imports, the Epe storages).

Figure 4: Merit order of short-term flexibility sup ply for 2012, using fixed and variable costs (pricés for
one week’s supply of flexibility)

[deleted due to confidentiality]

The situation changes after 2014 when Bergerme®Zardwending gas storages come online
and provide additional flexibility at cheaper psdéan the GasTerra storagéénother important

22 The converse is not true — L-gas flexibility sasacannot provide H-gas flexibility. There is n@mamic
way to convert L-gas to H-gas.

3 Gas storages prices used in the main analysisepoeted market prices for the existing gas stesaand
bottom up costs estimates for the new storagesvifiich no market price data is available. We alsdgom a
sensitivity in which we consider all gas storagesgs to be based on bottom up costs estimatesA@sendix 111
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change relative to the 2009 - 2011 period NMa stidin the previous review is that the supply of
cheap ‘free-flow’ flexibility supplied by the Gramgen field has reduced [deleted due to
confidentiality].

It is perhaps surprising that LNG seems to be apdesource of short-term flexibility than
some gas storage, and that interruptible sourcdtexbility are cheaper than both storage and
LNG. This runs counter to expectations that gasag®in the form of LNG is more expensive than
underground gas storage. The reason for this appeoatradiction is that we are looking at the
cost of short-term flexibility — that is, the cost providing flexibility for one week. In this
calculation the role of variable costs plays a momgortant role than when considering the general
costs of for example, seasonal gas storage.dt ithis reason that we see the results above.

4.3 Varying supply of flexibility over the year

The supply of flexibility also varies over the yedccordingly we define a separate winter
supply curve and a summer supply curve. We ackradgelehat supply will also vary within a
season, so that our approach will tend to overeséinthe supply of flexibility in the height of
winter, and underestimate supply in the shouldeiogs. But on average it will give an accurate
representation of how the potential to exercisekatgower varies over the year, while keeping the
analysis tractable.

To create the seasonal supply curves we calculiaierand summer flexibility for Groningen
and gas storages, based on data from 2009. Welatalaminter Groningen flexibility supply as
again the difference between maximum possible #od average winter flow. Summer flexibility
is similarly the difference between maximum possittbw and average summer flow. We apply
the same methodology for gas storages, importeapdrts. For gas storages, summer withdrawal
capacity is essentially zero, so that the summexildility available is essentially simply the
withdrawal capacity of the storage. At the sameetime recognise that seasonal storage is
normally injecting gas in the summer, and most@ealsstorages cannot simultaneously inject and
withdraw gas. Therefore seasonal gas storage igmmoediately available for providing upward
flexibility in the summer. On the other hand, ifetlprice of summer flexibility were to rise
sufficiently, seasonal storage could be switchedhfmjection to withdrawal mode, even if only for
a short period. But there would be some costs @dsdcwith doing this — for example associated
with the risk of not being able to fill storage fstiently during the summer. Therefore we include
gas storage in the supply of summer upward flegbibut at a higher cost than in winter because
of the expense and risk of switching from injectiorwithdrawal modé?

As one would expect, the supply of winter flexityilis much less than the supply of summer
flexibility. This makes sense, because we are amalya short-term flexibility product, and are
interested in the ability of sources of gas to@ase their output over a short period. If gas gtara
imports or the Groningen field is already producata relatively high rates, its ability to increas
production is more limited compared to the summentins.

2 Specifically we assume an additional 20% incréaseimmer storage costs for the seasonal storalgeg,(
Alkmaar, Grijpskerk and Bergermeer).
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We assume that flexibility from all other sourcesnains constant throughout the year. While
the Gate LNG terminal might offer less flexibilitlg the winter than in the summer, it is not yet
operational. Accordingly we take the case thatiit @perate as a baseload terminal, rather than a
winter peaking terminal, as assumption that wiidé¢o under estimate GasTerra’s actual market
power. Similarly flexibility supply from small fidls remains relatively constant throughout the
year. Appendix Il gives details of the summer amatev supply curves used.

5 Assessment of dominance by relevant sub-markets

In this section we have developed an assessmamtaket dominance by estimating market
concentration measures (market shares) and pityotagasures (the pivotal supplier index) taking
into account the costs incurred to provide theed#ht types of flexibility products. Rather than
including all sources of supply, regardless of ceg only consider a subset of supply which
includes products that have a similar cost to tlegiling price — which we define as sub-markets.
More specifically, we define the relevant produdb-gnarket to include only flexibility services at
costs less than or equal to 1.10 times the manke¢ plefined by the intersection of supply and
demand at each week of the year.

The intuition behind making this distinction is theources of supply which are much more
expensive that the marginal source of supply doapgily a significant competitive constraint on
the dominant supplier. Even large quantities ofeegive capacity would not restrict the dominant
player from raising prices by 10-20%. So this ckltan looks at the shares of ownership of
capacity that can keep the current price from gidnoy more than 10%. The choice of a 10%
increase is taken from the standard market dedmitest quoted on page 2. This type of analysis is
similar to the ‘Delivered Price Test’ analysis whis applied by the Federal Energy Regulatory
Commission (FERC) in US electricity markets to bksh if electricity rates need to be regulated
or if suppliers are free to set their own réftes.

For each relevant sub-market we have estimatedanahiares and pivotality indexes to assess
market dominance by GasTerra for each week of #da ynder analysis. If the analysis by sub-
market reveals that GasTerra has a share les&thpercent and it is not pivotal we then conclude
that GasTerra is not dominant.

5.1 Demand for flexibility

For the following analyses, it is the balance bemveupply and demand which drives the
results of the analysis. Therefore we considerttitlemand for flexibility — defined as actual gas
demand less average demand over a given time pemolti vary over the year.

% |n the United States the FERC conducts the deetaDelivered Price Test’ (DPT Test) to authorime

deny market-based-rate authority and merger prangedn electricity markets. Applicants who choase
conduct the DPT must estimate the shares of sEjeacities that can be physically and economiailivered to

an area within 5 % of the market price prevailinging a season and load period. The results oD#€& can be
used for calculating market concentration measgmexket shares, and the well-known Herfindahl-Hirsen
Index, or HHI) as well pivotal supplier analysisthe DPT reveals that the the analysed firm halsaae less than
20 percent and the HHI of the relevant market issldghan 2500 FERC concludes that there is
rebuttable presumption that the analysed firm dmtdave significant market power.
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We understand that the Dutch gas law requires thla kb assess the market for flexibility
services with a duration of about one week. Theeefostead of applying a seasonal estimate of
demand we provide more detail and consider the ddnfiar flexibility over one week periods.
That is, we calculate 52 levels of demand overar,yeach being the maximum gas demand in a
week less the average gas demand for the séagananalysis of weekly flexibility demand —
illustrated in Figure 5— shows that flexibility damd in winter has higher peaks than during
summer. Note that this is only the demand for Baity from consumers within the Netherlands.
Export flexibility demand has been subtracted frisupply so here we are comparing the domestic
(Dutch) demand for flexibility with sources of fléxity able to supply in the Netherlands. Since
there is little growth expected in Dutch gas demawel the period studied, we do not increase the
2009 demand numbers when estimating demand fabiliéx for the period 2012 to 2016 for our
base cas€.However, we do run a sensitivity which we showAppendix Il where we increase
demand by 10% above 2009 levels. We find the resuét not sensitive to the increase in demand.

Figure 5: Weekly flexibility demand based on 2009 eimand data
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% The seasons are defined based on gas demandorattabughout 2009. We then consider the maximum
demand for each week and subtract the seasonagevdemand to obtain the demand for flexibility.

2" For example, Table 1B of GTS’s 2010 Report ‘Theusity of Gas Supply’ forecasts that from in 2015
total gas demand will grow only by 3% relative @10. However, demand from the distribution compsnid|
actually decrease by 2.5%. Since the distributimmganies supply households which have the higrexstdd for
flexibility, it is far from clear that the demandrfflexibility will grow over the period studied. &/include in
Appendix lll, nevertheless, a sub-market shareyasigmbkensitivity assuming flexibility demand is 10figher.
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It is worth noting that our definition of demandhased on physical gas demand data from
GTS. In reality, the flexibility demands of all gipers’ individual portfolios will be more than the
net physical demand for flexibility, because somipers will be long and others will be short at
any given time. The GTS data measures the netigositVith a perfect market and perfect
foresight shippers could trade away offsetting ilabees, so that shippers’ aggregate demand for
flexibility services equalled physical demand foextbility. In reality this is probability not
possible, so that the demand for flexibility seed@grobably exceeds the physical demand indicated
by GTS. Nevertheless we use physical demand fodibiflgy, while acknowledging that this
definition of demand is likely to under estimatéuat demand for flexibility services and therefore
also under estimate the potential for market power.

5.2 Market share analysis

Having derived merit orders for each year, andngefidemand, we carry out an analysis of
‘sub-markets’ within the flexibility market applyinthe 110% rule. Specifically, for each weekly
level of flexibility demand, we calculate the marai source of flexibility suppl§? and the cost of
the marginal source of supply. In the market sleateulation, we then only include inframarginal
sources of supply (that is, supply that is chedpan the marginal source of supply), and sources of
supply that are no more that 10% more expensivetiieamarginal source of supply. The analysis
generates 52 market shares, one for each weeknudrde Figure 6 summarises the results by
showing the percentage of time in a year Gas Temairket share is in a given interval.

% The marginal source of flexibility is given by pbiwhere the vertical demand curve crosses thelupp
curve. It is the most expensive form of flexibilityquired to satisfy demand.
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Figure 6: Results of sub-market share analysis
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Market shares intervals

The results show that GasTerra’s market sharetisei®0% - 100% interval about 40% of the
time for 2012 - 2015. Another 25% of the time, Gasra has market shares in the 70%-80%
interval. Gas Terra’s market share is below 50%wfdy about 15% of time. Starting with 2014
GasTerra’'s market shares are slightly lower dubéccommissioning of gas storages controlled by
other market players [deleted due to confidenyiplit

GasTerra holds a monopolistic position (that iss ithe only firm that can provide flexibility
services at a cost lower or equal than 1.10 tirhesptevailing price in the market) largely in the
summer months where GasTerra has total controhefflexibility from the Groningen field.
[deleted due to confidentiality], we calculate tHekibility from Groningen using compression is
still one of the cheaper sources of flexibilityddeigure 4). GasTerra’s control of a relatively aje
source of flexibility gives it a large share of titexibility market in the summer months. This may
seem counter intuitive — given that we expect thgply of flexibility to be less in the winter while
demand is higher, one might expect to see a morersemarket power problem in the winter
months. But the sub-market share analysis is ianegssaying that [deleted due to confidentiality]
given GasTerra’s actual control of Groningen, ialde to raise the price of flexibility during the
summer months especially, to the price of the ness$t expensive source of flexibility. That is not
to say that GasTerra only has a high market sinatteei summer — GasTerra also has market shares
of over 50% in many of the winter weeks.

5.3 Pivotal supplier analysis

A pivotal supplier index (PSI) measures whether a®in can be satisfied without any
contribution from the market participant being asel, in this case GasTerra. If demand for
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flexibility cannot be satisfied without at leastns® contribution from GasTerra, then GasTerra is
pivotal. The PSI therefore accounts for a situatMdrere they might be a large excess of supply
over demand, in which case a firm might be domirausitit would be unable to exercise market
power.

For example, consider if GasTerra had a markeesbisupply of 60%, and that in total there
were 100 units of flexibility supply, so that nora&I erra parties controlled 40 units of flexibility.
If demand was only 35 units, then the entire demamdd be satisfied by non-GasTerra parties.
GasTerra could withdraw all of its capacity frone timarket, but supply would still be satisfied.

The 2008 report quoted the FERC as noting that:

“The pivotal supplier analysis focuses on the gbild exercise market power unilaterally. It
essentially asks whether the market demand canebalnsent the applicant during peak times.
Thus, the pivotal supplier screen measures madweepat peak times, and particularly in spot
markets. If demand cannot be met without some itariton of supply by the applicant, the
applicant is pivotal. In markets with very littleemhand elasticity, a pivotal supplier could
extract significant monopoly rents during peak pesi because customers have few, if any,
alternatives.®

In common with the sub-market share analysis desdrabove, in the pivotal supplier analysis
we now only consider supply that is available &tmore than 10% above the marginal price. We
also calculate the Residual Supplier Index (RShHictv is simply the supply of the non-dominant
players expressed as a percentage of demand. Addimal company’s RSI of above 100% implies
that the company is not pivotal antte versa. Therefore a low RSI is of more concern to the
market than a high RSI. The RSI is useful in thaays not only if the dominant supplier is pivotal
but the degree of pivotally — for example can nomthant players satisfy only 50% of demand?
Or 99%7° Figure 7 shows the percentage of time in a yeaR8l is in a certain interval. GasTerra
is almost always pivotal for every year, where &1 Below 100% indicates pivotality. As noted in
the sub-market shares analysis the situation clsesimghtly after 2014.

* FERC, Order on Rehearing and Modifying Interim &mtion Market Power Analysis and Mitigation
Policy, 2004.

% The RSiIs a variation of the PSI, developed by the Catifaindependent System Operator (CAISO) in the
California electricity market as a continuous neethat could better represent the potential foalamse of market
power by a generator. The RSI for a company X measthe percent of supply capacity remaining after
subtracting company X's capacity of supply (lesstcact obligations). An individual company’s RSI afove
100 percent implies that the company is not pivatalvice versa. Therefore a low RSI is of more concern to the
market than a high RSI. The CAISO presumes tharai$ unlikely to exercise market power if the RSt the
firm under analysis is higher than 110 percentrdygt least 95 percent of the hours. (See She#in2002),
“Predicting Market Power Using the Residual Supplgex”, Presented to FERC Market Monitoring Worksho
December 3-4, 2002.)
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Figure 7: Residual Supplier Index
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6 Withholding analysis

In our final piece of analysis we perform a ‘witltiag analysis’. The withholding analysis
measures GasTerra’s ability and incentive to rgusees by withdrawing capacity from the
market®* As the dominant player withdraws capacity from iarket, the supply curve shifts to the
left, which causes prices to increase. The domipkayers sells less flexibility services (because i
has withdrawn some of it), but it obtains a higpeice for its remaining flexibility sales than
before. Accordingly, the withdrawal of capacity atwes a trade off between selling less but at a
higher price. This trade off determines whethehhailding is profitably or not. The dominant
player may be able to raise prices, but it may hawsithdraw so much capacity to do so that the
loss of sales volumes outweighs the price incredfext. In economic terms, the withholding
analysis determines not only whether the domin&ayep has the ability to raise prices — which the
pivotal supplier test determined — but whetheras lthe incentives to do so. Accordingly the
withholding analysis is the most complete testhef isk of market power abuse, and is commonly
used in the analysis of market power in energy etark

As in the sub-market analysis, we assume thaintieesection of the demand and supply curves
would set the competitive price of flexibility. Wsalculate the initial profit that GasTerra makes on
flexibility services as the difference betweencibst of flexibility and the prevailing price. Weeth
gradually withdraw GasTerra’s flexibility from thenarket — starting with the most expensive
capacity first — and calculate both the effectlom frice of flexibility and on GasTerra’s profifsn
ability by GasTerra to profitably raise the prideflexibility services by more than 10% above the
competitive level is evidence of a dominant positio

6.1 Results of withholding analysis

The results of the withholding analysis show tmaR012 GasTerra would have the incentive
and ability to increase the price of flexibility Inyore than 10% above the competitive level 83% of
the time. While additional sources of flexibilitgstrain GasTerra’s market power later in the
period, GasTerra still has the incentive and ahbibtincrease prices by more than 10% about 70%
of the time even in 2016.

%! There are two types of withholding or withdrawdlaapacity — economic withholding, where output is
reduced because it is bid into the market abovepetitive prices, and physical withholding, whictvalves a
deliberate reduction of the output that is bid ittte market even though such output could stilkblel at prices
above marginal cost.

% This measure was introduced by Joskow and JahPO@2 in an analysis of market power in the

California electricity market (For more details skeskow, P. and E. Kahn, (2002), “A Quantitativea#sis of
Pricing Behavior in California’s Wholesale ElecitycMarket During Summer 2000The Energy Journal, Vol

23, No. 4). This measure is regularly used by b&RC and the Department of Justice (DOJ) in mecgses in
the energy industry in the United States.
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Appendix | : Details of flexibility costs, quantity and ownerdip

In this Appendix for each source of flexibility vdescribe:
* How we estimate the quantity of flexibility the soe provides over the period studied;

* Who controls each source of flexibility. Note tHa#cause we are investigating the
market position of GasTerra, we only distinguistiween GasTerra ownership and
non-GasTerra ownership. We do not analyse the csitipo of the non-GasTerra
ownership.

 How we estimate the fixed and variable costs ohdlaxibility source.
I.1. Production — Groningen

We base our estimate of the quantity of flexibityailable from Groningen on the difference
between the maximum and average hourly data frod9.20learly this means that our estimate of
Groningen flexibility is subject to demand condisoin 2009, which may not be representative.
However, we felt that basing a flexibility estimate 2009 data was more accurate than taking an
average of the last few years. The latter appr@acidd over estimate available flexibility as the
capacity Groningen field, like all producing fieJddeclines over time. The Groningen field
flexibility is under GasTerra’s control.

For the purposes of estimating the cost of flekipilve divide Groningen production into free-
flow or natural production and production from wedad compression. [deleted due to
confidentiality] We use this figure to compute thexibility from free flow production. We
attributed the rest of the flexibility coming frothe Groningen field to production using well-head
compressors. We take the fixed and variable costefflow Groningen to be approximately zero,
since there are no significant variable costs a&ediked costs of the free-flow facilities have don
been depreciatel.For compression-based flexibility, we calculatixad annual cost based on an
installed compressor cost of €100 million for aMW compressor with a capacity of 20 million
m3/day and a lifetime of 20 years. The variabletx@se simply the cost of electricity. Table 1
shows the details of the calculations. We assundedciine rate of 5% per year from 2009 for
Groningen compression flexibility.

Our methodology will likely overestimate the co$tcompression-based flexibility, since we
use the average compression costs. An alternafypgoach would be recognise that some
compression would be required to deplete the Goamirfield at a baseload level (similar to small
fields production rates), and calculate the matgoost of increasing compression to meet peak
demands. Due to economies of scale in compressamology, the marginal cost of compression
will be lower than the average cost. However, gitl@uncertainty surrounding compression costs
we prefer to err on the side of overestimating tost of flexibility provided by well-head
compression, since this will tend to reduce Gasiemarket shares.

% The free flow facilities were constructed in trael sixties and early seventies. Under any reasmnab
depreciation scheme they should have been fullyedigted by 2011.
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Table 1: Volume and costs for Groningen compressiebased flexibility

Compressor's power consumption, MW [1] Assumed 20
Compressor's production capacity, mcm/day  [2] Assumed 20
Compressor's production capacity, mcm/hr [3] [8]/24 8 0.
Capital cost for a compressor, mn € [4] Assumed 100
WACC [5] Assumed 10%
Compressor lifetime, years [6] Assumed 20
Annual capital cost/compressor, mn € [7] See note 11.7
Annual capital cost, €/ m3/hr [8] [713] 14.1
Electricity comsumption, MWh/m3 91 (2M3p/10"6 0002
Notes:

[7]: Annual payment corresponding to a rate of, gplifetime of [6] and a prese
value of [4]

I.2. Production — small fields

We base our estimate of the quantity of flexibibtyailable from the small fields based on the
difference between the maximum and average pramtudtased on hourly data from 2099WVe
take the case that all small fields’ flexibility isnder GasTerra’s control [deleted due to
confidentiality].

The cost of flexibility from small fields is the soof building excess capacity. Since this varies
for each individual field it is not practical toddop a bottom up estimate of the cost of flexipili
from small fields. However, we reason that smallds flexibility must be more expensive than the
cost of flexibility from gas storage. If it was nahere would be no need for gas storage.
Developers would simply build production facilitiasth excess capacity for use in the winter. In
reality they do not — the production data shows #mall fields produce at the maximum rate
possible throughout the year, and gas storagesderdexibility. We therefore take the case that
the total costs of small fields flexibility is 2086ore than the cost of the most expensive flexjbilit
from gas storage.

3 We use as the average small fields productior2@dr2-2016, and the expected supply from developed a
not yet developed accumulations from the annudkvev2009, 'Natural Resources and geothermal erierghye
Netherlands”, p 23. We then assume that the maximpraduction from 2009 will change with the sameéorais
the NLog projections of gas production from smalds.
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Similarly variable costs of flexibility will dependn the specific development — some small fields
require compression to produce and others do nettakeé the variable costs as 50% of the variable
costs of Groningen compression flexibility. Tablghows the details of these calculations.

Table 2: Volume and costs for small fields flexibity

2012 2013 2014 2015 2016
Expected Production, m3/hr/yr [1] See note 4,261,7963,995,434 3,729,072 3,462,709 2,929,985
Maximum production, m3/hr/yr [2] See note 5,034,600 4,719,937 4,405,275 4,090,612 3,461,287
Available flexibility, m3/hr/yr [3] [1]-[2] 772,804 724,504 676,203 627,903 531,303
Fixed Costs, €/m3/hr [4] See note 53.3 54.4 55.5 56.6 57.7
Variable costs, €/m3/hr [5] See note 0.0006 0.0006 0.0007 0.0007 0.0007
Entry charges [6] See note 12.9 13.1 13.4 13.7 13.9

Notes:

[1]: Expected supply from developped and not yeetigpped accumulations is taken from the annuaéve\2009, ‘Natural Resources and
geothermal energy in the Netherlands, p 23

[2]: We assumed it decreases at the same rate axplected supply

[4]: We assumed total costs for small fields aré&2@ore expensive than Gas Terra's most expensireagst

[5]: Variable costs are assumed to be half of Wdei@osts for Groningen

[6]: From GTS

[.3. Gas storage

We base the quantity of flexibility from gas stogagn a mix of data including the websites of
storage developers, hourly aggregated flow daten ftbe NMa and data provided by the Gas
Storage Europe (GSE) storage map June 2010 edltrenJune 2010 edition was the latest edition
available at the time of the analysis. Table 3 shthe details of the different gas storages and
when the new storages come online. We take théiliéx available as the withdrawal capacity of
each gas storage facility.

We have two alternative sources of the cost oflfiéty for gas storages:

1. Base case: For the new storages such as Eneco’sstBpege, Zuidwending or
Bergermeer, for which no market price informatioxisess we apply a ‘bottom-up’
estimate of the fixed costs, based on the estimeapital costs of each storage. We
convert this capital cost to an annual fixed cgsabsuming a required rate of return
over a given period. For GasTerra storages antltloe and RWE Epe storages we use
cost estimates based on storage capacity soldetamidwrket. The main sources of
reference are the auction price for the virtuatagie product sold by GasTerra and the
bundle prices for capacity sold in the Nuon and REfie storages as well as in the
Kalle storage. We assume that all GasTerra storagepriced at the same level as the
virtual storage product.

2. Sensitivity case: We also calculate results foasecwhere we compute the bottom up
cost for all storages in the analysis to see hactiange in price assumptions affects
results. The bottom up costs are estimated assutimatgsimilar gas storages have the
same cost in €/m3/hr. This means that Grijpskerkmaar, Bergermeer and Kalle
storages all have the same cost as Norg becaugathalepleted gas fields. All the
other storages are salt cavities and share the sastenith Zuidwending (Gasunie).
Table 3 and Table 4 provide details.
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Table 3 Volume and costs for gas storage flexibilit base case approach

EPE Norg Zuidwendi¢ Zuidwendic
Alkmaar Bergermeer Epe, Eneco Epe, NuBWE/Esser  Grijpskerk Kalle, RWE Norg Extensior (Gasunie (Nuon)
Online date [1] - 2014 2013 - - - - 2015 2011 2015
Available flexibitity, m3/hr [2] 1,500,000 2,375,000 400,000 600,000 400,000 2,291,667 450,000 2,083,333 1,250,000 1,600,000 800,000
Fixed costs, €/m3/hr [31 44.4 37.2 31.4 99.7 99.7 44.4 62.4 44.4 47.2 30.7 32.6
Variable Costs, €/m3/hr [4] 0.003 0.004 0.003 0.003 0.003 0.004 0.004 0.003 0.003 0.003 0.0
Transport charges, €/m3/hr/yr [5] 27.9 34.3 28.9 28.3 28.3 23.8 234 243 25.8 15.1 16.0
Total fixed costs, €/m3/hr [6] 723 714 60.2 127.9 127.9 68.2 85.8 68.8 73.0 45.8 48.6
Notes:

All cost figures are 2012 values except the onestimeed below

The values for volume of flexibility and the cofts Bergermeer and Zuidwendig (Nuon) refer to 2@hd 2015 respectively.
The values for volume of flexibility and the cofits the extension of Norg refer to 2015

The values for volume of flexibility and the cofs the Epe Eneco storage refer to 2013

Table 4: Volume and costs for gas storage flexibili, sensitivity approach

EPE Norg Zuidwendi¢ Zuidwendic
Alkmaar Bergermeer Epe, Eneco  Epe, NUBWE/Esser  Grijpskerk Kalle, RWE Norg Extensior (Gasunie (Nuon)
Online date [1] - 2014 2013 - - - - - 2015 2011 2015
Available flexibitity, m3/hr [2] 1,500,000 2,375,000 400,000 600,000 400,000 2,291,667 450,000 2,083,333 1,250,000 1,600,000 800,000
Fixed costs, €/m3/hr 31 35.7 37.2 31.4 30.7 30.7 35.7 35.7 35.7 37.9 30.7 32.6
Variable Costs, €/m3/hr [4] 0.003 0.004 0.003 0.003 0.003 0.004 0.004 0.003 0.003 0.003 0.0
Transport charges, €/m3/hr/yr [5] 27.9 34.3 28.9 28.3 28.3 23.8 234 243 25.8 15.1 16.0
Total fixed costs, €/m3/hr [6] 63.6 714 60.2 59.0 59.0 59.5 59.1 60.0 63.7 45.8 48.6
Notes:

All cost figures are 2012 values except the onestimeed below

The values for volume of flexibility and the cofts Bergermeer and Zuidwendig (Nuon) refer to 2@hd 2015 respectively.
The values for volume of flexibility and the cofits the extension of Norg refer to 2015

The values for volume of flexibility and the cofs the Epe Eneco storage refer to 2013

We use as a proxy for variable costs the operatiragges for storage bundles for the German
storages in Epe and Kalle.

GasTerra controls the capacity of the Alkmaar, Nangl Grijpskerk storages, but GasTerra
also uses these storages to provide its virtuaagéoproduct, discussed below. All other storages
are controlled by non-GasTerra market participants.

I.4. Virtual Storage Product

On 26 and 27 April APX Endex held the Gas StorageviSe auctions on behalf of GasTerra
The auctions resulted in all 13,249,456 storagelleuanits being sold. The weighted average price
of the SBUs sold was €4.46 per SBU. The total arhadrnflexibility that the virtual storage
provides is 1.35 million fthour.

We take the case that GasTerra will provide thei&irstorage product from flexibility sources
that it controls, in proportion to each source lekibility. Therefore we transfer control of a pro-
rata amount of each of GasTerra’s flexibility saifor use as virtual storage by third parties. To
derive a weekly price of flexibility, we assume ttithe auction price includes both fixed and
variable costs. We deduct a variable fee from ilteial storage product to as to estimate the fixed
costs. By dividing the virtual storage product ifiteed and variable costs we are able to derive a
short-term (weekly) virtual storage price for snehie merit order.

[.5. Interruptible Demand

There was no data available on sources of intabdeptiemand that could provide flexibility.
GTS informed us that it did not have any contraats interruptible demand, but there could be
bilateral deals between shippers and gas usergiibate flexibility via interruptions. We believe
it would be overly conservative to assume thatehare no sources of interruptible demand,
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especially looking over the period to 2016. Morepwbe most likely candidates for providing
interruptible flexibility are gas-fired power statis, which use relatively large volumes of gas per
customer and, when interrupted, can either switcalternative fuels or their owners can increase
production from another source.

We have used our data base of gas-fired powersiarihe Netherlands to estimate the hourly
gas consumption by power plants. We then assum@®é of this capacity could be interruptible,
providing a bit more than 600,000%mour of flexibility. Table 5 provides more detaild/e take
the case that GasTerra does not have any contoadtéerruptible demand, and so does not control
this source of flexibility. We understand from coemis received in the consultation that our
assumption that 20% of the capacity is interruptiisl likely to overestimate the actual level of
interpretability. Nevertheless we maintain thisuasgtion on the grounds that the future level of
interruptible demand is uncertain and our assumpitiolikely to lead to an underestimate of
GasTerra’s dominance, and so is conservative.

For the cost of interruptible flexibility we havesed data from the GB gas Transmission
System Operator (TSO), National Grid Gas or NGG.Q\iéblds tenders for interruptible demand
services, and publishes the results of these tentlée use this price — which is entirely variable
with no fixed costs — for the price/cost of intgatible demand in the Netherlands. Table 5 provides
more details. We have also checked that this prieers at least the spark spread for gas-fired
power plants — that is, the payment for being miged would at least cover the lost profits from
generation.

Table 5: Volume and costs for flexibility from interruptible demand

% of plants assumed interruptible [1] Assumed 20%
Total gas consumption, full capacity, m3/hr [2] Seten 3,122,792
Flexibility available, m3/hr [B] [1Ix[2]x24 624,558
Interruption price NL£c/m3/day [4] See note 0.01
Cost for flexibility, €/m3/day [5] [3]x[4]/100 40.0
Cost for flexibility, €/m3/hr/yr [6] [5]/24 1.7

Notes and sources:

[2]: Gas fired plant data from Brattle databasgas fired power plants in the
Netherlands. The total gas consumption is compeedidering the capacity and
efficiency of each plant. We assume the plantsatuaoll capacity

[4]: From http://www.nationalgrid.com, 2009 DN Inteption Tender Results forr
the 2012-2017 period.

|.6. LNG Terminals

We assume that the Gate LNG terminal will remaia tnly LNG terminal active in the
Netherlands between until 2016, and that it will be expanded. We define the flexibility that the
LNG terminal can provide as the difference betweaximum and average flows. However, since
the Gate terminal is not yet active, we do not hang flows on which to base this calculation.
Accordingly, we assume that the Gate terminal hill’e the same load factor as the Zeebrugge
terminal. This assumptions seems reasonable, asamdZeebrugge gas prices are, for most of the
time, very similar, and so we would expect impéwivs through Gate to be similar to Zeebrugge
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flows. This assumption, detailed in Table 6, metrs the Gate terminal will provide about
380,000 riYhour of flexibility. GasTerra does not control digxibility in the Gate terminal.

We base the fixed costs of the Gate terminal figtilon an estimate of the terminals capital
costs, again assuming a required rate of return@given period. The variable costs of flexibility
from the LNG terminal is the cost of the gas userktgasify the LNG — we take the case that 0.5%
of the gas must be used for re-gasification. Télpeovides details.

Table 6: Volume and costs for LNG flexibility, 2012values

Zeebrugge

Technical capacity, bcm/yr [1] See note 9
LNG imports, bem/yr [2] See note 6.5
Tarif for additional regazification capacityi@/hriyear [3] See note 19.05
Gate terminal

Technical capacity, bcm/yr [4] See note 12
Estimated cost, € mn [5] See note 800
Useful lifetime, yrs [6] See note 20
WACC [7] Assumed 10%
% Gas used for regassification [8] Assumed 0.5%
Assumed LNG imports, bem/yr [9] [BVI[1142] 8.7
Flexibility available, m3/hr [10] See note 380,518
Costs

GATE terminal cost, mg [11] See note 85.4
Fixed cost€/m3/hr [12] [11)/[4]x10"6 62.3¢€
Gas prices, €/ MWh [13] See note 19.1
Variable costs€/m3/hr [14] See note 0.1870
Entry cost, €/m3/hr [15] See note 111

Notes and sources:

[1]: Zeebrugge's capacity is 9 bcm/yr. Source: LIN&p, http://www.gie.eu.com/

[2]: Data from BP Statistical Review of World Engrd he figure refers to 2009 imports, we
assume the same volume of imports for 2012-2016

[4]: The initial capacity of the Gate is 12 bcm/$ource: http://www.gate.nl

[5]: The costs for building Gate are estimatedCal Billion Eur. Source: http://www.gate.nl
[6]: In the Fluxys 2009 Annual Report they assunuseful lifetime of 20 years for the terminal's
expansion. Assumed the same for the GATE Terminal

[10]: ([3]-[9])/8760x10"9

[11]: Annuitised cost of building the terminal, essng a rate of return of [7] and a lifetime of
[6] and no expansion

[13]: Price data from Platts PowerVision.

[14]: Prices converted to Eur/m3 using a conversita of 9.77 kwWh/m3

[15]: From GTS

[.7. Imports and Exports

Imports are a source of flexibility, whereas expate a demand for flexibility. Nevertheless
the way we estimate both are very similar.

We estimate the flexibility supply and demand oports and exports respectively based on the
maximum less average flow using 2009 hourly flowadaupplied by GTS. We allocate both import
and export flexibility using data on the monthlypant and export volumes for GasTerra and other
shippers. We allocate flexibility in proportion tiee import and export volumes. Since we do not
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have detailed data on the flexibility in each caaty we take the case that all import contracte hav
the same flexibility and all export contracts héve same flexibility.

As discussed in the main body of the report, waelriedifferentiate between L-gas and H-gas
exports, so that we can deduct L-gas export flagibdemand from GasTerra’s L-gas supply
sources. NMa has supplied us with hourly flow dattaboth H-gas and L-gas exports, so that we
can calculate the export flexibility demand of eagbe of gas. We also need to deduct GasTerra’s
H-gas export flexibility demand from sources of Bsdflexibility GasTerra controls. To estimate
GasTerra’'s H-gas export flexibility demand, we satit L-gas volumes (which are assumed to be
all GasTerra’s) from GasTerra’s total exports. Thiges us the volume of GasTerra’'s H-gas
exports.

All the above calculations are performed for 200@. estimate how import and export
flexibility supply and demand will develop over tperiod 2012 to 2016, we have used data on
capacity booking provided by GTS as well as datahenincreases in available import and export
capacity over the period.

For both future imports and exports, we assumettieatoad factor of any new gas flows will
be the same as in 2009 — in other words, that twdfde a constant ratio between gas volumes
imported or exported and flexibility demand. Durithig period 2012 to 2016 we treat imports and
exports slightly differently. We calculate the patial for more import flexibility, based on
increases in import capacity built by GTS. [deletkee to confidentiality] Because of the GTS
‘open season’ and increases in import capacity,onnflexibility supply more than doubles by
2016 relative to 2009. We look at the potential forports, because this is the relevant
consideration when considering the ability of thpatties to constraint market power of a dominant
player.

We take the case that export flexibility demandnges in line with changes in booked
capacity over the period. [deleted due to confiddity] This approach means that we only increase
export flexibility demand if there are capacity ko@s to indicate a change in export flexibility
demand. We are not simply looking at the capadityhe pipeline system to support more exports.
This is because exports are on the demand sidhe dletxibility market.

To estimate the cost of import flexibility, we takiee case that the ultimate source of the
flexibility is from gas storages outside of the Nelands. Since we do not know from which
country the import flexibility originates, we takee case that the cost of foreign storage is theesa
as the average cost of Dutch storage. We then adthe main additional cost which import
flexibility faces, which is the cost of buying eptrapacity at the Dutch border.

Figure 8: Changes in import flexibility supply and export flexibility demand 2012 to 2016

[deleted due to confidentiality]
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Appendix Il : Detailed results

All results presented in this Appendix refer to Hase case.

Table 7: Overall flexibility supply curve, volumes

Overall flexibility, m3/hr
2012 2013 2014 2015 2016

Overall domestic supply of flexibility

From Production
Groningen (L-gas) Free flow
Groningen (L-gas) Compressio

Small Fields (H-gas) 142,292 106,576 80,698 62,162 38,287

From Storage
Grijpskerk (H-gas) 421,953 337,109 273,486 226,873 165,142
Alkmaar (L-gas) 911,617 893,029 874,310 926,817 911,256

Norg (L-gas) 1,392,749 1,364,349 1,335,752 1,415,970 1,392,197
Norg (L-gas) extension - - - 772,347 759,380
Epe, Nuon (L-gas) 570,467 571,560 575,751 577,408 576,802

EPE, RWE/Essent, (L-gas) 380,311 381,040 383,834 384,938 384,535
Kalle, RWE (H-gas) 427,850 428,670 431,813 433,056 432,601

From New storages
Bergermeer (H-gas) - 1,535,335 1,539,754 1,538,139

Zuidwending, Gasunie (L-gas) 1,521,245 1,524,159 1,535,335 1,539,754 1,538,139
Zuidwending, Nuon (H-gas) - - - 769,877 769,069
Epe, Eneco (L -gas) - 381,040 383,834 384,938 384,535

New storage (H-gas) - - - - -
From LNG 361,788 362,481 365,139 366,190 365,805
From Interruptible demand 593,816 594,954 633,661 635,485 634,818
From imports, H-gas
From backhaul 780,548 780,548 780,548 780,548 780,548
From virtual storage 1,283,550 1,286,009 1,295,439 1,299,167 1,297,804
Gas Terra's domestic supply of flexibility 6,894,215 6,436,418 6,031,569 6,887,601 6,511,925

From Production
Groningen (L-gas) Free flow
Groningen (L-gas) Compressio

Small Fields (H-gas) 142,292 106,576 80,698 62,162 38,287
From Storage
Grijpskerk (H-gas) 421,953 337,109 273,486 226,873 165,142
Alkmaar (L-gas) 911,617 893,029 874,310 926,817 911,256
Norg (L-gas) 1,392,749 1,364,349 1,335,752 1,415,970 1,392,197
Norg (L-gas) extension - - - 772,347 759,380
From imports
Others' domestic supply of flexibility 8,051,274 8,677,243 10,356,275 11,378,528 11,092,884
Epe, Nuon (L-gas) 570,467 571,560 575,751 577,408 576,802
Epe, RWE/Essent, (L-gas) 380,311 381,040 383,834 384,938 384,535
Kalle, RWE (H-gas) 427,850 428,670 431,813 433,056 432,601
From New storages
Bergermeer (H-gas) - - 1,535,335 1,539,754 1,538,139
Zuidwending, Gasunie (L-gas) 1,521,245 1,524,159 1,535,335 1,539,754 1,538,139
Zuidwending, Nuon (H-gas) - - - 769,877 769,069
Epe, Eneco (L -gas) - 381,040 383,834 384,938 384,535
New storage (H-gas) - - - - -
From LNG 361,788 362,481 365,139 366,190 365,805
From Interruptible demand 593,816 594,954 633,661 635,485 634,818
From imports 2,131,699 2,366,784 2,435,586 2,667,414 2,390,088
From backhaul 780,548 780,548 780,548 780,548 780,548
Virtual storage 1,283,550 1,286,009 1,295,439 1,299,167 1,297,804




As described on page 18, the supply curve consfstise weekly fixed costs, so annual fixed

costs divided by 52, plus the variable costs. Adcmly these costs will be different from the

annual costs shown in the previous appendix

Table 8 Overall flexibility supply curve, Fixed + Variable costs

Total Costs, €/ m3/hr

2012 2013 2014 2015 2016
Overall domestic supply of flexibility
From Production
Groningen (L-gas) Free flow - - - - -
Groningen (L-gas) Compression 0.48 0.48 0.49 0.49 0.50
Small Fields (H-gas) 1.27 1.30 1.32 1.35 1.38
From Storage
Grijpskerk (H-gas) 0.86 0.87 0.89 0.91 0.93
Alkmaar (L-gas) 0.86 0.87 0.89 0.91 0.93
Norg (L-gas) 0.86 0.87 0.89 0.91 0.93
Norg (L-gas) extension - - - 1.40 1.43
Epe, Nuon (L-gas) 2.46 2.51 2.56 2.61 2.66
EPE, RWE/Essent, (L-gas) 2.46 2.51 2.56 2.61 2.66
Kalle, RWE (H-gas) 1.65 1.68 1.72 1.75 1.79
From New storages
Bergermeer (H-gas) - - 1.37 1.40 1.43
Zuidwending, Gasunie (L-gas) 0.88 0.89 0.91 0.93 0.94
Zuidwending, Nuon (H-gas) - - - 0.94 0.95
Epe, Eneco (L -gas) - 1.16 1.18 1.21 1.23
New storage (H-gas) - - - - -
From LNG 1.46 1.46 1.47 1.47 1.48
From Interruptible demand 0.39 0.39 0.41 0.41 0.41
From imports, H-gas 1.09 1.11 1.10 1.23 1.26
From backhaul 1.27 1.30 1.33 1.35 1.38
From virtual storage 0.86 0.87 0.89 0.91 0.93
Gas Terra's domestic supply of flexibility
From Production
Groningen (L-gas) Free flow - - - - -
Groningen (L-gas) Compression 0.48 0.48 0.49 0.49 0.50
Small Fields (H-gas) 1.27 1.30 1.32 1.35 1.38
From Storage
Grijpskerk (H-gas) 0.86 0.87 0.89 0.91 0.93
Alkmaar (L-gas) 0.86 0.87 0.89 0.91 0.93
Norg (L-gas) 0.86 0.87 0.89 0.91 0.93
Norg (L-gas) extension 0.86 0.87 0.89 0.91 0.93
From imports 1.09 1.11 1.10 1.23 1.26
Others' domestic supply of flexibility
Epe, Nuon (L-gas) 2.46 2.51 2.56 2.61 2.66
Epe, RWE/Essent, (L-gas) 2.46 2.51 2.56 2.61 2.66
Kalle, RWE (H-gas) 1.65 1.68 1.72 1.75 1.79
From New storages
Bergermeer (H-gas) - - 1.37 1.40 1.43
Zuidwending, Gasunie (L-gas) 0.88 0.89 0.91 0.93 0.94
Zuidwending, Nuon (H-gas) - - - 0.94 0.95
Epe, Eneco (L -gas) - 1.16 1.18 1.21 1.23
New storage (H-gas) - - - - -
From LNG 1.46 1.46 1.47 1.47 148
From Interruptible demand 0.39 0.39 0.41 0.41 0.41
From imports n/a n/a n/a n/a n/a
From backhaul 1.09 111 1.10 1.23 1.26
Virtual storage 1.27 1.30 1.33 1.35 1.38
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Table 9 Winter flexibility supply curve, volumes

Overall flexibility, m3/hr
2012 2013 2014 2015 2016

Overall domestic supply of flexibility 12,913,248 13,168,892 14,338,855 16,043,370 15,482,741

From Production
Groningen (L-gas) Free flow
Groningen (L-gas) Compression

Small Fields (H-gas) 231,580 194,461 165,335 145,936 110,269

From Storage
Grijpskerk (H-gas) 586,473 525,300 478,525 454,868 406,188
Alkmaar (L-gas) 719,950 704,242 688,576 748,757 735,976

Norg (L-gas) 1,099,924 1,075,925 1,051,991 1,143,934 1,124,408
Norg (L-gas) extension - - - 623,964 613,313
Epe, Nuon (L-gas) 495,500 496,082 498,291 499,203 498,818

EPE, RWE/Essent, (L-gas) 330,333 330,721 332,194 332,802 332,546
Kalle, RWE (H-gas) 371,625 372,061 373,718 374,402 374,114
From New storages
Bergermeer (H-gas) - - 1,328,775 1,331,208 1,330,182
Zuidwending , Gasunie (L-gas) 1,321,333 1,322,884 1,328,775 1,331,208 1,330,182
Zuidwending , Nuon (H-gas) - - - 665,604 665,091
Epe, Eneco (L -gas) - 330,721 332,194 332,802 332,546
New storage (H-gas) - - - - -
From LNG 367,961 368,393 370,033 370,711 370,425
From Interruptible demand 603,949 604,658 642,155 643,331 642,836
From imports, H-gas
From backhaul 854,748 854,748 854,748 854,748 854,748
From virtual storage 1,305,452 1,306,984 1,312,804 1,315,207 1,314,195
Gas Terra's domestic supply of flexibility 5,094,276 4,776,251 4,496,936 5,291,798 5,016,785

From Production
Groningen (L-gas) Free flow

Groningen (L-gas) Compression

Small Fields (H-gas) 231,580 194,461 165,335 145,936 110,269
From Storage
Grijpskerk (H-gas) 586,473 525,300 478,525 454,868 406,188
Alkmaar (L-gas) 719,950 704,242 688,576 748,757 735,976
Norg (L-gas) 1,099,924 1,075,925 1,051,991 1,143,934 1,124,408
Norg (L-gas) extension - - - 623,964 613,313

From imports

Others' domestic supply of flexibility 7,818,973 8,392,641 9,841,919 10,751,572 10,465,956
Epe, Nuon (L-gas) 495,500 496,082 498,291 499,203 498,818
Epe, RWE/Essent, (L-gas) 330,333 330,721 332,194 332,802 332,546
Kalle, RWE (H-gas) 371,625 372,061 373,718 374,402 374,114
From New storages

Bergermeer (H-gas) - - 1,328,775 1,331,208 1,330,182
Zuidwending , Gasunie (L-gas) 1,321,333 1,322,884 1,328,775 1,331,208 1,330,182
Zuidwending , Nuon (H-gas) - - - 665,604 665,091
Epe, Eneco (L -gas) - 330,721 332,194 332,802 332,546

New storage (H-gas) - - - - -
From LNG 367,961 368,393 370,033 370,711 370,425
From Interruptible demand 603,949 604,658 642,155 643,331 642,836
From imports 2,168,072 2,405,388 2,468,233 2,700,347 2,420,272
From backhaul 854,748 854,748 854,748 854,748 854,748
Virtual storage 1,305,452 1,306,984 1,312,804 1,315,207 1,314,195




Table 10 Summer flexibility supply curve, volumes

Overall flexibility, m3/hr

2012 2013 2014 2015 2016
Overall domestic supply of flexibility 20,036,872 20,147,132 21,351,881 23,168,289 22,419,188
From Production
Groningen (L-gas) Free flow
Groningen (L-gas) Compression
Small Fields (H-gas) 458,400 415,847 378,221 346,013 285,570
From Storage
Grijpskerk (H-gas) 1,359,335 1,315,359 1,281,799 1,262,847 1,231,750
Alkmaar (L-gas) 1,251,121 1,242,738 1,234,283 1,250,407 1,242,799
Norg (L-gas) 1,911,435 1,898,628 1,885,710 1,910,343 1,898,720
Norg (L-gas) extension - - - 1,042,005 1,035,666
Epe, Nuon (L-gas) 582,447 583,096 585,588 586,572 586,212
EPE, RWE/Essent, (L-gas) 388,298 388,731 390,392 391,048 390,808
Kalle, RWE (H-gas) 436,835 437,322 439,191 439,929 439,659
From New storages
Bergermeer (H-gas) - - 1,561,567 1,564,193 1,563,233
Zuidwending , Gasunie (L-gas) 1,553,192 1,554,924 1,561,567 1,564,193 1,563,233
Zuidwending , Nuon (H-gas) - - - 782,096 781,616
Epe, Eneco (L -gas) - 388,731 390,392 391,048 390,808
New storage (H-gas) - - - - -
From LNG 369,385 369,797 371,377 372,002 371,773
From Interruptible demand 606,287 606,963 644,488 645,571 645,175
From imports
From backhaul 259,551 259,551 259,551 259,551 259,551
From virtual storage 1,310,506 1,311,967 1,317,572 1,319,788 1,318,978
Gas Terra's domestic supply of flexibility 12,353,904 11,831,490 11,353,001 12,142,547 11,679,059
From Production
Groningen (L-gas) Free flow
Groningen (L-gas) Compression
Small Fields (H-gas) 458,400 415,847 378,221 346,013 285,570
From Storage
Grijpskerk (H-gas) 1,359,335 1,315,359 1,281,799 1,262,847 1,231,750
Alkmaar (L-gas) 1,251,121 1,242,738 1,234,283 1,250,407 1,242,799
Norg (L-gas) 1,911,435 1,898,628 1,885,710 1,910,343 1,898,720
Norg (L-gas) extension - - - 1,042,005 1,035,666
From imports
Others' domestic supply of flexibility 7,423,416 8,056,090 9,739,329 10,766,191 10,480,578
Epe, Nuon (L-gas) 582,447 583,096 585,588 586,572 586,212
Epe, RWE/Essent, (L-gas) 388,298 388,731 390,392 391,048 390,808
Kalle, RWE (H-gas) 436,835 437,322 439,191 439,929 439,659
From New storages
Bergermeer (H-gas) - - 1,561,567 1,564,193 1,563,233
Zuidwending , Gasunie (L-gas) 1,553,192 1,554,924 1,561,567 1,564,193 1,563,233
Zuidwending , Nuon (H-gas) - - - 782,096 781,616
Epe, Eneco (L -gas) - 388,731 390,392 391,048 390,808
New storage (H-gas) - - - - -
From LNG 369,385 369,797 371,377 372,002 371,773
From Interruptible demand 606,287 606,963 644,488 645,571 645,175
From imports 2,176,466 2,414,558 2,477,198 2,709,751 2,429,081
From backhaul 259,551 259,551 259,551 259,551 259,551
Virtual storage 1,310,506 1,311,967 1,317,572 1,319,788 1,318,978




Table 11 Sub-market shares analysis results, totabsts

GasTerra
Week 2012 2013 2014 2015 2016
% of weeks GasTerra has a market share higheruai &m50%
98% 72% 74% 85% 85%

1 59.5% 58.1% 50.6% 52.8% 51.6%
2 59.5% 58.1% 47.9% 52.8% 51.6%
3 59.5% 58.1% 47.9% 52.8% 51.6%
4 79.5% 78.2% 75.8% 76.4% 75.2%
5 59.5% 58.1% 47.9% 52.8% 51.6%
6 59.5% 58.1% 47.9% 52.8% 51.6%
7 59.5% 58.1% 50.6% 52.8% 51.6%
8 59.5% 58.1% 50.6% 52.8% 51.6%
9 79.5% 78.2% 75.8% 76.4% 75.2%
10 79.5% 78.2% 75.8% 76.4% 75.2%
11 79.5% 78.2% 75.8% 76.4% 75.2%
12 79.5% 78.2% 75.8% 76.4% 75.2%
13 79.5% 78.2% 75.8% 76.4% 75.2%
14 79.5% 78.2% 75.8% 76.4% 75.2%
15 100.0% 23.9% 0.0% 0.0% 0.0%
16 92.2% 91.7% 90.8% 90.4% 89.9%
17 92.2% 91.7% 90.8% 90.4% 89.9%
18 92.2% 91.7% 90.8% 90.4% 89.9%
19 92.2% 91.7% 90.8% 90.4% 89.9%
20 92.2% 91.7% 90.8% 90.4% 89.9%
21 100.0% 44.1% 90.8% 90.4% 89.9%
22 100.0% 44.1% 0.0% 0.0% 0.0%
23 61.2% 91.7% 90.8% 90.4% 89.9%
24 61.2% 91.7% 90.8% 90.4% 89.9%
25 100.0% 44.1% 90.8% 90.4% 89.9%
26 100.0% 44.1% 90.8% 90.4% 89.9%
27 100.0% 44.1% 90.8% 90.4% 89.9%
28 61.2% 44.1% 90.8% 90.4% 89.9%
29 100.0% 44.1% 90.8% 90.4% 89.9%
30 100.0% 44.1% 90.8% 90.4% 89.9%
31 100.0% 44.1% 0.0% 0.0% 0.0%
32 100.0%  100.0% 0.0% 0.0% 0.0%
33 100.0%  100.0% 0.0% 0.0% 0.0%
34 100.0% 44.1% 90.8% 90.4% 89.9%
35 100.0% 44.1% 90.8% 90.4% 89.9%
36 100.0% 44.1% 90.8% 90.4% 89.9%
37 61.2% 91.7% 90.8% 90.4% 89.9%
38 61.2% 91.7% 90.8% 90.4% 89.9%
39 61.2% 91.7% 90.8% 90.4% 89.9%
40 92.2% 91.7% 90.8% 90.4% 89.9%
41 100.0% 23.9% 0.0% 0.0% 0.0%
42 79.5% 78.2% 75.8% 76.4% 75.2%
43 79.5% 78.2% 75.8% 76.4% 75.2%
44 100.0%  100.0% 0.0% 0.0% 0.0%
45 79.5% 78.2% 75.8% 76.4% 75.2%
46 79.5% 78.2% 75.8% 76.4% 75.2%
47 37.9% 23.9% 0.0% 0.0% 0.0%
48 79.5% 78.2% 75.8% 76.4% 75.2%
49 79.5% 78.2% 75.8% 76.4% 51.6%
50 79.5% 78.2% 75.8% 76.4% 75.2%
51 59.5% 58.1% 47.9% 52.8% 51.6%
52 59.5% 58.1% 47.9% 52.8% 51.6%
53 59.5% 58.1% 50.6% 52.8% 51.6%
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Table 12: Residual supplier index, considering theelevant market

Week 2012 2013 2014 2015 2016
1 83.1% 83.2% 50.7% 101.8% 101.7%
2 55.8% 55.8% 79.6% 68.3% 68.2%
3 74.4% 74.5% 106.2% 91.1% 91.0%
4 23.4% 23.4% 24.8% 24.9% 24.9%
5 74.0% 74.1% 105.6% 90.6% 90.5%
6 78.9% 79.0% 112.6% 96.6% 96.5%
7 89.0% 89.1% 54.3% 109.0% 108.9%
8 88.1% 88.2% 53.7% 107.9% 107.8%
9 28.3% 28.3% 30.0% 30.1% 30.1%

10 28.8% 28.9% 30.7% 30.7% 30.7%
11 29.3% 29.4% 31.2% 31.3% 31.2%
12 33.3% 33.3% 35.4% 35.5% 35.4%
13 35.8% 35.8% 38.1% 38.1% 38.1%
14 32.9% 33.0% 35.0% 35.1% 35.0%
15 0.0% 258.1% 274.1% 274.6% 274.4%
16 31.1% 31.1% 33.0% 33.1% 33.1%
17 27.9% 27.9% 29.6% 29.7% 29.7%
18 28.2% 28.2% 30.0% 30.0% 30.0%
19 36.3% 36.3% 38.5% 38.6% 38.6%
20 36.5% 36.5% 38.8% 38.8% 38.8%
21 0.0% 66.0% 70.1% 70.3% 70.2%
22 0.0% 95.0% 100.9% 101.1% 101.0%
23 53.9% 54.0% 57.3% 57.4% 57.4%
24 53.4% 53.4% 56.7% 56.8% 56.8%
25 0.0% 71.7% 76.2% 76.3% 76.2%
26 0.0% 74.1% 78.7% 78.9% 78.8%
27 0.0% 87.4% 92.9% 93.0% 93.0%
28 61.9% 62.0% 65.8% 65.9% 65.9%
29 0.0% 84.8% 90.0% 90.2% 90.1%
30 0.0% 87.8% 93.3% 93.4% 93.4%
31 0.0% 124.3% 131.9% 132.2% 132.1%
32 0.0% 0.0% 158.0% 158.2% 158.1%
33 0.0% 0.0% 146.9% 147.1% 147.1%
34 0.0% 90.1% 95.7% 95.9% 95.8%
35 0.0% 76.0% 80.7% 80.8% 80.7%
36 0.0% 63.7% 67.7% 67.8% 67.8%
37 50.9% 51.0% 54.1% 54.2% 54.2%
38 38.8% 38.9% 41.3% 41.3% 41.3%
39 39.3% 39.3% 41.7% 41.8% 41.8%
40 26.4% 26.4% 28.0% 28.1% 28.1%
41 0.0% 204.1% 216.8% 217.2% 217.0%
42 29.9% 30.0% 31.8% 31.9% 31.9%
43 32.0% 32.0% 34.0% 34.1% 34.1%
44 0.0% 0.0% 505.1% 506.0% 505.7%
45 56.8% 56.9% 60.4% 60.5% 60.5%
46 35.1% 35.2% 37.3% 37.4% 37.4%
47 133.4% 133.6% 141.8% 142.1% 142.0%
48 49.8% 49.9% 53.0% 53.1% 53.0%
49 22.9% 22.9% 24.3% 24.4% 149.8%
50 31.8% 31.8% 33.8% 33.9% 33.9%
51 56.2% 56.2% 80.2% 68.8% 68.7%
52 64.9% 65.0% 92.7% 79.5% 79.4%
53 96.5% 96.6% 58.9% 118.2% 118.1%
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Appendix Il : Results of scenarios

In our main analysis, we based the price of stomgéhe published bundle price for existing
storages and on a bottom up cost estimate for ¢we storages for which no market price data
exists. However, it is unlikely that GasTerra atijupays this price to NAM for using gas storage.
In any case, NAM and GasTerra are in effect vefyicategrated, and so the real price of storage is
the cost of storage. To account for this we haveinethe analysis using a bottom-up estimate of
the cost of gas storages, rather than the bundie. pr

We have also run a sensitivity considering howramease of 10% of the demand for flexibility
will affect our results. For our base case we aersine demand for flexibility is unlikely to suffe
significant changes for the following years. Thersarios we consider are thus:

» Base case: market prices used for gas storagedeandnd for flexibility at the 2009
level;

» Scenario 1: market prices used for gas storageslamdnd for flexibility at the 2009
level + 10%;

* Scenario 2: bottom up cost estimates used fortgaages and demand for flexibility at
the 20009 level;

» Scenario 3: bottom up cost estimates used fortgaages and demand for flexibility at
the 2009 level + 10%.

The charts below illustrate the results in termssaib-market shares, and illustrate that the
results of the scenarios do not differ significaritbom the base case. In all the scenarios GasTerra
has a market share of at least 50% for about 80#teaime.
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Figure 9: Scenario 1: Sub-market shares
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Figure 10: Scenario 2: Sub-market shares
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% of times GasTerra's market shares are in the Xiatervals

Figure 11: Scenario 3: Sub-market shares
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