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Executive Summary

Germany is finally going to merge its two gas hubs in October 2021, a merger which has strong
political backing. The aims and ambitions of the regulator and the TSOs is that the Trading Hub
Europe will bring increased liquidity to the German gas market, making it one of the most attractive
and liquid gas trading hubs in Europe, an international hub linking other European gas markets.
Unfortunately, the statistical trading data and the French experience of hub mergers suggest it will
struggle to succeed.

On the wider European level, the vision set out some 20 years ago of a fully liberalised traded gas
market is now almost fulfilled, with just a few more changes needed to be made.

On the Iberian Peninsula, Portugal has yet to establish a virtual trading hub and the proposed merged
PT/ES Iberian Gas Hub project has failed to materialise. Croatia and Slovenia have liberalised their
gas markets but there is no standardised OTC trading, no exchange trading, and indeed no virtual
gas hub.

The Balkan countries have finally all created virtual hubs but are at varying degrees of development.
A similar situation has developed in north east Europe, with progress being made on establishing a
Baltic regional market area consisting of the gas markets in Estonia, Latvia, and Finland. Lithuania
has yet to confirm that it will link up with its neighbours. The gas markets of Denmark and Sweden
have merged, as have those of Belgium and Luxembourg.

Although not part of the European Union, Ukraine has been keen to align itself with the EU’s energy
Directives and has implemented a number of reforms starting the process of liberalisation. There is
still much more to do but, given the relatively large size of its gas market in the region, it may realise
its ambitions to become a regional hub.

The results of the 5 Key Elements for 2020 show an overall increase in European traded volumes.
The TTF has consolidated its position at the top of the rankings and has increased both its ‘net’ and
‘gross’ churn scores; it is a mature and very liquid hub. NBP continued its slow decline: it has many
different participants but the range of traded products is narrowing, nevertheless it is still a mature and
quite liquid gas hub.

At a global level, Henry Hub is the most liquid traded benchmark gas hub. TTF and NBP are
important benchmarks in their own market areas and are also benchmark hubs for their regions. JKM
is the leading LNG price marker in Asia.

The final conclusion of this paper is that the political will in Ukraine could see it become a SEE
regional hub in the future; that the TTF is most likely to remain the European gas price benchmark as
well as a global benchmark; and that the new German Trading Hub Europe is very unlikely to reflect
its name.

The contents of this paper are the author’s sole responsibility. They do not necessarily represent the views
of the Oxford Institute for Energy Studies or any of its Members.



1. Introduction

The Author has been following the development of the European traded gas hubs over many years
and has already published a number of Papers and Insights on the subject.! His attention is now
turning to the development of traded gas markets in Asia and to the relative importance of global gas
pricing benchmarks.

The stated aim of the Federal law which has mandated the German hubs merger?is to increase
liquidity in the gas market, and the German TSOs have the ambition for the new hub to be an
international hub linking the German with other European gas markets.? Given the country’s large
physical consumption and total physical throughput, this should be a possibility but begs the
guestions of why the NCG and GPL hubs have not developed more than they have and whether, if
that is due to there being two hubs rather than one, simply merging them will now have the desired
effect? The results of the French hubs merger do not augur well for such a success in Germany.

This Paper, after analysing the results of the trading data in 2020, will examine its prospects and
assess whether this or any other of the hubs can indeed aspire to being a regional benchmark?
Having established last year that the Dutch TTF hub is now not only the leading hub in Europe* but
has also become a global pricing benchmark, this paper will review how all the other European hubs,
and in particular the German hubs, are faring and what their outlook is.

2. Setting the scene...

Map 1 shows all the European gas hubs that were operational as at the end of 2020. The colour
scheme indicates which hubs are categorised® as ‘Mature’, ‘Active’, ‘Poor’ and ‘Inactive’. There are
just two Mature hubs, the Dutch TTF and the British NBP; four Active hubs, the Italian PSV, the
German NCG and GPL, and the Austrian VTP; and five Poor hubs, the French TRF, the Spanish
PVB, the Belgian ZEE and ZTP, and the Czech VOB; the remaining hubs are all classed as Inactive.
It also shows the planned German THE hub.

Two new hubs became operational during 2020; the Bulgarian virtual hub (VTT®) and the Romanian
virtual trading point (PVT7). The Author has removed from the map the two planned regional hubs in
Central Europe® as both projects seem to have been dropped, but has kept the Mediterranean Gas
Hub, an EU project that lingers on but with very little firm direction or progress;® the Iberian Mibgas
hub concept is also still ‘alive’ but with no development since last reported on; and the Baltic
regional hub is still in the process of being developed by merging markets in the four participating
countries.! Finally, the Ukraine national gas hub will most certainly be created but is taking time to
develop and come into effect.

L All of which are listed in the Bibliography and are available to download from the OIES website:
https://www.oxfordenergy.org/authors/patrick-heather/

2 The planned merger of NCG and GPL into a new Trading Hub Europe (THE) is due to take effect on 1% October 2021.

3 Full details are given in Section 6 below.

4 See Heather (2020).

5 As defined by the Author, following his 5 Key Elements analysis; see Heather (July 2019), Section 2.

8 Virtualna Ttrgovska Tochka (VTT).

7 Punctul Virtual de Tranzactionare (PVT).

8 CEETR and V4 which were initiatives to join, through trading and in various combinations, the gas hubs of Poland, Austria,
Slovakia, Czech Republic, and Hungary.

9 See last EC updated statement on “Developing the Mediterranean hub”, 17" March 2020:
https://ec.europa.eu/enerqgy/topics/energy-security/diversification-of-gas-supply-sources-and-routes _en

10 See Heather (July 2019), p.21 and Heather (March 2019), p.45.

11 So far, Estonia and Latvia have a merged Market Area; Finland to merge in 2021; it is uncertain when Lithuania will join.

The contents of this paper are the author’s sole responsibility. They do not necessarily represent the views
of the Oxford Institute for Energy Studies or any of its Members.
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Despite the Covid-19 pandemic, total traded volumes in 2020, across all the European traded gas
hubs, reached an all-time high'? but with significant differences from hub to hub, which will be
explained in this review.

With regard to the total physical gas consumption across the 14 countries!® surveyed, there was
actually a slight reduction over the previous year which, set against the rise in total trading, resulted in
an increase of about 10% in the aggregated churn rates. Indeed, the overall net churn rates of these
14 countries rose from 12.9 times in 2019 to 14.2 times in 2020; the overall gross churn rates rose
from 7.5 times in 2019 to 8.2 times in 2020. These figures show that Europe taken as a whole is
finally becoming a mature gas market; however, about 73% of the total traded volumes were recorded
at just one hub, the Dutch TTF.

Map 1: European gas regions, markets and hubs: 2020
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At a European level, there was a 12% decrease in OTC trading and a small decrease (just 2%) in
exchange spot trading. These were more than compensated for by a significant rise of 32% in
exchange futures and options trading, which gave a modest overall increase in total trading of 5.9%.
The move from OTC dominating European gas trading to exchange trading having a small advantage
is due entirely to the strong increase in exchange trading at the Dutch TTF, where its share has gone
from 31% in 2018 to 54% in 2020, whilst the total volumes at TTF rose 65% in that time. This shows
how TTF has consolidated its position as the leading gas hub in Europe.

12 Total volumes, including OTC and exchange spot and futures trades: 64,415TWh, a rise of 5.9% on the previous year.
13 GB; NL; DE; FR; BE; AT; IT; CZ; ES; DK; PL; HU; BG; SK.

The contents of this paper are the author’s sole responsibility. They do not necessarily represent the views
of the Oxford Institute for Energy Studies or any of its Members.



3. Review of the 5 Key Elements in 2020

The analysis this year reveals that the number of ‘active’ participants!* rose at four of the top seven
hubs and stayed about unchanged at the other three. For the remaining hubs, the number of active
participants actually fell in 2020 compared to the previous year. The more ‘active’ participants there
are, the more liquidity there will be in a market, which is especially important in the mid-far curve for
risk management trades.

As will be shown throughout this analysis, the Austrian VTP improved on every metric, including
seeing a significant increase in the number of active participants; the other hubs that saw a rise in
participants were TTF, NBP and PSV. The hubs where the number of participants remained about
unchanged were the Spanish PVB, and the German NCG and GPL; on this first metric there are
already a reasonable number of market participants and it is unlikely to increase after the merger.

The remaining hubs all saw a fall in the number of participants, especially so at the French TRF and
the Belgian ZEE and ZTP; the Czech VOB only saw a small reduction.

Table 1: Traded products - 2020

2020 = =
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evaluation ol O g E @ 2 3 ) % o 2
S . w zZ |w | 2 G 2 T RGo| E (8|l [(22|8 |2
based on ¥ 3 (] [ ° L & =W x|k |xo|xwnlET
- = [ Mz 3 U = © =
[ < 7] _ I x|<Q| = |D =] =N7H =] =
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volumes ol O m = (e} 7] 2 W < olmkF| w |[IDE| 0 |@o | o=
ICE 93
TTF 49 Q1Y 25 Y Y Y Y Y Y Y PGS 5 24 N Y Y Y Y Y Y
CME 1
ICE 9
NBP 391Y 20 Y Y Y Y Y Y Y PGS <1 19 Y Y Y Y Y Y Y
CME <1
GME 74
PSV 24 4 Y 17 Y Y Y Y Y Y Y PGS 13 7 Y Y Y Y Y Y N
ICE 13
97
NCG 23 1Y 16 Y Y Y Y Y Y Y T((‘.;Es 3 7 N Y Y Y Y Y Y
99
GPL 21 Y 14 Y Y Y Y Y Y Y [PeE 7 N Y Y Y Y Y N
ICE <1
TRF 191 Y 12 Y Y Y Y Y Y Y PGS § 7 N Y Y Y Y Y N
97
VTP 191 Y 12 Y Y Y Y Y Y Y T((‘.;Es - 7 N Y Y Y Y Y N
MIB 91
PVB 130y 7 Y Y Y Y Y Y Y PGS o 6 N Y Y Y Y Y N
ZEE 12 Y 10 Y Y Y Y Y Y Y PGS § 2 Y Y Y Y Y Y N
VOB 11 ]Y 6 Y Y Y Y Y Y Y PGS § 5 N Y Y Y Y Y N
ZTP 100Y &6 Y Y Y Y Y Y Y PGS § 4 N Y Y Y Y Y N
*KEY: GREEN: =/>600TWh AMBER: <600TWh BLUE: <260TWh RED: <50TWh GREEN: =/>500TWh AMBER: <500TWh BLUE= <100TWh  RED: <30TWh
GREY: Hubs column based on OTC + Exchange ‘score’/56; OTC column based on ‘score’/28; Exchange column based on ‘score’/28
No volumes ICE=ICE/Endex PGS=PEGAS CME=CME Europe MIB=MIBGAS Y=AVAILABLE N=NOT AVAILABLE

Sources: OTC: LEBA, ICIS; Exchange: ICE, ICE-Endex, PEGAS, CME, GME; MIBGAS; P. Heather

A good measure of a hub’s maturity is the types of products available to trade and their traded
volumes, which are a good indication of whether a market is used for balancing or risk management.
Table 1 shows that in 2020 the only two hubs to have a number of product categories in green (the
highest level of activity) were the TTF and NBP, reflecting absolute traded volumes of more than

14 For an explanation and methodology, see: Heather (July 2019), pp.3-5. The actual 2020 scores are shown in Table 4 below.

The contents of this paper are the author’s sole responsibility. They do not necessarily represent the views
of the Oxford Institute for Energy Studies or any of its Members.



600TWh in the OTC product types and more than 500TWh in each of the exchange product types. No
other hub has a product category in green. In fact the German NCG did have OTC seasons in green
in 2019 but last year went back in to the amber category.

The overall hub scores fell for seven of the hubs (TTF, NBP, NCG, GPL, TRF, ZEE, ZTP), stayed the
same for two hubs (PSV, VOB), and increased for the remaining two hubs (VTP, PVB); however, the
order changed a little with PSV now just ahead of the two German hubs, PVB just ahead of ZEE, and
VOB ahead of ZTP which is ranked last. On this metric, for there to be further development of the
merged German hub, there would need to be a significant increase in traded volumes in most OTC
products and generally in all exchange traded products.

The ICE exchange introduced futures contracts at the Austrian VTP hub and, although the PEGAS
platform introduced Spanish PVB products in 2019, they only really started to trade in 2020 and even
took 4 percentage points in market share away from the MIBGAS exchange.

There are still only two hubs that recorded exchange financial options trading in 2020, TTF
(3,664TWh) and NBP (379TWh), both on the ICE exchange, and representing 14.58% and 5.16%
respectively of exchange trading.®

Table 2: Traded volumes - 2020

E TOTAL TRADED VOLUMES* (TWh)

HUB 2008 2011 2018 A%=> 2019 A%=> 2020
TTF 560 6295 28220 +43 40390 +16 46690
NBP 10620 18000 15105 -17 12480 -19 10060
NCG est215 880 1760 +25 2205 -1 1965
PSV 160 185 1060 +36 1440 +1 1455
GPL er145 310 1150 +20 1375 -2 1350
VTP Tes 170 650 +34 870 +16 1010
TRF Te5 430 780 +24 970 -8 890
ZEE 500 870 460 -17 380 -38 235
ZTP nfa n/a | 150  +27 = 190  +24 = 235
PVB na n/a | 100 +30 130  +12 = 145
VOB n/a n/a 80 +19 95 & 95

*rounded to nearest 5TWh; not the same data sources in all years.

Sources: 2008: converted from bcm in IEA 2009 Natural Gas Review, p.30;
2011-2020: LEBA, ICIS, ICE, ICE-Endex, EEX, Powernext, PEGAS, CME, CEGH, GME; MIBGAS; P. Heather

High absolute traded volumes are usually indicative of a liquid market with a large number and varied
range of participants; depending on the size of the underlying physical market, this will likely also
indicate a large churn rate. In Table 2,6 mature hubs are shown in green; the active hubs, with
developing depth, liquidity and transparency in amber; and the poor hubs, which cannot yet be
considered as deep, transparent or liquid, in red.

15 Equivalent to 7.8% and 3.8% respectively of total exchange and OTC trading.
16 The methodology used in this table is: (Volumes) Green: =/>5000; Amber: <5000; Red: <1000.

The contents of this paper are the author’s sole responsibility. They do not necessarily represent the views
of the Oxford Institute for Energy Studies or any of its Members.



The recent trend in rising traded volumes at TTF and decreasing NBP volumes, as a result in part of
hedging and risk management trading moving away from the British Sterling denominated hub to the
Dutch Euro denominated hub, is once again apparent in 2020. The TTF volumes rose by 15.6% whilst
those at NBP fell by 19.4%. The Austrian VTP actually saw the largest increase (15.8%) and the
Spanish PVB rose by 9.5%17 but for both hubs this was from a far lower base.

Hubs that recorded a fall in traded volumes were the Belgian ZEE and ZTP which fell by a
combined17.6%,8 followed by the French TRF which fell by 8.2%, and the German NCG and GPL
combined which fell by 7.5%. This is despite the increasing German and Belgian physical demand
which should have encouraged more, not less, trading. The result of the fall in German traded
volumes and the increase in those at TTF means that the Dutch hub is now more than fourteen times
larger than the two German hubs combined. This position does not augur well for the new merged
German hub which is expected to start trading from October 2021.

Another important metric is the traded gas hubs churn rate.® In this one metric all others are,
necessarily, reflected: if there are many participants, trading many different products in large
guantities, then the churn rate is likely to be high. The churn rate is used by traders as a ‘snapshot’ of
a market’s liquidity; some traders will not participate in markets with a churn of less than 10 and many
financial players will only participate when the churn is above 12. In his analysis the Author has
determined that a hub is ‘mature’ when the churn rate is 10 times or more.

Table 3: Churn rates - 2020

TRADED GAS HUBS CHURN RATES

Net Churn* basis Gross Churn** basis
HUB 2018 2019 2020 2018 2019 2020
TTF 70.9 97.1 114.5 31.6 44.0 60.0
NBP 17.0 14.3 12.6 15.5 13.0 11.2
9.0

* Total traded volume / Consumption in hub area.
** Total traded volume / Demand in hub area (= Total Physical Throughput = Consumption + Exports).
** Physical volumes are for Belgium as a whole.

Sources: 2018-2020: LEBA, ICIS, ICE, ICE-Endex, PEGAS, CME, CEGH, GME; MIBGAS; P. Heather

7 Note that the figure of 12% in the table is based on the rounded volumes stated.
18 The ZEE recorded the largest drop of all the hubs at -38.6%, whilst the ZTP had a 23.2% increase but from a lower base.
19 For an explanation, see: Heather (July 2019), p 11.

The contents of this paper are the author’s sole responsibility. They do not necessarily represent the views
of the Oxford Institute for Energy Studies or any of its Members.



New for this year's hubs update paper, Table 3 shows the hubs’ net?° market churn rates for the last
three years as well as the gross?! churn. The Author believes that using a net churn methodology can
be appropriate in the early stages of the development of a hub, as it is initially more focused on the
Market Area (in most cases, national) balancing requirements. However, to judge the growing liquidity
and maturity of a hub, as it trades further down the curve and attracts risk management volumes, the
gross churn methodology is more accurate as it shows a given hub’s ability to be a pricing benchmark
beyond its own market area. This is because there are many various reasons for the amount of
trading effected at a given hub: trading of actual physical gas or trading to hedge and risk manage
gas, both destined for consumption in that hub area; but also, trading in relation to quantities of gas
destined for export to neighbouring market areas.

The results for 2020 show that TTF remains at the top of the rankings and has in fact increased both
its ‘net’ and ‘gross’ churn scores;??2 NBP is still a mature market but, as total traded volumes have
eased, then the churn rates have also. This, along with PSV and PVB, are the only three hubs where
the gross churn calculation is almost the same as, or only slightly less than, the net calculation; this is
because very little gas is re-exported from Spain?3, Italy and Britain.

This is in stark contrast with the Austrian VTP, which posted a 20.4% increase in its gross churn rate.
However, given that very large quantities of physical gas flow through the country for onward
transportation, the gross churn is a fraction of the net churn. The net churn though is now over 10
times and means that VTP is only the third hub ever to have achieved this in Europe and puts it in the
‘mature’ category on this basis.

Germany is Europe’s largest physical gas market and much hope is being placed on the new merged
hub becoming a leading hub, as will be explained later. However, the results of the churn for both
NCG and GPL are poor and, despite combined total traded volumes being some 3% times larger than
those at VTP, the combined net churn is much lower and the gross churn a little lower.2* Again, this
position does not augur well for the new merged German hub.

Other notable changes from 2019 are that PSV is continuing to slowly climb up the rankings, whilst
TRF is stagnant (and dropping a place to be positioned behind PSV), and the two Belgian hubs
combined have dropped by almost 20%, mainly due to the ZEE hub. Finally, and despite being last in
the rankings, the Spanish PVB churns (both net and gross) rose by about 1/3™ and the gross churn,
at 0.4, is more than that at the Czech VOB and almost the same as at each of the Belgian hubs.

4. NBP continues to slip but the Belgian ZEE is worst performer in 2020

When looking at the development of the total traded volumes over the past seven years the gradual
decline of the NBP is clear to see, fairly slowly at first but, since 2018 it has been more pronounced.
The overall combined ZEE and ZTP traded volumes have also been declining slowly but surely over
the whole period; there was an apparent uplift in early 2020 due to an increase in ZTP volumes but
this was not sufficient to counter the heavy drop in ZEE volumes: together the Belgian traded volumes
fell by 100TWh from 2019 to 2020.%°

Figure 1 shows the traded volume development for all the main hubs from 2014 to 2020. In order to
be able to show comparative trends better on the chart, the TTF line represents that hub’s total
volumes divided by ten and the NBP line represents that hub’s total volumes divided by five.

2 The net churn is the total traded volumes at a given hub, divided by its consumption, as defined and used by the EU.
21 The gross churn is the total traded volumes at a given hub, divided by its physical demand or throughput.

22 The gross churn increased by 36.6% year on year, the largest increase of all the hubs listed in the table.

% From the PVB grid; there have been historically some large re-exports of LNG.

24 The combined churn rates for Germany are Net Churn 3.48; Gross Churn 1.88.

%5 The reasons behind the fall in NBP and ZEE were explained in Heather (2020), pp.6-7.

The contents of this paper are the author’s sole responsibility. They do not necessarily represent the views
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The figure clearly shows the wide variations between the European hubs with TTF firmly set at the top
with NBP in second; they are followed by a band of middle ranking hubs led by NCG, PSV and GPL,
slightly ahead of VTP, TRF and the Belgian hubs; at the bottom of the graph are the remaining three
hubs: VOB, PVB and the Polish VPGS.

Apart from a small and short-lived peak in early 2019, the NCG has remained relatively flat in third
place over the past seven years, with the GPL hub rising only very gradually; the PSV however, can
be seen to have consistently increased its traded volumes over the period, surpassing GPL since the
start of 2019. The TRF has also been almost unchanged over the period, although it did increase its
volumes marginally in 2018 and a little bit more in 2019. The Austrian VTP having started this period
below TRF and the Belgian hubs, has had a consistent gradual rise in traded volumes to end up
above those hubs at the end of 2020.

All the hubs show a dip in 20202%% before rebounding at the end of the year.

By examining the traded volume development over this period, it is clear that the lack of progress of
NCG and GPL, both in absolute terms and in comparison to the other hubs, does not augur well for
the new merged German hub.

Figure 1: Traded volume development: 2014-2020

TWh
1500
NBP/5
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900 -
600
0
\“‘\"'\"\"\‘3'\‘-‘\“’\"\5\@\Gxﬁ’i\(\(\(\\‘h\*"@"& '\“\9@'1,'1919"9
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Sources: LEBA; ICIS; ICE; ICE-Endex; EEX; Powernext; PEGAS; CEGH; GME; CME; MIBGAS; TGE; P.
Heather

% This is in direct response to a drop in physical demand after the outbreak of the Covid-19 pandemic.
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5. A summary of the traded gas hubs in 2020

Table 4 summarises the 5 Key Elements in 2020 for the 11 main traded gas hubs in Europe. The
combination of each of the Key Elements and their respective scores is what determines the overall
rankings of the hubs, as can be easily observed by the colour coding, used in the table and in the
map.

TTF and NBP are still the only two mature?’ ‘tier one’ hubs, scoring a maximum 15 and 13
respectively. Interestingly for the hub that ‘led the way’ in terms of market liberalisation, copied to a
large extent by Continental Europe, NBP is now becoming more focused once more on spot/prompt
balancing needs and on the near to mid-curve with the front months, quarters and seasons contracts
trading the most and with much less interest than in previous years on contracts further forward. This
has led to a slightly lower score this year for the traded products which has lost NBP another point in
the hub score.

There is then a gap to the four active?8 ‘tier two’ hubs. Compared to 2015, the Italian PSV has jumped
from a score of 7 to 10 in 2020; the Austrian VTP up from 6 to 9; but the two German hubs are
essentially the same?® as five years previously, both at 9. This confirms the other factors that show
that the German hubs have generally fared badly despite their potential for growth and that the Italian
and Austrian hubs have in fact continued to progressively move forward on all counts.

Table 4: Summary of the 5 Key Elements - 2020

2020 | SKEVELEMENTS |

HUB Active Market Traded Traded Tradability Churn Score
Participants* Products** Volumes Index (Q4) Rate*** [15****

TTF 225 49 46690 20 60.0 [N
‘NBP 166 39 10060 17 112 A8
PSV 112 24 1455 16 1.9 10
NCG 126 23 1965 15 2.1 9
VTP 110 19 1010 14 2.0 9
GPL 99 21 1350 16 16 9
TRF 46 19 890 15 16 7
PVB 55 13 145 0 0.2 6
ZEE 45 12 235 5 0.5 6
ZTP 32 10 235 7 0.5 5
VOB 41 11 95 6 0.4 5
2::'8:!5}0%2%;{&%5%%(3 fs-l;g:lf:ll: z:rrlg(i’i‘:ll;iséil;ll?énge product categories in the Traded Products Table.

=+ Score based on each of the Key Elements scoring zero for Grey: 1 point for Red: 2 points for Amber; 3 points for Green.

Source: Calculated from previous tables

27 Those hubs with a score of 12/15 or more.
28 Those hubs with a score of 8/15 to 11/15.
2% 1n 2015 NCG had a hub score of 10/15 and GPL a score of 8/15.
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Of the five poor®° ‘tier three’ hubs the French TRF has stayed unchanged since its hub score of 7 in
2015, despite the small increase in traded volumes described in the previous section, and the ZEE
hub®! has dropped a point. However, both the remaining Spanish PVB and the Czech VOB have
increased their hub score, from 3 and 4 respectively.

Not surprisingly, as the hub score is reflective of the result of each of the 5 Key Elements, the position
of the two existing German hubs is clearly one of middling ‘tier two’ hubs that have not really
progressed over time; this does not augur well for the new merged German hub.

The remaining 11 hubs shown as operational but ‘inactive’ on Map 1 are still struggling to develop; all
but the PVT, Baltic and VTT were described in detail in Heather (2019).3? Several of these hubs have
been established for a number of years but have struggled to gain traction, in particular the Greek
HTP, which has yet to actually start trading anything other than very small quantities of balancing gas.
This has been due to various political, regulatory and IT issues although, according to Argus Media, 33
the Greek system operator Desfa expects a gas trading platform to be finally launched in June 2021,
operated by HEnEX, and initially offering just spot and prompt products; Month-ahead and near curve
products will be added at a later stage.

Trading at the Danish hubs fell by a massive 60% from 2019 with the reduction in OTC trading the
greatest. The Hungarian MGP fell by a large amount also, overall a decrease of 31% all in the
exchange trading whereas the OTC saw a very slight increase. The Slovak SVOB however, had a
53% increase in trading, all of which is OTC, albeit from a much lower base. As in 2019, the Irish hubs
do not appear3* to have traded more than some balancing deals. The Turkish UDN hub saw a
marginal increase in traded volumes.

Table 5: Traded volumes: emerging hubs - 2020

2020 | EMERGING HUBS TRADED VOLUMES (TWh)

T EXCHANGE
HUB Started ore c G TOTAL
PRMT CURVE TOTAL | SPOT CURVE TOTAL

No trades reported 26.94 12413 148.72 | 151.07
No activity reported 6.65 46.24 5289 | 52.89
n/a n/a 31.10 11.29 0.28 11.57 42.67

'MGP 2010 002 039 041 | 2327 070 2397 | 24.38
-- 3.38 1430 17.68 no exchange trading 17.68

No activity reported 6.64 0.57 7.21 7.21
No activity reported 0.59 2.79 3.38 3.38
No activity reported mostly daily balancing** 2.22

No activity reported very little balancing only*** | Est. <1

Atotal physical trades transacted on the Romanian Commodity Exchange (BRM) but not necessarily conducted at the PVT.
*the Baltic-Finland market area, as defined by the GET Baltic exchange, being the sum of the LT/LV-EE/FI Market Areas.
*the Turkish exchange EPIAS went live on 15t October 2018.

*** the Greek TSO Desfa’s balancing platform went live 15t July 2018; the electronic trading platform is due to start Q3-21.

Sources: ICIS, PEGAS, TGE, CEEGEX, HUDEX, EPIAS, BGH, GET Baltic, BRM; P. Heather

%0 Those hubs with a hub score of 5/15 to 7/15.

31 In 2015, the results for ZEE also incorporated those of ZTP.

32 See: Heather (July 2019), pp.18-22.

3 See Argus Media, 23" November 2020: https://www.argusmedia.com/en/news/2162554-june-launch-for-greek-gas-trading-
platform

34 Despite searching the TSO and broker websites, the Author has not found any data on wholesale gas trading for 2020.
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Table 5 does not include the Irish hubs but does show the traded volumes in 2020 for the remaining
nine emerging hubs, including the two newly formed hubs and the Baltic-Finland trading area.
According to the total traded volumes, Romania’s gas hub has got off to a good start. There is no
established OTC market in the country and wholesale gas trading has been taking place for some
time on the two regulator licensed ‘centralised gas markets’, the state owned OPCOM?3® and the
private Romania Commaodity Exchange (BRM36). In October 2019, the Romanian gas TSO (Transgaz)
signed a cooperation agreement®” with the Austrian CEGH to establish and operate the PVT virtual
gas hub in Romania from February 2020.

It is very difficult to find out whether all of the trading reported by the two exchanges was for delivery
at the PVT although the BRM Framework Contract for the Sale-Purchase of Natural Gas,?® as
updated in October 2020, does state that deliveries are to be made at the virtual hub. What can be
ascertained is that all trading in 2020 was exchange physical forwards and not cleared futures
derivatives, some of it executed in auction sessions and some in continuous trading. The BRM had
about 93% of total volumes but does not clearly display the data on its website; the Author found the
data in a BRM presentation®® to the Energy Community. The OPCOM had very few trades indeed
listed on their website: no Within Day, no Day Ahead and no OTC cleared deals at all. The site does
list <6TWh of traded volumes#® on the ‘PCGN-LN trading mechanism’ auction contract. In November
2020, the BRM announced“! that it would launch a gas derivatives contract, the first of its kind in
Romania, for delivery at the PVT; it does not appear to have traded in the remainder of the year.

Also in south-east Europe, Bulgaria and the European Commission have been pushing for a physical
gas hub to be created in Bulgaria for several years, something that is also part of the Bulgarian
government's approved 2020 energy strategy.*? The country has been heavily dependent on imports,
until recently exclusively from Russia, and has been very keen to develop Inter-Governmental
Agreements to develop cross-border gas infrastructure that will enable a more diversified supply of
gas. It also believes that this will place it in a good position to be a south-east European regional hub
both physically and commercially.

To that end, the government approved two major policies: to set up a gas release programme and
that the state-owned TSO, Bulgartransgaz, should set up a centralised gas market. The gas release
programme*3 is part of the amended Energy Act adopted in October 2019 to increase liquidity and
provide access to a competitive environment, and the first auction was conducted on 9" December
2019, for gas delivered at the new virtual trading point (VTT#*) in January 2020. The programme
allows for a stepped release over 5 years up to and including 2024.

35 Electricity and gas exchange, see: https://www.opcom.ro/rapoarte/pcgn/statistici PCGN_LN.php?lang=en

36 Bursa Romana de Marfuri, see : https://www.brm.ro/en/

37 See Transgaz press release, 1% October 2019: https://www.bvb.ro/infocont/infocont19/TGN_20191001085752_Current-
report-Gas-HUB-Romania.pdf

38 See: https://www.brm.ro/wp-content/uploads/2021/02/Annex-2.-BRM-Standard-Contract-10.2020.docx

% See:
https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=&ved=2ahUKEwjn2eeap5jxAhUJROEAHV2EDfoQFnoEC
AgQAA&uUrl=https%3A%2F%2Fwww.energy-community.org%2Fdam%2Fjcr%3Abf381ef3-0d3e-419e-ac05-
f71945828fc2%2FBRM%2C%2520Energy%2520Market%2520Presentation. pdf&usg=AOvVaw28U4a2Sx0WqX1hOVsuljg2
40 See: https://www.opcom.ro/rapoarte/pcgn/statisticic PCGN_LN.php?lang=en

41 Serbia-Energy, 2™ November 2020: https://serbia-energy.eu/romania-derivative-contract-for-natural-gas-to-be-launched-by-
brm-for-the-first-time/

42 See “Integrated Energy and Climate Plan of the Republic of Bulgaria 2021-2030", pp.221-222,275:
https://ec.europa.eu/energy/sites/default/files/documents/bg_final_necp_main_en.pdf

4 See “Agreement for Implementation of Gas Release Programme”:
https://www.bulgartransgaz.bg/files/useruploads/files/amd/29112019/Sporazumenie_GRP_EN.pdf

4 Virtualna Turgovska Tochka, part of the Bulgartransgaz EAD entry-exit system.

4 “The public supplier shall offer for sale on the organized natural gas market no less than the following natural gas
quantities™ 2.220TWh in 2020; 4.281TWh in 2021; 6.342TWh in 2022; 8.720TWh in 2023; and 11.099TWh in 2024.
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Bulgartransgaz set up the Balkan Gas Hub (BGH) trading platform in January 2019, which went live
on 2" January 20204 and offers spot and forward contracts*’, as well as a brokering service,
conducted on the Trayport Exchange Trading System. In its first year of trading, total trades
amounted to 3.38TWh of which forward contracts accounted for 83%. The BGH website*® states that
the trading platform aims to successfully become “the first liquid physical and trading gas hub in the
South Eastern Europe region”.

Moving to north-east Europe, the traded gas markets there have been developing very slowly towards
a common gas market but more still needs to be done to achieve the goals set out in the energy
treaty signed in 2015.4° The gas markets of Latvia and Estonia have now merged® and, together, will
further merge with Finland’s gas market during 2021. In the interim, and following the signing of an
Inter TSO Compensation agreement,>! those three countries have operated a single gas transmission
tariff zone since January 2020. However, despite the earlier energy treaty, Lithuania’s participation in
a fully merged Baltic-Finland balancing zone is currently uncertain.

The merged LV-EE zone, the single transmission tariff and the commissioning of the Balticconnector
pipeline have certainly improved liquidity in those markets, traded on the GET Baltic exchange
platform. 52 Lithuanian market traded volumes have also improved and, since early 2020, the
exchange has also posted the combined traded volumes of the three market areas under the banner
of ‘Baltic-Finland’ and the volumes in the table are these as listed on the exchange’s website.53

There is no standardised OTC contract as such but, according to ICIS, “a large number of deals are
still occurring bilaterally”.5* At the exchange, traded volumes have slowly been increasing but are still
relatively small, accounting in total for about just 11% of the combined area’s physical demand;> 92%
of the combined traded volumes were in the spot products, whereas trading at each market area was
sporadic in the monthly products and LV-EE did not trade monthly products at all. FI traded in just 6
months of the year and LT in 9 months.

The goal of a regional Baltic hub is currently partly achieved in that all four market areas can be
traded on the one exchange and from 2021 three of the countries will have formed a single Market
Area but, until Lithuania agrees to merge its zone with the other three, there cannot be a true ‘Baltic’
Market Area.

6. What are the prospects for the new German hub and the other second tier
hubs?

According to the Author’s classification of European hubs, as shown by the colour scheme in Map 1,
there are four tiers of the operational hubs in Europe: two Mature hubs, four Active hubs, five Poor
hubs, and ten Inactive hubs. The second tier hubs are PSV, NCG, GPL, and VTP.

The question asked in the introduction was whether the new merged German hub, or one of the other
two active hubs, could aspire to being more than just a national hub? Could one of them become a
regional hub? This section will assess how each of the Active hubs is faring and what is their outlook.

46 Bulgartransgaz press release, November 2019: https://bulgartransgaz.bg/en/news/balkan-gas-hub-starts-multilateral-e-trade-
in-the-natural-gas-market-in-bulgaria-and-the-region-566.html

47 Within-Day, Day-Ahead, Weekend, Individual Days; 60 forward Months, 20 forward Quarters, 5 forward Calendar Years.
8 Balkan Gas Hub: https://www.balkangashub.bg/en

4% See Heather (2015), p.39.

*0 |CIS European Gas Hub Report, Q4-2020, p.52.

51 See Heather (July 2019), p.21.

52 The Lithuanian products were launched in 2012, the Latvian and Estonian in 2017, and the Finish in 2020.

%3 See: https://www.getbaltic.com/en/market-data/trading-data/

54 |CIS European Gas Hub Report, Q4-2020, p.51.

% The physical gas demand of the Baltic States plus Finland amounted to about 65TWh.
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Additionally, it will review the progress of the gas market in Ukraine which, although still in its infancy,
has made a lot of progress in moving towards a liberalised traded market and has the aspiration of
becoming a regional hub for south east Europe.

It could be argued that all of the current second tier hubs (the Active hubs) could or indeed should
have already performed better over the past decade; the reality is that the composition of the second
tier hubs has changed over the past ten years but they have been of very little ‘threat’ to the mature
hubs, according to their trading presence and characteristics. The German NCG has always been in
this category, although the German GPL only became an Active hub in 2015; two years later they
were joined by the Austrian VTP and Italian PSV both just behind the German hubs. These four hubs
were still the only Active hubs in 2020 but their order has changed with the PSV having a hub score of
10/15, ahead of NCG, VTP and GPL, each on 9/15 but then ranked according to the other metrics.¢

Before assessing the prospect of the new German hub becoming more prominent and even becoming
a regional hub, it is worth reviewing the progress of the French traded gas market as it too is today
the result of successive hub mergers; the TRF in 2020 was ranked 7" and is classified as a poor hub.

The TRF is the result of the consolidation of the five French balancing hubs,>” created in 2004, to the
present day two, with just one trading area. It was expected to bring more liquidity to the market and
to boost its place among its neighbouring hubs. Unfortunately, the French traded gas market has
been very slow to develop and analysis of the trading results given in the Five Key Elements shows
that they have barely changed over the past few years; indeed, comparing 2015 with 2020, the only
clear change is that the traded volumes have increased from 500TWh to 890TWh and that compares
with 430TWh?58 in 2011.5° Despite this being an increase of just over double in ten years, only a little
less than the increase for the German hubs combined, it pales into insignificance when compared to
PSV, TTF and VTP.%

This example does not bode well for the promise of greater liquidity at the new Trading Hub Europe
(THE), the merged German gas hub due to commence trading on 15t October 2021.

There used to be 19 balancing zones in Germany which, after a period of consolidation between 2009
and 2011, resulted in the two hubs today. After that last merger in 2011 there was immediately talk
of continuing the process and creating just one hub for the whole country. A group of long-distance
TSOs expressed their disapproval of a further consolidation of gas market areas and various
alternative proposals were suggested. These included some form of market coupling of gas trading
and capacity trading between the two areas, without the need for merging the whole grid system.
Following the inconclusive long-term results of the French market coupling between PEG Nord and
PEG Sud, this idea was rejected.

In 2012, all 12 German TSOs submitted a cost-benefit analysis of a merger of the two German gas
market areas to BNetzA®2 as part of their obligations under the Gas Grid Access Ordinance, the result
of which was that the idea was rejected on the grounds that the costs far outweighed any potential
benefits®3 to the consumer. Despite the methodology of their analysis having been disputed, it was
generally felt at that time that a further consolidation of market areas was not urgent.

%6 See Table 4.

5" For more detail, see Heather (2012), pp.18-20; and Heather (2020), p.8.

%8 This volume was for the PEG Nord balancing area, the most traded by far of the three balancing areas in 2011.

%9 Although the Author did not calculate the 5 Key Elements in 2011, the traded volume rankings (in TWh) in that year were:
NBP 18000, TTF 6295, NCG 880, ZEE 870, PEG Nord 430, GPL 310, PSV 185, VTP 170.

80 NCG+GPL increased by 2.8 times; PSV increased by 7.9 times; TTF by 7.4 times; and VTP by 5.9 times.

®1 For more detail, see Heather (2012) pp.16-17.

62 Bundesnetzagentur, the German energy regulator.

% For more detail, see Heather (2015), p.16.
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Following the updated Gas Target Model 2, published by ACER in January 2015, which set out
criteria to assess the liquidity of wholesale natural gas markets and a process for regulators to review
whether their market areas met these criteria, BNetzA deemed that NCG and GPL did not fully meet
the criteria and that they should consider the proposed options for market integration.

This led to a period of consultation with the German gas industry, culminating in a draft amendment to
the Gas Network Access Ordinance in May 2017, which was passed into law that August.5® The
amended Section 21 states that “Gas transmission system operators forming market areas pursuant
to Section 20 shall cooperate with the aim of increasing liquidity in the gas market.%6 They shall
merge the two existing market areas to form one joint area no later than 1 April 2022”.%7 It is
interesting to note that the stated aim for merging the two hubs is to increase market liquidity.

Once that the Amendment was passed into law, the industry started to work collaboratively on how
best to make the target of hub merger happen. Several working groups were established under the
banner of the Market Area Convergence project (Marco). Three alternative start dates were
considered: 1st October 2021, 1t April 2022, and 1st October 2022; the TSOs opted for the earliest
date as being the most manageable from an operational point of view.

In April 2021, a cooperation agreement was signed® between NCG and GPL and a joint project
website was launched.® The website talks about “GPL and NCG [being] two of the most liquid trading
hubs” and the press release says that the new hub “is to become one of the most attractive and liquid
gas trading hubs in Europe”. They have also created a new hub joint TSO website, optimistically
called tradinghub.eu!”®

Simply calling the new hub ‘Trading Hub Europe’ and creating such an appropriately named domain
name will not in themselves make the new THE more liquid than the existing combined NCG and GPL
hubs are today; indeed, that aspiration is a long way from the reality, as demonstrated in the analysis
of the hubs shown in this paper. The combined churn rates are far from reflecting a mature liquid
market, the total traded volumes are reasonable and are ‘the best of the rest’ after TTF and NBP but,
it must be stressed that the TTF volumes are over 14 times greater than NCG and GPL combined!

The NCG press statement went even further by stating that “due to its central location in the heart of
Europe, the new Germany-wide market area will act as an international hub linking other European
gas markets”.”* There would need to be a massive and fundamental shift towards trading at the THE
before it could even start to encroach on TTF’s dominance and be deemed a true ‘hub for Europe’.
The best result that is realistically achievable is to regain 3 place in the overall rankings, after TTF
and NBP, just ahead of PSV and VTP, although given that both these hubs have improved so much in
the past few years, even that goal might be elusive.

The Italian PSV has indeed come a long way since 2011 both in its own right and compared to the
combined German hubs and currently looks set to continue to improve its standing amongst the
European hubs. There has been a strong political will in Italy to see a strong PSV gas hub that can

64 See Ministry Press Statement, 24" May 2017: https://www.bmwi.de/Redaktion/EN/Pressemitteilungen/2017/20170524-
bundeskabinett-bringt-aenderung-der-gasnetzzugangsverordnung-auf-den-weg.html

% See the BNetzA Gas Net-work Access page:
https://www.bundesnetzagentur.de/EN/Areas/Energy/Companies/NetworkAccess_Metering/GasNetworkAccess/GasNetworkAc
cess_node.html

% Emphasis in the original text.

7 For a brief overview of the background to the merger, see the Market Area Convergence project (Marco) presentation at the
eWorld conference in Essen, 6" February 2019: http://www.marktgebietszusammenlegung.de/wp-
content/uploads/Presentation_eworld_2019 02_06_EN.pdf

8 See NCG press release, 22" April 2021: https://www.net-connect-germany.de/en-
gb/Home/ctl/NewsDetails/mid/1564?popUp=false&news|D=B0858B1B-516E-410F-B69D-E0761F89B3D0

8 https:// www.marktgebietszusammenlegung.de/en/Home

0 https://www.tradinghub.eu/en-gb/Home

Y Emphasis added.
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provide a marker price for Mediterranean gas and this has resulted in significant changes to its market
structure, especially since 2014. The result is a PSV hub that has gone from 7" in the European
rankings in 2011 to 4™ in 2020. The combined German hubs’ traded volumes were 6.4 times greater
than PSV’s in 2011 and only 2.3 times greater in 2020. That shows the relative difference in market
development between the two countries.

The Author commented in a previous paper’ that “although the PSV hub is not perfect and still has
further to go on the road to maturity, it could become the reference hub for southern Europe, giving
the pricing signals to attract LNG and possibly become, in time, a supply route for gas into northern
Europe”; that statement remains true in 2021.

Turning to the remaining second tier hub, the Austrian VTP, it is also clear that this hub has
progressed very well since 2011. It is the virtual hub that took over in Austria from the previous
physical CEGH trading point, established in January 2013 after politically driven reform” aimed at
improving that country’s gas market liquidity, a similar aim as that stated today for the new German
hub. Although less spectacular than at PSV, nonetheless the VTP has seen its total traded volumes
increase nearly six-fold from 2011 to 2020, but from a slightly lower base than the Italian hub. This
places the size of the VTP very nearly one third that of the combined German hubs.

Because of the very large and important Baumgarten physical import terminal, bringing pipeline gas
from eastern Europe into the Austrian grid for onward transportation to Italy, Germany and the Czech
Republic, the geographical importance of the VTP cannot be understated. However, now that TTF
has become the leading gas benchmark for Europe, and despite the improving trading results of VTP,
it remains difficult to judge how it can grow much more. The most positive prospect for VTP is to
consolidate its already growing position as a reference pricing hub for eastern European countries, in
particular, Slovakia, Hungary, Bulgaria and Romania.

That prospect though will depend on the developments in the eastern and southeastern European
gas markets, where there has been much talk of creating a regional hub for many years now.’*
Greece first mentioned its aspiration to become such a hub in the early 2010’s and so too have other
countries such as Romania and Bulgaria. More recently, Ukraine has come to the fore as being a
contender.

Ukraine is a member of the Energy Community” and has been keen to align itself with the EU’s
energy Directives. In so doing, it has implemented a number of reforms starting the process of
liberalisation in the energy markets and in gas these have already had a marked effect. It has started
to dismantle the incumbent’'s’® monopoly and unbundled the TSO and other parts of the business.
There is also a burgeoning exchange, the UEEX,”” which offers gas contracts; these are primarily pre-
payment trades conducted during several auction sessions per day and not what are referred to as
exchange trading in western Europe. The contracts offered are primarily spot/prompt with low
volumes traded, and some forward months with limited trading.

However, there is still much more to do.”® A proposed gas release programme has been debated for
some time now and remains to be agreed and brought in; the exchange needs to offer post-payment
trading and, ideally, cleared trading; further reforms of the physical upstream and downstream are
needed and more unbundling.

2 See Heather (March 2019), pp.27-29.

3 For more information, see Heather (2012), pp.14-16.

4 For more information, see Heather (2015), pp.50-55.

s The Energy Community is an international organisation which brings together the European Union and its neighbours to
create an integrated pan-European energy market.

6 Naftogaz.

7 Ukrainian Energy Exchange: https://www.ueex.com.ua/eng/

8 See Energy Commission Position Paper: “Gas market design in Ukraine”, November 2020: www.energy-
community.org/news/Energy-Community-News/2020/11/26.html
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Despite the apparent barriers, there is a strong willingness on the part of the Energy Community to
help Ukraine develop its energy markets, as well as concrete financial and advisory help from
international bodies such as the EBRD, the World Bank and USAid. Given Ukraine’s geographical
position and its good gas pipeline connections with Poland, Slovakia, Hungary, and Romania, with
their onward connections to Bulgaria, Greece, Austria, Czech Republic, and Germany, there is much
at stake with their gas market reform. The real possibility, if they get it right, would be to become in
time an east European regional gas hub.

7. TTF amongst the global pricing benchmarks for gas

The Author has been following the development of gas trading activity in the Asia-Pacific region for a
number of years and, since 2019, has developed a methodology to try to compare the churn rates” of
the main representative gas markets around the world.

The Dutch TTF is truly the leading pricing benchmark for North-West Europe and indeed many other
European countries also, as well as being used to price some LNG cargoes destined for Europe. It
has become an investment asset class® in its own right and there are signs that it is becoming a
global benchmark too. Not only have the TTF total traded volumes grown to such an extent that its
gross churn has very nearly doubled in 3 years, its churn calculated against the much greater physical
consumption figure of the countries surrounding the Netherlands, and whose shippers are known to
be using TTF for their risk management, has now grown to over 20 times.

This section looks at TTF in the global context, alongside the other European benchmark, NBP, and
against the US Henry Hub (HH), and the LNG pricing benchmark, JKM.8! As described in detail in last
year’s paper,8 Henry Hub is the pricing benchmark in North America,® with most of the other 32
Market Centers (or hubs) being priced by differential against it. HH is used to price physical gas
contracts in North America, and is also used to price some LNG cargoes destined for South America,
Asia and Europe. It is extensively used for risk management of physical gas portfolios and is an
investment asset class in its own right.

The British NBP was the north west European benchmark hub for over a decade but has since lost
that mantle to TTF; it remains the pricing benchmark for the British Isles and is also used to price
most LNG cargoes destined for the British lles.

Finally, and although not strictly a ‘hub’, the JKM has become the pricing benchmark for LNG cargoes
delivered into Asia, although it has also been used to price LNG cargoes to other parts of the world.

For the purposes of calculating the churn rates, the relevant denominators used are the gas
consumption in the United States, Canada and Mexico for HH; the gas consumption in France,
Germany, Austria, Czech Republic, and Benelux for TTF; the gas consumption in the United Kingdom
and the Republic of Ireland for NBP; and the LNG imports into Japan, Korea, Taiwan, and China for
JKM.

Table 6 shows the results of this global comparison and uses a similar colour coding® to the Author’s
European hubs analyses. It shows which benchmarks are illiquid, mature, liquid and very liquid. The
results clearly show that HH is the premier global gas benchmark with an impressive churn of 57 (up

® Note that these are calculated using consumption as the denominator and so for TTF and NBP the results are different to the
gross churn rates in Table 3. For JKM, the denominator is LNG imports.

8 part of the Futures asset class of investments.

81 Japan Korea Marker, a price marker published daily by S&P Global Platts.

82 See Heather (2020), pp.9-10.

83 |t is the most used benchmark in the US and Mexico, although less so in Canada where three liquid local hubs are also used;
see: https://lwww.cer-rec.gc.ca/en/data-analysis/energy-commodities/commodity-prices-trade-updates/

84 Dark Green/Very Liquid:=/>40; Mid Green/Liquid:15<40; Light Green/Mature:10<15; Amber/Poor: 5<10; Red/llliquid:<5. The
calorific value conversion factors are those stated by the IEA for each country.
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from 45.5 times last year) when compared to US consumption alone. The rise can be attributed to a
large increase in HH trading,®® set against a small fall in physical consumption. There is no doubt that
this is a very mature and very liquid gas pricing benchmark and remains so even after Mexican
consumption is added (the churn falls slightly to 54 times) and after including Canadian consumption
(the churn is a little lower still at 47 times).

TTF, when compared to the consumption in the five countries of its main sphere of influence, has a
very respectable churn of 21.4 (up from 17.9 times last year). The rise can be attributed to a large
increase in TTF trading, set against a fall in physical consumption.8 There is no doubt that this is a
mature and liquid gas pricing benchmark.

Table 6: Global Gas Benchmarks Churn Ratios - 2020

Global Benchmark churn rates 2020
(HH, TTF, NBP: trading/consumption; JKM: trading/LNG imports)

Sources: JODI, S+P Global Platts, CME, LEBA, ICIS, ICE, ICE-Endex, PEGAS; P. Heather

NBP, when compared to the consumption across the United Kingdom and the Republic of Ireland,
has a churn of 11.8 times (down from 13.4 last year); this is due to both a large fall in total traded
volumes and quite a large fall in physical consumption in the UK and Ireland.®” It can still, however, be
considered a mature gas pricing benchmark.

S&P Global Platts refined their JKM price assessment to use a MOCB88 methodology in early 20188°
and it is effectively still in its infancy as a reference price marker. Nevertheless, it is being used

8 Total HH ICE+CME traded volumes, 2019: 430715TWh; 2020: 526747TWh; an increase of 22.3%.

8 Total TTF traded volumes rose 15.6% year/year; physical consumption in the stated countries fell by 3.7%.

8 Total NBP traded volumes fell by 19.4% year/year; physical consumption in the stated countries fell by 8.3%.

88 Market On Close.

89Since Q2-2018, the JKM price assessment has been according to MOC assessment methodology. For more information, see
‘How does Platts assess JKM™?’: https://www.spglobal.com/platts/en/our-methodology/price-assessments/Ing/jkm-japan-
korea-marker-gas-price-assessments
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increasingly to price LNG spot cargoes and some medium-term cargoes, for delivery in the Asia-
Pacific region; it has also been used to price cargoes for delivery further afield.

There are two exchanges offering JKM futures and options derivative contracts,® the ICE and CME.
Trading at these exchanges has grown exponentially over the past few years, albeit from a very low
base,®! reaching 832,501 lots in 2020, an increase of 50% over 2019 and equivalent to 160MT LNG.

Physical JKM cargoes are offered for sale, bid to purchase, and traded on the Platts APAC? tab of
the webICE trading platform. It is this, and especially the MOC ‘window’ from 4-4.30pm Singapore
time, that provides S&P Global Platts with the necessary data to be able to assess the JKM daily
marker price.

There is no doubt that this marker price is gaining support from the LNG industry, with producers,
aggregators and buyers using it more each year. In 2020, the number of bids placed during the MOC
window totaled 643, the number of offers 473, and 37 trades were concluded; this is equivalent to
approximately 2.42MT. These may not seem large numbers but they are genuine physical bids, offers
and deals that help set the price of many more physical cargoes that are then priced using the JKM
marker. Indeed, Platts have indicated®® to the Author that a recent snapshot of public domain LNG
cargo deals reveals that there were 23 cargoes with full or partial JKM indexation.

Asia has started to liberalise its gas markets but still has a long way to go; the increase in short term
and spot LNG trades® and the use of the JKM as a price formation process are helping the transition
to take place. The JKM, when compared to its main sphere of influence, has a churn of 0.79 (up from
0.54 times in 2019 and just 0.20 in 2018). This is an illiquid market but is clearly showing signs of
growth. The rise can be attributed to the very large increase in JKM trading, set against a small
increase in physical consumption.%®

8. Conclusion

Previous publications by this Author have followed and analysed the development of the European
traded gas hubs. Map 1 illustrates how the vision set out some 20 years ago of a fully liberalised
European traded gas market is now almost fulfilled, with just a few more changes needed to be made.
Portugal has no virtual trading hub, although there is a regulated ‘virtual point’, and there is no
balancing zone with daily balancing, as required under the European Network Code. Any balancing is
done against the Spanish PVB and, despite the MIBGAS exchange offering PT contracts, there have
been no such trades at all. This situation needs to be resolved by either developing PT trading or
realising the PT/ES merged lberian Gas Hub.% Croatia and Slovenia have liberalised their gas
markets but there is no standardised OTC trading, no exchange trading, and indeed no virtual gas
hub.%7

Other countries such as Greece do now have a virtual gas hub set up but one that does not yet trade,
nor is there an OTC traded market. Its neighbouring countries - Bulgaria, Romania and Hungary - are
finally making strides to develop gas trading, as explained in section 5 of this Paper. Ukraine,
although not a European Union Member State, has aligned its energy policies with EU policy and is in

9 JKM derivatives trading was launched in 2012.

%1 Total JKM ICE+CME traded volumes, 2015: 2791 lots/0.5MT; 2017: 50476 lots/10MT; 2019: 556565 lots/107MT.

92 APAC = Asia Pacific.

% Telephone interview and emails, 15" June 2021.

94 GIIGNL 2021 Annual Report, p.7: Spot and short-term trades 2019:119MT (<>34% total trades); 2020: 142.5MT (<>40% total
trades), an increase in volume of 19.8%.
https://giignl.org/sites/default/files/PUBLIC_AREA/giignl_2021_annual_report_apr27.pdf

% Total LNG imports into JKTC rose by 2.5% from 199MT in 2019 to 204MT in 2020.

9 A description of the proposed Mercado Ibérico del Gas (Mibgas) regional hub is given in Heather (March 2019), pp. 6-7.

97 For more information on the situation in Portugal, Croatia and Slovenia, see Heather (July 2019), pp.21-22.
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the process of liberalising and developing its gas market. More progress needs to be made but there
appears to be the political will necessary to bring the process to fruition.

Finally, the further vison of merged market areas is also starting to happen, albeit very slowly and in a
limited way. The Baltic States and Finland all have balancing points and Estonia and Latvia have
already merged their gas markets, with Finland enlarging that merged area in 2021. It is intended that
Lithuania will also join the merged area to create one large Baltic Market Area but there is currently no
definite date for them to do so. However, the Get Baltic exchange does offer contracts across the
whole region. Two other small merged Market Areas are the combined Belgian and Luxembourg gas
markets and the Danish and Swedish® gas markets.

Figure 1 clearly shows and confirms the continued gradual decline of the British NBP, especially since
2018. It has many different participants but the range of traded products is narrowing, nevertheless
NBP is still a mature and quite liquid gas hub. The Figure also shows the decline of the combined
Belgian hubs and, although the virtual ZTP hub has seen an increase in traded volumes; it was simply
not enough to counter the large drop at ZEE.

The results of the 5 Key Elements for 2020 show an overall increase in European traded volumes of
5.9%, but individually, five hubs showed an increase, five hubs a fall, and one hub remained about
unchanged. The largest rise in traded volumes was actually at the Belgian ZTP (+23.2%), but this was
from a very low base; then the Austrian VTP (+15.8%), closely followed by the Dutch TTF (15.6%);
the Spanish PVB (+9.5%) and the Czech VOB (+2.1%). The Italian PSV was about unchanged
(+0.3%) and the remaining hubs fell: the greatest drop was the Belgian ZEE (-38.6%), meaning that
combined, the two Belgian hubs fell by 17.6%. The British NBP fell by 19.4%, the NCG by 11%, the
French TRF by 8.2%, and GPL by 2%, meaning that combined, the two German hubs fell by 7.5%.

The churn rates shown in Table 3 include this year both the net and gross calculations; the Author
believes that to judge the growing liquidity and maturity of a hub, as it trades further down the curve
and attracts risk management volumes, the gross churn methodology is more accurate as it shows a
given hub’s ability to be a pricing benchmark beyond its own market area. Only two hubs are
classified as mature in this metric: the TTF remains at the top of the rankings and has in fact
increased both its ‘net’ and ‘gross’ churn scores; and the NBP is still a mature market but, as total
traded volumes have eased, so too have the churn rates. All of the remaining hubs have a gross
churn of 2 times or less and are therefore far from being classed as mature.

The summary of the 5 Key Elements and the accumulation of their respective scores are what
determine the overall rankings of the hubs: TTF and NBP are still the only two mature ‘tier one’ hubs,
scoring a maximum 15 and 13 respectively. There is then quite a big gap to the active ‘tier two’ hubs:
the PSV which has steadily progressed in the rankings, the VTP which has also edged higher, and
the two German hubs that have remained much the same over the past few years. The five poor ‘tier
three’ hubs make up the balance of hubs. The French TRF has stayed unchanged since its hub score
of 7 in 2015, whilst the PVB has slowly edged up; the two Belgian hubs and VOB are at the bottom of
the rankings.

It could be argued that the German hubs could or indeed should have already performed better over
the past decade. The reality is that they have not, despite Germany having the highest physical gas
demand in Europe, having a comprehensive gas pipeline and storage infrastructure, and having good
connections with all the surrounding countries. These attributes should have enabled the traded gas
markets to flourish, yet compared to neighbouring countries, they have not and the two German hubs
are essentially where they were five years ago. By contrast, the other two active hubs, PSV and VTP,
have continued to progressively improve on all counts.

% The south west area only (the Stockholm region is a totally separate gas grid).
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There have been delays in implementing the proposed German hubs merger, the last stage of the
German hubs rationalisation from the original 19 zones to a final single hub. The aim stated in the
legal amendment to the Gas Network Access Ordinance for merging the existing two hubs into one is
to increase market liquidity; and the vision expressed by the TSOs in their joint press statement is that
the new hub is to become one of the most attractive and liquid gas trading hubs in Europe, an
international hub linking other European gas markets.

Unfortunately, both intentions are very unlikely to materialise. The French PEGs have over the years
merged balancing zones from 5 to 2 and there is today one trading region but these changes have
had little or no positive effect on the market’s overall liquidity.

The new THE hub’s biggest rival, the TTF, and the one to ‘catch up’ if the statements were indeed to
come true, was already over 5 times ‘larger’ by traded volumes than NCG and GPL combined in
2011, and that had risen to just over 14 times larger by 2020! The results of the churn rates for both
NCG and GPL are poor.

Given all the statistical trading data, the current position of the NCG and GPL hubs does not augur
well for the new merged Trading Hub Europe, which is expected to start trading from October 2021.
There is no reason to believe at this stage that the new German THE hub could ever challenge TTF to
become the European benchmark hub.

At a global level, Henry Hub is the most liquid benchmark gas hub. TTF and NBP are important
benchmarks in their own market areas and are also benchmark hubs for their regions and for the
pricing of LNG cargoes. JKM is not a hub, and the characteristics of LNG trading are very different to
those of pipeline gas; nonetheless, it is increasingly being used to price physical cargoes and the
derivatives trading has grown exponentially since 2015. JKM is the leading LNG price marker in Asia.

The final conclusion of this paper is that the political will in Ukraine could see it become a SEE
regional hub in the future; that the TTF is most likely to remain the European gas price benchmark as
well as a global benchmark; and that the new German Trading Hub Europe is very unlikely to reflect
its name.
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10. Appendix

Chronology of the European traded gas hubs

NBP:
National Balancing Point; GB; 1996

ZEE and ZTP:

Zeebrugge; BE; 2000
Zeebrugge Trading Point; BE; 2012

PSV:

Punto di Scambio Virtuale; IT; 2003
TTF:

Title Transfer Facility; NL; 2003
AOC/PVB:

Almacenamiento Operativo Comercial; ES; 2004
Punto Virtual de Balance; ES; 2015

GTF and ETF:
Gas Transfer Facility; DK; 2004
Exchange Transfer Facility; DK; 2008

PEGs/TRS/TRF:

Points d’Echange de Gaz (Nord, Ouest, Est, Sud, TIGF); FR ; 2004
PEG Nord (merger of PEG Nord, PEG Ouest, PEG Est); FR; 2009

Trading Region South (merger of PEG Sud, PEG TIGF); FR; 2015

Trading Region France (merger of PEG Nord, TRS); FR; 2018

CEGH/VTP:
Central European Gas Hub; AT; 2005
Virtual Trading Point; AT; 2013

GPL:

Gaspool; DE; 2009

NCG:

NetConnect Germany; DE; 2009

MGP:

Magyar Gazkiegyenlitési Ponton; HU; 2010
UDN:

Ulusal Dengeleme Noktasi; TR; 2011

VOB:

Virtualni Obchodni Bod; CZ; 2011

VPGS:

Virtual Point Gaz-System; PL; 2014

NIBP:

Northern Ireland Balancing Point; NI; 2015
SVOB:

Slovenskom Virtualnom Obchodnom Bode; SK; 2016
IBP:

Irish Balancing Point; IE; 2017

HTP:

Hellenic Trading Point; GR; 2018

PVT:

Punctul Virtual de Tranzactionare; RO; 2020
VTT:

Virtualna Tlirgovska Tochka; BG; 2020
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