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0 MOAENOC KAl n TPOPBANMATIKA
avalfAtnon TIn¢ Evpwmne vyila
EVEPYELAKN ACQPAAE L

% HMEPHZIA

OPINIONS — 25.03.22 17:42

Roudi Baroudi

Tt mpénel va yivel ylia va vmapyxel amneEaptnon amndé TO Pwolkd
a€Plo KAl va KlvoLvTal ta ayadd yla tnv €1pfijvn, OX1 yla TOV
NMOAENO
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01 emigpuAd&erc¢ tTng Evpwnng va PBdAetr oto oTOXAOCTPO
TN Ppwolkh evepyerakn Brounyovia yia va TluwpAcel tn Mboya yia
Tnv €10BoAfl tTng otnv Ovukpavia €xel amMOKAAVYE
0Tl o1 gvepyelakég mpopndereg tng nueipov degv eivar emapkeic,
ME T1C KAAVTEPEC AVOELC va amaltovv BadTEPN KATOVONON TOL TG
N €vpwnaikn kKatdotaon €ptoce oto onueio mov eivatl cAuepa.

H anAl €&qynon e€ivar 6ti1 n lepuavia kKalt MOAAEC AAAEG
eVPWNaikEC Ywpeg €xovv yivel vmepBoAilkd eEaptnuéveg amd TG
E100YWYEC PWOLKOU @UOolKOU agpiov. AAAA avtd €ival poOvo €v
HEPEL aANBela, KabBWwG moAAol dAAol mapdyovteg tovilovv Tnv
abvvapia tng Evpwnng, dAAotr to amodidouv oe atvyfi ovykvpia,
dAAO1 TO €punvevoLY w¢ amotvXia oto emimedo AQYNG oTPATNY LKWV
ATMOYACEWVY .

Npwtov, TMOAAEC KUBEPVAOELC amo@dciloav va KAgeioovv TOUG
MUPNV1IKOUG OTAOMOUGC KOl TOUC OTOOUOUC NAEKTIPOTAPAYWYNG ME
avepaka Ta TEAsvtaia Ypovia, YEYOvOG TOL AMANG aOENGE TNV
avaykn tn¢ Evpwnng kKal ocuvvenwg tnv €€dptnofi Tng amd TO PWolkd
aéplo. Avutd dev onuaivel 6t dev vmApyav emitakTikol Adyol yla
QUTEC T1C QMOQACELG, KOl N GUUMTWON ALTAG TNG METATLPNV KNG
nep16dov pe tnv kpion Pwoloac-Ovkpaviag eival TOLAAY1OGTOV €V
HEPEL KakA TOXN.

Qotéoo bev pmopel va au@iloBntndel to yeyovdg 6t1 n adpdvera A
N avikavdTNTA OE MEYAAEC TOPAYWYEC €XEl apnoel tnv Evpwnn pe
AlYEC MPAKTIKEG KAl BlOOLPEG EVAAAAKTIKEG AVOENG.

To mpayuatikd mpéBAnua, wotdco, dev ATav 01 MLPNVIKEC O1AKOTEC
Agittovpylog twv 161wy TWvV TOMIKWY pOVADWY Topaywyng, aAAQ
UAAAOV Hla amotuvXia EMAPKOVG TMPOETOLHACiAGC yla TG
OUVETELEG TIPOOOETOVTAGC AAAEC EVOAAAKTIKEC OTWG T1G OVOVEWCLUEC
MNYEC EVEPYELOG.

Entong otn leppavia, Kot €v pépel mapdAAnAa pe ti¢ Sradikacieg
armonvpnvikonoinong, ©6vVo véolr Ttepuatikol otadBuoi yia TNV
nopaAaBi vypomoinuévov @uoilkoL aegpiov (LNG) €xovv kaBuotepnoet
yla meEPlocoTEPO amd pla dekastia.



Avto onuaivel O0tl1 akoun Ku av n Evpuwnn pmopovoe va eEacpaAioet
apkeTd LNG yl1a va avT1KATOAOTACEL TO QUOLKO a&€plo TOL AauBdvet
and tn Pwoia, 6egv €xelr emapkh 1kavétTnta emavagplomoinong yla
va TO XPNO1MOTIOLACEL TANPWG.

Opuoiwg, o mpotelvouevoc aywyoc Nabucco -o omoioc Ba petégpepe
agplo amd to ACepumaitldv, tnv Aiyunto, T10 Ipdk 4 KOl TO
Tovpkueviotdv amd tnv Tovpkia otnv Avotpla- onueiwoe emniong
ETMOVELANUUEVEC KABLOTEPACGELG KAl TEALKA akvpwOnke to 2013,
EMIBAAAOVTAC TEPALTEPW TN oOnUacia TOVU PWOLKOU @ULO1KOU agpilov
KOl TWY PWOTKWY OyWwywv.

Napd To yeyovdc 6Tl n Evpwmn €Xace aUTEC KAl AAAEC €VKalpleg
va yi{vel mMio €VEALKTN KOl T10 AVOEKTIKA H1aQOPOTMO1WVTAC T1G
mNY€G, Ta pEoa KAl T1C 0b0UC epodiracpol TG, €XEl akKOpn Xpovo
va BeAtwdoel ovolacTika T 0fon TG, 161{wc pecompdOeEcUO KOl
HoKpompoBEoUQ .

Mia mOAAA vmooxdéuevn emiAoyn €ival pia draocvvdeon ¢@uoikov
agpiov mov Oa emekteivel pirdikKd TN XWPNT1KOTNTIA TOV
aywyoL peta&yd tng Iomaviag, pE vnmobaAdocilovg aywyoUC TPOG TNV
AAyepia kol 10 MapOKO KOl Ml OnUAVTIKA axpnoipomointn
tkavéTnTa enavaepilonoinong, kKat tng FaAAiag, amd O6mov ol €v
Adyw mpounBeleC Oa umopovoAV 6Tn oLvEXEla va diaveunbovv o€
aAAa onueia NG Evpwnng.

MOALT1KEG KOl AAAEC avnovyleg €xovv emiBpadivel kot avth TNV
npotToon, EMOMEVWC MMOPOUVUE pOvo va eAnilovpe 0Tl TO €mMelcddilo
t™n¢ Ouvkpaviag Oa Bonbrocetr va avavewdel n €otiaon otn Madbpitn
Kat to Mapilot.

Yndpyxovv kKol GAAa BAuata mov Oa upmopovoE va Kavel n Evpwnn,
MEPLKA amd aUTA OAPKETA amAd Kol oamaltovv Alydtepa amd TN
O1akpaTtiKh ovhpwvia Kol ovvepyooia mov pmopeil va mdpouvv TOGO
TMOAU XpOvo yila va em1TEVXO0UV KAl va gvepyomoinbovv.

To €va e€ival va e€vioxvoovue TNV 1KavétTnta TNG nneipov va
avtéxel T1¢ Orakomeég mnoapadboong avEdvovtag TNV 1KavéInTA
ano®fikevong, eite yla ocvpPatikd aéplo oe vmdyela omMAAAlA



aAatiov €1lte yla TNV vypomoinueEvn €kdoon o€ véEeg A dlevpuuéveg
anodike¢ LNG. Eva dAAo eival va kabvotepijoovv ot Fepupavoi, o1
BEAyol Kat dAAOl TO KAEIO1HO TWV MUPNVIKWY OTaOpwv mov emni ToOUL
nopévtog mpoypoupatidovtal yia TAPOTMA1oMG.

Eva tpito eivalr va emekteivouv o1 OAAavdoi Ta vuvmdpyovta
Atpavia AQPng LNG kot €va tEtapto Eekivnoe t1¢ teAevtaieg
NUEPEC, KaBWC ol lepuavol dpyxiloav va €pydaloviatl yla T1GC O1KECQ
TOLC eykataotdoelg mopoaAoPAc. Eva méunto eivat va epyoaoctel
dueca oto Koitaopa ¢@uvoikoU agpiov East Med Leviathan yia
ovvdbeon MEow aywyoL ME TNV Toupkia Kal pETA e TNV Evpwnn.

H katdotaon upmopel emiong va BeAtwwbel amd YWPeEC €KTOC
Evponng. 01 Hvwpéveg MNoArteieg, yia mnoapdderypa, €xovv
dimAaocidosl t1¢ €€aywyéc LNG otnv Evpwnn, kat to Katdp -To
ormolo tripnoe kdBe pia amd T1¢ deopevoelg ToOL Yyl mMopddoon moapd
TOV TOPAVOUO OATMOKAELOM6 OLOM1IO1 €TWV TOL TOL EeMERAAAV
oplopEvol amd touvg yeitovéG TOou- Ba mpémnel va €ivatl oe BEon va
QUVEACEL KAl T1C QMOOTOAEC TOL, KATU TOUL Oa QTMOKAO10TOVOE TNV
EUTLOTOOUVN OT1C QAyopEC €¢podilacuom.

Ektéc anmd to @QUOlKO aéplo moL HloxeteveTAl HPE aAywyoULC, N
Ionoavia AauBdvelr emniong nNAEKTPLKA €evépyela TOL TaAPAYETAl
and NAlaKa mapka otn Bopeila AgplKAR Kol Ta TEPLORPlLA Yyla
napéuola koivd Oiktva otnv evpwpecoyelakn meproxh eivat
TEPdoTIA.

TeAevtalo, aAAd oilyovpa €giocov onuavtikd, n Evpwnn pmopel va
gEvmnpetAoel KaAvTEpa TA O1K& TNG OLUPEpoOvVTA -UE OANn TN
onuoaota tng AEENG- eykpivovtag tn XPnUatodotikl TNG vmoothApién
0 MEAAOVTIKA Eépya mMeTpeAaiov Kal @QuUOolKoU agpiov yia TO
genopeva xpoévia Kol Aoppdavovtag oakdéun mio ocofapd TG
QAVAVEWCIUEC TNYEC €VEPYELQAC.

01 EVPWHECOYELAKEG XWPEC amd POVEG TOUG €XOUV APKETO UMEPAKTLO0
OVVap1KO a10A1KAG €VEPYELAG Y1X VA OVTLKATOOTAGOUY OAGKANEN
TNV maykéopla mupnvikhl PBropnyavia, Kal AAAEC TEYVOAOyleg
KaAoUv eniong, OnMw¢ nNA1QKA, KULHATLKA, TAALPPOLAKA KOl



vnobaAdoola yewbepula.

OAa avtd ylo va vndpxetl amneEdptnon amnd To PWOlKO AEPlo KAl va
Klvoovtal ta ayadd yia tnv €1pnvn, O0x1 yla tov mOAEUO.

The Russia-Ukraine war and
Europe’s flawed quest for
energy security

THE _
HiLg, Hev

BY ROUDI BAROUDI, OPINION CONTRIBUTOR — 03/25/22 02:30 PM EDT
THE VIEWS EXPRESSED BY CONTRIBUTORS ARE THEIR OWN AND NOT THE
VIEW OF THE HILL

Europe’s hesitance over targeting Russia’s energy industry to
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punish Moscow for its invasion of Ukraine has exposed the
precariousness of the continent’s energy supplies, with best
solutions demanding a deeper understanding as to how the
European situation got to where it 1is today.

The simple explanation is that Germany and several other
European countries have become over-reliant on imports of
Russian natural gas. But this is only partly true; numerous
other factors accentuate Europe’s vulnerability, and while
some amount to unfortunate timing, others stem from
significant failings at the strategic decision-making level.

For one thing, several governments have decided to close their
nuclear and coal power plants in recent years, which has only
increased Europe’s need for — and therefore dependence on —
Russian gas. This is not to say that there were no compelling
reasons for these decisions, and the coincidence of this post-
nuclear period with the Russia-Ukraine crisis is at least
partly bad luck, yet there is no denying the fact that the
idling of so much output capacity has left Europe with few
practical and viable alternatives. The real problem, though,
was not the nuclear shutdowns phasing out local generating
units themselves; rather, it was a failure to adequately
prepare for the consequences by adding enough new capacity,
especially renewables.

Also in Germany, and partly alongside the denuclearization
process, two new terminals for receiving seaborne shipments of
liquefied natural gas (LNG) have been delayed for more than a
decade. This means that even if Europe were able to secure
enough LNG to replace the piped gas it gets from Russia, it
lacks sufficient regasification capacity to make full use of
it.

Similarly, the proposed Nabucco pipeline — which would have
carried Azerbaijani, Egyptian, Iragi, and/or Turkmen gas from
Turkey to Austria — was also subjected to repeated delays and
eventual cancellation 1in 2013, further entrenching the



importance of Russian gas and Russian pipelines.

Despite having missed these and other opportunities to make
itself more flexible and more resilient by diversifying its
sources, means, and routes of supply, Europe still has time to
substantially improve its position, especially in the medium
and long terms.

One promising option is a gas interconnector which would
radically expand the pipeline capacity between Spain, with
both undersea pipelines to Algeria and Morocco and a
considerable unused regasification capacity, and France, from
where the supplies in question could then be distributed to
other points in Europe. Political and other concerns have
slowed this proposal as well, so we can only hope that the
crisis in Ukraine will help renew the focus in Madrid and
Paris.

There are other steps Europe could take as well, some of them
quite straightforward and requiring less of the cross-border
agreement and cooperation that can take so long to reach and
activate. One is to bolster the continent’s ability to
withstand delivery interruptions by increasing its storage
capacity, whether for conventional gas in underground salt
caverns or for the liquefied version in new or expanded LNG
depots. Another is for the Germans, Belgians, and others to
delay the closure of nuclear plants currently slated for
decommissioning. A third is for the Dutch to expand their
existing LNG receiving ports, and a fourth has got under way
in the last few days as the Germans have started work on their
own receiving facilities. A fifth is to work immediately on
the East Med Leviathan gas field to connect via pipeline to
Turkey and onward to Europe.

The situation can also be ameliorated from the outside. The
United States, for example, has doubled its LNG exports to
Europe, and Qatar — which met every single one of its delivery
commitments despite the illegal two-and-half-year blockade



imposed on it by some of its neighbors — should be able to
increase its shipments, too, something that would restore
confidence in supply markets. In addition to pipelined gas,
Spain also receives electricity generated by solar farms in
North Africa, and the scope for similar shared grids across
the Euro-Mediterranean region is enormous.

Last, but certainly not least, Europe can best serve its own
interests — 1in every sense of the word — by approving its
financial support on future oil and gas projects for the next
few years and getting even more serious about renewables. The
Euro-Med countries alone have enough offshore wind power
potential to replace the entire global nuclear industry, and
other technologies beckon as well — including solar, wave,
tidal, and undersea geothermal.

All this to become independent of Russian gas and to move for
peace, not war.

Roudi Baroudi is a senior fellow at the Transatlantic
Leadership Network and the author of “Maritime Disputes in the
Mediterranean: The Way Forward” a book distributed by the
Brookings Institution Press. With more than 40 years of
experience in fields including oil and gas, electricity,
infrastructure and public policy, he currently serves as CEO
of Energy and Environment Holding, an independent consultancy
based in Doha, Qatar.

The Euro
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A stack of 50, 20 and 10 euro notes 1is
arranged for a photograph inside a Travelex
store, operated by Travelex Holdings Ltd.,
in London, U.K., on Wednesday, March 6,
2013. The U.K. currency weakened against all
except one of its 16 major counterparts as
11 of the 39 economists surveyed by
Bloomberg News predict the central bank will
tomorrow increase 1ts asset-purchase target
to at least 400 billion pounds ($603
billion) from the current 375 billion
pounds. Photographer: Simon Dawson/Bloomberg



Hey, euro! For a while there, you looked like a goner. During
those debt crisis days in 2012 when Greece was imploding and
Spain’s banks were teetering and the Germans were asking why
they had to pick up the bill, there was a serious wobble.
Common European currency? Remind us, please, what Europeans
actually have in common. Now with Britain heading out of the
European Union and Greece in a perpetual pinch, there are
constant reminders of the euro’s shortcomings. Though the
rules governing the 19-nation shared currency have been
tightened since the crisis, there’s still a regular chorus
of business leaders and politicians who say that its demise is
just a matter of time. The latest challenge: populist
politicians capitalizing on discontent and targeting the
euro. Can the world’'s most ambitious financial
experiment survive?

The Situation

As the euro stumbled on, wealthier nations in the north were
often pitted against poorer ones in the south, amplifying the
differences among them. Anti-EU protest parties have gained
support from voters fed up with the failings of other member
countries and the loss of control to bureaucrats in Brussels.
Withdraw from the euro is a rallying cry for Italy’s Five Star
Movement and Marine Le Pen’s National Front in France,
which rattled investors before a presidential election in May
with promises to redenominate the country’s debt. Greece
has struggled to qualify for crucial loans
after surrendering to its third bailout in five years in 2015
to remain part of the euro. Months of bitter disagreement and
Germany'’s insistence on more austerity left a lingering sense
that Greece will have to leave the currency union eventually.
Europe’s slow recovery from a double-dip recession hasn’t
helped, with euro-zone unemployment forecast to remain above 9
percent for a ninth year in 2017. The euro dropped by the most
on record in June 2016 on the surprise decision by British
voters to leave the EU, even though the U.K. is not part of



the common currency.

Support for the Euro
Share of people who say the euro is good for their country ranges from 40% in
Cyprus to 81% in Ireland
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Note: 17,535 people surveyed by telephone, 17-18 Oct. 2016 .
Source: European Commission report 2018 BloombergQUIckTake

The Background

The precursor to the EU was set up in 1958, as the continent’s
leaders vowed to make another war between them all but
impossible. The euro came in 1999, when a group of 11
countries jettisoned marks, francs and lire and turned control
of interest rates over to a new central bank. The common
currency’s scale provided exchange-rate stability and
better access to world markets. It Un homme tabassé par les
gendarmes Comores Infosdid not, however, impose uniform

financial discipline; to avoid surrendering national



sovereignty, politicians largely sidestepped a wunified
approach to bank regulation and government spending. To the
extent that there were rules, they were flouted. The events
that brought the euro to its knees came during the global rout
in 2009, when Greece came clean and said its budget deficit
was twice as wide as forecast. Investors started dumping
assets of the most indebted nations and borrowing costs
soared. The shared euro made it impossible to devalue
individual currencies of weaker economies, limiting options
for recovery. Politicians lurched through bailouts for Greece,
Ireland, Portugal and Cyprus plus a rescue of banks in Spain.
The panic fueled fears of a breakup as fragile banks and
their holdings of government bonds exposed the common
currency’'s vulnerabilities. The firestorm abated in July 2012,
when European Central Bank President Mario Draghi pledged to
do “whatever it takes” to save the euro.

The Argument

Euro-area leaders say the common currency 1is now more
resilient in the face of shocks. They argue that even 1if
Greece were to fall out of the euro, the currency would
survive, though there’s a vigorous debate about how serious
the economic and political consequences would be. New systems
have been put in place to centralize bank supervision and
build firewalls between troubled debtors and taxpayers. The
measures still may not have gone far enough. Aspirations by
the euro’s founders for an “ever closer union” — including
more oversight of national budgets and the pooling of debt —
have not been realized. For some observers, the euro’s flaws
simply sow the seeds for another crisis.



Rethink Gas for the Future EU

The degree to which Europe increases 1its use of gas will
depend on the regulations put in place, on the efficiency of
the emissions trading system and on the ability to prove the
benefits brought by its use

This year Europe is facing a real winter, and many European
households keep themselves warm with natural gas. Gas
consumption in power generation is also growing and is a
strong backup for the increasing levels of intermittent
renewable energy. All told, more then a fifth of energy
consumption in the EU comes from the use of gas. According to
the Agency for the Cooperation of Energy Regulators (ACER) gas
demand in 2016 rose by 7 percent compared to 2015, reaching
4962 TWh (terawatt hours). Gas is a cost-effective part of
Europe’s energy mix, as the global market is well supplied and
prices remain competitive with other fuels. The International
Energy Agency (IEA) in its “Global Gas Security Review 2017”"
notes that natural gas is the cleanest and least carbon
intensive fossil fuel and that it is expected to play a key
role in the transition to a cleaner and more flexible energy
system. In its World Energy Outlook’s central scenario, the
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IEA anticipates that natural gas will be the only fossil fuel
that will maintain its share in the energy mix in the coming
decades. The EU is an integral part of an increasingly
globally interconnected gas market, but its own production,
while significant, in 2016 supplied only 27 percent of demand,
with a resultant huge reliance on both pipeline and LNG
importation.

An efficient and liberalized interconnection

A clear asset of the European gas industry 1is 1its
infrastructure network. Gas pipelines, distribution networks,
LNG import terminals and underground storage provides
necessary flexibility to the European energy system’s variable
seasonal demand. After 30 years of progressive liberalization
an interconnected gas market has emerged and continues to
develop in the EU. A good indicator of this is the fact that
75 percent of its gas is priced to within EUR1/MWh of the gas
trading hub in the Netherlands. Also significant gas flow
fluctuations are accommodated smoothly, and that results in
market participants being flexible in their response to
changing market fundamentals. Developments in the LNG market,
such as new supply routes like the Southern Corridor,
additional interconnections in the internal energy market and
new focused legislation have fundamentally improved the EU’s
supply security. The fact that Russia has increased its market
share to 34 percent doesn’t create worries, because this
increase is happening in the competitive environment created
by the third energy market legislation package. New gas
discoveries close to the EU’s borders in the eastern part of
Mediterranean and the final investment decisions made for the
production from these sites provide an additional guarantee
for a secure gas supply. Still the question is asked whether
gas is a transition or destination fuel? Some voices are
calling for an urgent phase-out of all fossil fuels, including
natural gas.

On the positive side, while methane can leak if not properly



handled from well to wheel, natural gas is the fossil fuel
that emits the least greenhouse gases—about half the (02
produced by burning coal if properly produced, transported and
used. Gas 1s also well placed to supply back-up to
intermittent renewable electricity because of its flexibility
and short start-up times. Because of these qualities gas is
sometimes referred to as a renewables best friend.

Nevertheless, on the negative side, natural gas is a fossil
fuel that emits substantial amounts of greenhouse gases—with
the risk that venting, flaring and leaking can more than
offset gas advantages. According to Climate Action Tracker,
full lifecycle emissions, including the fuel chain and also
the manufacturing of energy conversion technology, implies
emissions in the range of 410-650 g C02 eq/kwh for combined
cycle plants as the most effective combustion plants.

How to look at this contradiction? From one side, the use of
gas leads to good public acceptance, a vibrant internal market
and extensive infrastructure, all of which could provide for
Europe’s future energy system. From the other side gas leads
to greenhouse gas emissions that aren’t consistent with the
fight against climate change. Industry wants policymakers to
avoid picking winners in the fuel mix and instead focus on
setting frameworks for fuels to compete on the basis of the
three objectives: sustainability, affordability and security
of supply.

Renewables increasingly in focus

Today the EU is clearly focused on the promotion of renewable
energy. In 2015, renewable energy contributed 17 percent to
total final energy consumption. There are indications that the
stated objective of 20 percent of renewable energy in the EU’s
energy mix will be reached by 2020. The European Commission 1in
the “Clean energy for all Europeans” legislative package
proposes an objective of 27 percent of the renewable energy
share in total final energy consumption by 2030. The
International Renewable Energy Agency (IRENA) in February 2018



published a study “Renewable energy prospects for the European
Union.” It concludes that the EU could double the share of the
renewable energy in the energy mix from 17 percent in 2015 to
34 percent in 2030 with existing technologies if the right
enabling framework is established. The study emphasizes that
all EU countries have the cost-effective potential to use more
renewables and that to achieve this goal a yearly investment
of USD 73 billion would be required. But even using all this
renewable potential a majority of the energy supply in 2030
will be provided by fossil fuels. IRENA’s model shows that gas
will be the most used fossil fuel in 2030, but the presence of
coal will still be strong.

The EU, which accounts for about 10 percent of global GHG
emissions, 1is firmly committed to fighting climate change
under an ambitious reading and implementation of the Paris
Agreement. The target 1is to cut the EU’s emissions by 80-95
percent by 2050, and that change requires that the EU’s
electricity, transport and heating and cooling sectors be
carbon free by that time. Achieving such objectives while
reusing part of the existing infrastructures and changing
much, but not all, of the existing energy system suggests that
the strategy has to mobilize all existing assets in the most
efficient way possible.

Blue gold as the route to low carbon transition..

Gas offers substantial potential to replace higher carbon
emitting fuels to work in partnership with renewables to
satisfy energy demand and flexibility needs. Increased
electrification will drive some change in the role of gas in
the energy mix and increased coordination between power and
gas will be required to ensure the most efficient interaction
to deliver baseload and peak energy demand.

For a successful future of gas use it is important that carbon
pricing and trading are put on the right track. The revision
of the EU Emission Trading System (ETS) for the period after
2020 anticipates that sectors covered by the ETS have to



reduce their emissions by 43 percent compared to 2005. To this
end the overall number of emission allowances will decline at
an annual rate of 2.2 percent from 2021 onwards. This 1is a
considerable increase from the existing phase, where an annual
decline rate is 1.74 percent. We could expect a considerable
increase in carbon prices, accelerating departure of coal use
in the EU. Also, for gas as a fossil fuel carbon capture,
usage and storage will be important. Demonstrating that all of
this could be economically implemented and supported by an
appropriate regulatory framework and favorable public opinion
is crucial for the long-term future of natural gas use.

An interesting and promising avenue for the future of gas 1is
decarbonization by increased use of renewable (green) gas.
Renewable gas—biomethane and hydrogen notably-can be
transported in existing gas pipes, even if with some
adaptations. This would be at a fraction of the cost to carry
the same amount of energy in the form of electrons, a ratio as
much as one to ten in favor of gas. There is also clear
political support for renewable gas. A good example is the
recent announcement by France’s President Emmanuel Macron to
support green gas production with a fund of 100 million euros.
Macron has also promised to remove some administrative
bottlenecks related to this project. Actually France’s energy
transition law has a very ambitious target to provide 30 TWh
from renewable gas in final energy consumption by 2030. Some
experts believe that with appropriate support, the ambition
could be even greater.

The EU has some experience in producing and using biomethane
and hydrogen, but it is fair to say that there is a long way
to go before renewable gas becomes a significant part of the
energy mix, as volumes of biogas and biomethane have been very
modest. In 2015 EU member countries—most notably the
northwestern countries—produced biogas equivalent to less than
20 bcm of natural gas, thereby covering a mere 4 percent of
total EU demand for gas. Only in Germany, which accounts for



half of total EU production, can this be considered a
significant resource at this stage. For reasons of cost and
technical constraints, only a small part of the gas thereby
produced has been injected into the natural gas grid, most of
it being used to produce heat and power locally. To understand
how ambitious objectives could be in the years to come, one
must consider a variety of bottlenecks in the production,
transport, storage and application of renewable gas.

. And the near future is in biogas

To start with what already works, sufficient knowledge and
techniques are presently available to produce biogas from
landfills and sewage mostly wusing anaerobic digestion
technology. C02 needs to be removed from produced biogas and
other purification must be carried out to get biomethane that
meets the necessary standards to be injected into the natural
gas grid. Such upgrading is, of course, costlier if applied to
the relatively small volumes available from given farm or
landfill. The gasification of woody biomass could produce
higher volumes and help scale up installations, but so far
such technology is still used only in pilot projects.

A lot of expectations are put on producing renewable gas from
renewable electricity. The surplus of intermittent solar
and/or wind energy could be stored in the form of hydrogen by
running at least part of such surplus through electrolyzers.
Today, such a surplus translates into negative prices in the
wholesale power market. Doing so on a large scale is being
considered in connection with large North Sea offshore-wind
projects. Breakthroughs are still needed, however, in power-
to-gas technologies, as electrolyzers able to work
intermittently are presently costlier to build and operate.
The significant capital costs also need to be spread over
enough hours and days of operation to make the per gas-unit
cost acceptable.

Renewable gas could be transported by trucks, dedicated
pipelines and the EU-wide natural gas grid. It would be



especially convenient to use the existing grid for
transporting renewable gas. Hydrogen can be injected into the
natural gas grid, but it influences combustion behavior and
materials integrity, which sets limits. Also, a higher flow
rate is required to meet demand, because hydrogen’s volumetric
energy density is substantially lower than natural gas. As for
biomethane, its injection is less constrained than that of
hydrogen, provided that gas quality checks have been carried
out. Today each EU country has established its own
limitations, and regulations related to injections of hydrogen
can differ widely even between neighboring coun-tries.
Challenges also exist when one envisions the storage of
significant volumes of renewable gas, notably hydrogen.
Methanization can then appear as an attractive alternative, as
hydrogen can also be turned into methane when combined with
C02, and this does away with technical constraints regarding
transport and use. The challenge then arises as to which
sources of C02 would be acceptable and/or preferable to
produce biomethane.

Biomethane could substitute natural gas in almost every sector
and application. In industry, renewable gas could serve both
as an energy source and a feedstock. It could be used for
residential sector heating. By contrast, hydrogen today is
used mostly in industry. A hydrogen-driven economy will
therefore require a more pro-found transformation. In mobility
the potential use of renewable gas is substantial with the
exception of air transport. While some countries have
developed very significant fleets of gas-powered vehicles, in
many others use of renewable gas in transport is hampered by
the lack of refueling infrastructure. The interesting
breakthrough for the use of renewable gas could come with
decreasing costs for hydrogen fuel cells vehicles.

The decarbonization of the gas sector could develop step by
step. In this respect certificates, whether Guarantee of
Origin (GoOs) certificates for green gases or C02 certificates



used as offsets could play a role in facilitating acceptance
and lowering costs. Altogether, it is correct to say that
measures to promote renewable gas are relevant to all elements
of the gas value chain.

A key role in Europe’s energy economy

Gas—both natural and renewable-— clearly has a place 1in
Europe’s future energy economy. The part of it in the EU’s
energy mix will depend on political frameworks put in place,
from the efficiency of an improved emission trading system and
from the gas industry demonstrating the benefits of gas use in
decarbonized energy system. It is difficult to speculate about
the part of gas in the EU’s energy mix by 2050. We could try
to extrapolate the results of the aforementioned study by
IRENA: “Renewable energy prospects in the European Union.” At
the level of 27 percent in the EU’s energy mix by 2030, fossil
fuels will have a share of 62 percent. The part of natural gas
from this share is roughly 40 percent and that would mean 25
percent for natural gas in the energy mix. Renewable gas could
grow in the period to 2030 to 8-12 percent from the current 4
percent level of natural gas consumption. With the growth of
the renewable component of the energy mix, fossil fuels will
decline, but the part of natural gas in the fossil fuels 1is
increasing. All this could bring an increased share of gas in
the EU's energy mix.

Andris Piebalgs

Politician and diplomat, he is a councilor of the President of
Latvia and he was European Commissioner for Enerqgy (Barroso I)
and for Development (Barroso II). He was also a minister of
Finance and Public Education of Latvia, in addition Chairman
of the commission for the budget and finances of Parliament.
Finally, he was a Latvian ambassador at the EU.



Energy and Environmental
Economist, Roudi Baroudi
joins Power House Energy
Advisory Panel

PowerHouse Energy Group Plc (AIM: PHE), the company focused on
ultra high temperature gasification waste to energy systems,
and the creation of Distributed Modular Gasification© (“DMG”),
are delighted to announce the appointment of Roudi Baroudi to
its recently established Advisory Panel.

Roudi is a global energy expert with over 37 years experience
of international public and private companies across oil &
gas, petrochemicals, power, energy-sector reform, energy
security, carbon trading mechanisms and infrastructure. In
addition, he 1is currently a member of the United Nations
Economic Commission for Europe’s Group of Experts of Gas —
this is a body established to facilitate dialogue on promoting
safe, clean and sustainable

solutions for natural gas production.

With a wealth of international experience he has worked on
project and program development with the World Bank, the IMF,
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the European Commission USAID and the Arab Fund for Economic
and Social Development. Mr Baroudi is a regular lecturer on
global energy affairs and is also the author and co-author of
a number of

books, article studies and research reports on political,
economic and climate change as well as other energy associated
matters.

It should be noted that none of the Advisory Panelists are
Directors of the Company, and while management, and the Board,
will seek their counsel on particular matters pertaining to
their individual expertise, the governance and decision making
authority for the Company rests solely with the Board of
Directors.

Keith Allaun, Executive Chairman of PowerHouse, said: “I
believe it is a very strong validation of PowerHouse's
potential that we are able to attract someone of the calibre
of Roudi to assist the Company.

“The tremendous advantages afforded the Company by such an
experienced Advisory Panel cannot be overstated and we are
very pleased to welcome Roudi to the team. The members of this
panel, investing their time and commitment to our success,
will help the Company achieve its commercial goals in segments
of the market, and geographies, in which we are well suited to
operate.

“I am honoured that each of these industry luminaries has
agreed to serve our objective of ubiquitous DMG. With their
assistance, we believe PowerHouse and DMG have a very bright
future.”

Further information on Roudi Baroudi

Roudi Baroudi has more than 37 years of international public-
and

private-sector experience in the fields of o0il and gas,
petrochemicals, power, energy-sector reform, energy security,



environment, carbon-trading mechanisms, privatization and
infrastructure.

Mr. Baroudi’s transactional practice began when he joined an
energy firm in Pittsburgh, Pennsylvania, U.S.A., in 1978. His
practice relates principally to the energy, high technology,
renewable and green electricity, and life sciences sectors of
the economy, and involves contract and legal negotiations and
investment vehicles, business combinations, divestitures and
operations, as well as various forms of corporate and
government finance.

His international experience includes project and program
development with the World Bank, the IMF, the European
Commission, state-to-state protocols, USAID, the Arab Fund for
Economic and Social Development, and Italian Bilateral
Protocols, as well as multilateral agency financing in the
United States, the Middle East, Central Asia, Japan and
Europe, many of which have involved negotiations between and
among private and publicly owned concerns and national
governments or state enterprises.

Mr. Baroudi has helped to formulate energy and environment
policies in the Euro Mediterranean and North Africa region and
for the Middle East area. He participated in the preparations
of the Euro-Med Energy Free Trade Zone, and in the Euro-Med
Regional and Euro-Med Government negotiations. He also has had
a

role in energy and transportation policies, advising both the
European Commission and its Mediterranean partners between the
Barcelona and Trieste Declarations of 1995-1996 and 2004. In
addition, Mr. Baroudi was a founding member of the Rome Euro-
Mediterranean Energy Platform (REMEP).

In particular, his work and research on integration have
focused on energy and transportation networks and related
projects, including natural gas and electricity rings
affecting both EU and non-EU member states bordering the



Mediterranean. His expertise is regularly sought by the United
Nations Economic

Commission for Europe (UNECE), which 1invites him to
participate in the expert working party on topics such as gas
savings, underground gas storage, and sustainable energy
development.

Mr. Baroudi has done extensive work in energy, security and
economic development, industrial programs which have help
bring about energy and economic advances related to private
sector power development, electricity market unbundling, gas
market reform, political reform and deregulation. He also has
done extensive work on international oil and gas ventures,
including

petroleum development and exploration, as well as government
legislation.

Mr. Baroudi has held a variety of influential positions. In
1999, he was elected secretary general of the World Energy
Council — Lebanon Member Committee, a position he held until
January 2013. He is also a member of the Association Francgaise
des Techniciens et Professionnels du Pétrole (French
Association of Petroleum Professionals and Technical Experts).
Mr. Baroudi is a

former senior adviser to the Arab Electricity Regulatory Forum
(AREF), a member of the Energy Institute, (UK), and a member
of the International Association for Energy Economics (IAEE)
in the U.S.A. Mr. Baroudi also serves on several boards of
directors of different companies and international joint
ventures.

Mr. Baroudi is the author or co-author of numerous books,
articles studies, and research reports on political, economic,
climate change and other matters associated with energy. His
insights on these and related issues are frequently sought by
local and international companies, governments, media and
television outlets. He is also a regular lecturer on global
energy and transportation affairs.



In addition to the foregoing, Mr. Baroudi is currently a
member of the United Nations Economic Commission for Europe’s
Group of Experts of Gas, a body established to facilitate
multi-stakeholder dialogue on promoting safe, clean, and
sustainable solutions for the production, distribution and
consumption of natural gas in the world’s single-largest
energy market.

For more information, contact:

PowerHouse Energy Group plc Tel: +44 (0) 203 368
Keith Allaun, Executive Chairman 6399

WH Ireland Limited (Nominated Adviser) Tel: +44 (0) 207 220
James Joyce / James Bavister 1666

Turner Pope Investments Ltd (Joint Broker) Tel: +44 (0) 203
621
Ben Turner / James Pope 4120

Smaller Company Capital Limited (Joint Broker) Tel: +44 (0)
203 651
Jeremy Woodgate 2910

IFC Advisory (Financial PR & IR) Tel: +44 (0) 203 053
Tim Metcalfe / Graham Herring / Miles Nolan 8671

About PowerHouse Energy

PowerHouse is the holding company of the G3-UHt Ultra High
Temperature Gasification Waste-to-Energy system, and the
creator of Distributed Modular Gasification© (“DMG")

The Company is focused on technologies to enable energy
recovery from municipal waste streams that would otherwise be
directed to landfills and incinerators; or from renewable and
alternative fuels such as biomass, tyres, and plastics to
create syngas for power generation, high-quality hydrogen, or
potentially reformed into liquid fuels for transportation. DMG
allows for easy, economical, deployment and scaling of an



environmentally sound solution to the
growing challenges of waste elimination, electricity demand,
and distributed hydrogen production.

PowerHouse is quoted on the London Stock Exchange’s AIM
Market. The Company 1is incorporated in the United Kingdom.

For more information see www.powerhouseenenergy.net



