B [JIOBAJIbHAA SHEPTETKA

MNeTp Mp3bI6bino, GeoModes

Piotr Przybylo, GeoModes

OT 60s1bLION HEDTU K OONBLLION SHEPreTUKE

[eonoNnTN4YecKme, CoLMONOrMYecKmne 1 SKOHOMNYECKME PakTopsbl,
chopmMumpytoLLme ByayLlee SHePreTUYecKoro ceKkTopa

The Big Oil to Big Energy Transition

Geopolitical, sociological, and economic factors that shape the

future of the energy sector

Mpepucnosue

Tekylme NporHo3bl rnodanbHOro aHepronoTpedneHns
nokasblBatoT, 4T0, HecMoTpPs Ha 50%-bI POCT
1CNONb30BaHNS BO3OOHOBISAEMbIX MCTOYHNKOB
aHeprun B nepuofd mexay 2020 r. n 2025 r., oHn
HE CMOIYT MOSTHOCTLIO 3aMEHUTb MCKOMaemble
BWObl TONMBA, NO KpaHen Mepe, npu

Hawlen xunsHu. OgHako, ecnv B3sTb B pacyeT
HeOaBHWE reonoINTUYECKNE, SKOHOMUYECKME U
coumonormyeckme hakTopbl, AaHHbIM MPOrHO3
He onpaBdpiBaeT ceds. Mup BXoauT B Nepuroa
TpaHcdopMaLmn aHePreTuKu.

B cerogHawHen 6ecnpeueneHTHOM cutyauum, To, 4To
paHee OLEHMBAIOCh KaK MOCTEMNEHHbIN, «He NpW HaLLEN
XKN3HW», nepexof Ha 100%-Hoe K UCNob30oBaHne
BO30OHOBSEMbIX UCTOYHNKOB SHeprum byaeT
MPOUCXOONTb B YCKOPEHHOM TEMIE, U MOXKET YXKe
CNYy4NTBCS B 0DO3PUMOM BYayLLIEM MPW HaLLERN C

BaMU XKN3HU.
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Preface

Current global energy consumption forecasts indicate
that although renewables are set to expand by 50%
between 2020 and 2025, they will not fully replace fossil
fuels in our lifetimes. However, if recent geopolitical,
economic, and sociological factors are taken into
account, this prediction becomes obsolete. The world is
about to enter a period of rapid energy transformation.

In today’s unprecedented setting, what previously was
estimated as a gradual «not-in-our-life-time» transition
to 100% renewable energy usage is expected to occur
at an accelerated rate and could now happen during
our imaginable lifetime.

Less obvious but highly impactful factors that are
currently transforming the world energy mix are the
China — USA war of domination, the consequential
decoupling of supply chains caused by the end of
the globalization era and the COVID-19 pandemic.
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MeHee o4eBMAHBIMU, HO BECbMa YOeaMTENbHbIMM
hakTopamm, B HaCTosILLIEE BPEMST MEHSIOLLIMMM
naHawadT MUPOBOW 3HEPTETUKN, SBASIOTCSA
conepHuyecTBo Kntaa n CLUA, 1, kak crneacTsue,
paspylleHne TIOMMCTUHECKNX CBA3EN, BbISBBAHHOE
3MOX0ON KoHUa rinobdannaauum, 1 naHaemMmst
COVID-19. 3T1 hakTopbl BbI3BaIN HEOTIOXKHYIO
HeobxoaMMOCTb B YCKOPEHUN NpoLiecca
LUMdpoBM3aLMK OTpacnu, permoHannsaumm
obecneydeHnss aHepropecypcamu, 1 o0BLLNPHYIO
TpaHchopMaLmo oTpacaeBon paboyen Cunbi.

OTU N3MEHEHMS BbI3OBYT Aa/IbHENLLEE CHUXKEHME
cnpoca Ha UCTOYHMKMN UCKOMaeMblIX 3HEPrOPECYPCOB
B OMpeeNneHHbIX YacTax CBeTa, U MOATONKHYT
TEMMbl 4OObIYM K MOCTENEHHOMY CHVDKEHUIO.
MpAMbIMM MNOCNEACTBUSMN TakX 0OCTOSATENBCTB
0151 NPaBUTENbCTB pasfinYHbIX CTpaH ByaeT yrposa
6e30MacHOCTU CYLLECTBYIOLLMM IOTMCTUYECKUM
CBSA3SIM B 3HEPreTunKe Mo BCEMY MUPY, U HapyLUEHne
9HEPreTUYECKMX MOTOKOB. HTOObI 4OCTUYb TaKOW
6e3onacHoOCTH, PernoHbl, 6edHbIE HA PeCypChbl
NCKOMaeMbIX SHEPrOHOCUTENEN, 0BpaTATCS K
NCTOYHMKAM SHEPrnK, KOTOPbIE B TON UMK UHOM
dhopMe NPUCYTCTBYIOT B UX reorpaduyeckmx
npeaenax, T.e. K BO30OHOBASEMbIM NCTOYHMKAM
aHeprum.

[anee npencTaBneH KpaTknin aHanns

rnobanbHbIX reonoMTNYECKMX, S9KOHOMUYECKNX,

N COLUMONMOTNYECKIMX (DaKTOPOB, NMEIOLLINX
HEerNMocpeaCcTBEHHOE BINSIHNE HA CEKTOP AHEPreTUKN.

1. KoHew, rno6annsauum u ero BJNSAHNE Ha
aHepreTnyeckyio 6e30NacHOCTb

Mwnp [O C1x NOp XXMBET NO NpaBuiaM rereMOoHUN
CLLUA B MUpe, OCHOBaHHbIX Ha MONTOXEHNSAX
BpeTToH-Byackoro cornatlenuns, 1 aMeprkaHCKom
BantoTe, roe BoeHHo-mopckon ot CLLUA
obecne4yrBaeT CBOOOAHYIO TOPrOB/IO MO BCEMY
MUPY, NMO3BOJISS SHEPrOTOBapamM MyTeLlecTBOBaTb

K NtoBbIM BOOOPA3MMbIM YrofIkamM Haulero ceeTa.
VICKAOUNTENBHBIM FEOCTPATEMNMYECKUM NUCMbITAHUEM
3TOM 3MOXKM ABASETCH BoCcxoxaeHue Kntas, kotopoe
OKa3bIBAET BAUSHME HA NOPAOOK MEXOYHAPOOHON
CBOOOAHOW TOProeau, rapaHTupyembin CLUA, uto
obecneurBasnio, Kak MUHIUMYM B nocnegHue 30 neT,
BecnpeueneHTHbIN MUP 1 JOCTaTOK. Kaknm Bbl HU
ObIN UCXO, 3TOr0 KOH(PNNKTA B OyyLLEM, F1aBHbIM
NTOrOM 3TOrO ABUTCS HeobpaTmMas asTOHOMU3aLUA
(BykBanbHO, pasdbeauHeHMe) OBYX KPYMHENLNX
MUWPOBbIX 3KOHOMVK 1 ocabnenme rnobanbHbIx
NOMUCTUYECKUMX CBA3EN. YXe cemdac (hopMUpyroTcs
OBE OTYeTNMBble CPEPLI BANAHUS 1 OTHOLLEHUI

B MUPOBOW 9KOHOMUKE, BbIXOOALME 3a NPELESb
TPAAVLMOHHOM NOUTUKK, U 3aTparmearoLme
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These factors have created an immediate need for
an accelerated process of industry digitalization,
regionalization of the energy supplies, and an
extensive transformation of the industry workforce.
These changes will create a further decrease in

the demand for fossil fuels energy sources in
certain parts of the world and push production
rates in gradual decline. Direct outcome of such
circumstances for governments across the world

is the threat to the security of global energy supply
chains and disruption of stable energy flow. In order
to obtain such security, fossil fuel poor regions of the
world will turn towards the energy source which is
available in one form or another in most geographic
locations — renewables.

Here, an overview of these new geopolitical, economic,
and sociological worldwide factors that have a direct
impact on the energy sector is presented.

1.End of Globalization and its Effect
on Energy Security

The world still operates under the Pax Americana rules,
based on the Bretton Woods agreement and US dollar
where the US Navy secures free trade across the entire
world allowing energy products to reach any imaginable
port around the globe. The preeminent geostrategic
test of this era is the impact that China’s ascendance
will have on the USA-led international free trade

order, which has provided unprecedented peace and
prosperity for the past 30 years. Whatever the result

of this conflict will be in the future, the main outcome
for this is an irreversible «decoupling» (read: break out)
of the world’s two largest economies and the global
supply chains. This is already creating two distinct
spheres of influence and relationships in the world
economy, which extends beyond traditional politics into
any type of commodity goods and services. This also
includes the oil and gas products and its global and the
political stability dependant value chains (figure 1).

Decoupling means ripping up global energy supply
chains, shutting down the energy transportation
corridors between these two economic powers,
freezing foreign investment initiatives, and burning
down the geopolitical bridges that were built over the
past three decades between the Western and Eastern
world. It means cost-push inflation and the slowing
down of innovation and technological exchange. It also
means sanctions, trade and price wars. As a result of
that, the global energy supply and strategic flows may
significantly diminish its volumes.

Re-creating global supply chains outside of Chinese
dependencies will require capital which could
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MAHAMCKUN  FAMMARA
KAHAN CANAL

Puc. 1: FnobanbHble Kopyaopb! TPAHCMOPTUPOBKN HEMTW, 1 OCHOBHbIE NepeBasioyHble MyHKTbI B MtoHe 2019 rofa Ha nnke HedTeobblum.

Muposas gobblba HedTw, B nioHe 2019 roga, gocturna yposHs 100 maH.6appenelt B CyTKN, BNepBble 3a BCHO MCTOPUIO J0ObIHM NepeLlarHys
6apbep B 100 M/H. bappenen HedTn, 0o6bITON 3a cyTk. Bonee 65 NPoLEHTOB 3Toro o6bemMa (65 MIH.6app./CyT) TPAHCMOPTMPOBASIOCH

no Mopto. Lindpbl, NpeacTaBneHHble MO NepeBaioyHbIM NyHKTaMm, nokasbieatoT 50 MH. Bappeneit HedT B CyTKM, 1 ocTaBLunecs 15
MWJIIMOHOB, KOTOPbIE TPaHCMOPTUPOBAIMCH BHE OCHOBHbBIX MOPCKNX MapLLPYTOB.

Opmy3ckuii Npoave 1 Manakka SBAstoTCH KPYMHENLUMMI CTRATEMMHYECKUMN MOPCKUMI TPAH3UTHBIMI TOYKaMK M1Pa 1 NOTEHLMa bHbIMM
NepeBasIoYHbIMU MyHKTaMK, y4UTbIBas O6bEM, KOTOPbIV MPOXOOUT Yeped HMX. B Mnpe ecTb eLue nsaTb 601ee 3Ha4YNTENbHbIX TPaH3UTHBIX
TOYEK, SBMSIOLLMXCS YPE3BbIHYANHO BEXKHBIMU 19 TPAHCMOPTUPOBKM O0SBLLMX 06BEMOB HETH, 1 Cpedmn HMX BbiaenstoTcs CysLKnin kaHan
n Bab-anb-Manaebckinii NponvB (PacnoNoXKeHHbIN Mexay AdpurkaHckm Porom n BavwkHm Boctokom), datckun n Typeukun (Bocdop)
npoavBbl, MNMaHamckmi kaHan 1 Mbic [Jobpon Hapexxapi.

Fig. 1: Global oil transportation corridors and the main chokepoints in June 2019 at the peak of ail production.

The world produced over 100 m bbls of oil per day in June 2019 reaching the first time in the history the barrier of 100 m bbls of oil produced per day.
Over 65 percent of this volume (65 m bbls per day) was transported by sea. The numbers presented for the main chokepoints represent 50 m bbls of
ail, with the remaining 15 m being transported outside of the main sea routes.

The straits of Hormuz and Malacca are the world’s most strategic maritime transit points and potential chokepoints, considering the volume of oil that
passes through. There are five more significant transit points in the world, which are crucial for high volumes of energy transportation including the
Suez Canal and Bab el-Mandeb (located between the Horn of Africa and the Middle East), the Danish and Turkish straits, the Panama Canal and the
Cape of Good Hope.

BCEBO3MOXKHbIE TOBAPbI U YCNYrn. 9TO TakXKe otherwise be spent on investments, development
KacaeTcs 1 NPOayKLUMN HEDTEra3oBOro CeKTopa U ero projects, and technological advancement. Further
MPOM3BOACTBEHHO-COLITOBbIX LIEMOYEK, 3aBUCUMbIX OT deterioration of the US-China relationship to the
NoOAUTMYECKOW cTabuneHoCTU (puc. ). extent that countries must decide to trade with a
partner they value most, is probable. If a country
ABTOHOMU3ALMS O3HAYAET paspbiBaHWE rnobasbHOM is to «choose» to side with the USA, the energy
3HEPreTMYeCcKom NOMMCTUKK, 3aKpbITUE KOPPUOOPOB companies of such country will be obliged to reduce
TPaHCNOPTUPOBKWN SHEPIrOHOCUTENEN MexXay OBYyMS their dependencies on China and China’s sphere of
KPYNHENLLVMK 3KOHOMUYECKUMU Oep>XaBami, influence (figure 2).
3aMopaXKmBaHme MHOCTPaHHbIX MHBECTULNIA, 1
CXKUraHne reonosIMTUYECKNX MOCTOB, MOCTPOEHHbIX As a conseqguence, energy supply chains are predicted
3a npoweglive Tpy OeCATUNETVS Mexxay cTpaHamMu to become more regional, even national, improving
3anapga n BocToka. OTo 03Ha4YaeT MHDAALUWIO, safety of supplies and reducing the geopolitical impact
CTUMYJIMPYEMYIO POCTOM U3OEPXKEK MPON3BOACTBA, U of trade in the process. The only suitable solution for
3aMefIeHne MHHOBALMOHHOIO U TEXHOJIOMMYECKOrO establishing such security and the energy flow stability
obMeHa. OTO TakKe 03Ha4YaeT CaHKLMW, TOProBble is to create one’s own independent energy source and
1 LEHOBbIE BOWMHbI. B pesynbtarte BCero sToro, to remove political dependencies in the supply chains’
rnobanbHOe CHabXXeHne SHeProHOCUTENSAMN systems.
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n cTpartern4eCkKmne noToKM MOryT 3Ha4ynTesIbHO
YMEHbLUNTLCA B obbemax.

PecTpykTypmsaumns rnobanbHbIX JOMMCTUYECKMX
LenoYeK B TEX HaCTaX MMpa, KOTOPble HaXoOATCS
BHE 30HbI BANAHNSA KnTad, noTpebyeT KanuTanbHbIX
BJTOXKEHWUI, KOTOPble, MHa4e, MOrin Obl ObiTb
noTpayeHbl Ha MHBECTULIMA, MPOEKTbI Pas3paboTKy
MECTOPOXAEHWIN, N TEXHNYECKNI nporpecc. Bnonxe
BEPOATHO OasibHeNLee yxyaleHne amepmkaHo-
KNTaNCKNX OTHOLLUEHW A0 TOM CTeneHu, korga
MHOIMMM CTpaHam NpuaeTcsa AenaTtb BblI6op, C KEM
OHMW FOTOBbI TOproeaTtb. Ecnu cTpaHa BbibpaeT
cTtopoHy CLUA, aHepretuyeckmne KoMmnaHmm

TaKOW CTPpaHbl BbIHY>KAEHbI OyaQyT CHU3UTb CBOK
3aBUCUMOCTb OT KuUTag 1 KuTanckom caepsl
BavsHug. (Puc.2).

Kak cnepcTteue aToro, npeanojiaraeTcs, 4to
NOTNCTUYECKME CBA3W CTaHyT 60/1ee pervoHaabHbIMU,
N OaXke HauMoHabHbIMKW, TEM CaMbIM MOBbLILLASA
6e30MacHOCTb IOMNCTUKU, U cMardas hakTop
reonosTUYecKOro BAUSIHUS B TOProBfe, B NpoLecce
9TOro. EAMHCTBEHHBLIM NPUEMIUMbBIM PELLEHNEM

ONa OOCTVXKeHWs nogobHon 6e30nacHoOCTU U
CTabubHOCTU QHEPrornoTOKOB ABNAETCH CO3haHne

COVID-19 vividly exposed the fact that each region or
country needs to take care of itself in terms of medical
supplies and lifesaving. The same will apply to energy
resources (figure 4). In terms of the COVID-19’s effect
on the sector, the pandemic has further accelerated
the process of breaking the links in the world’s energy
supply chains which now will be even more difficult to
re-establish post-virus.

Unlike fossil fuels, renewable energy sources are
available in one form or another in most geographic
locations. This is a significant factor in developing
greener energy sources with the faster transition to
renewable sources in fossil fuel poor regions of the
world. This abundance in renewable sources will
strengthen energy security and promote greater energy
independence for most states.

2.From Big Oil to Big Energy

Across the globe, 67 countries have already revealed
an ambition to net-zero emission targets of various
forms in line with the Paris Climate Agreement (signed
by 195 countries worldwide). This is being followed
by the major oil and gas companies (figure 3) and
other international businesse, now restructuring into
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Puc. 2: MNoTteHumansHble cdepbl BAnsHUA CLLA (rony6oin useT) n Kutas (kpacHbI LIBET), B CllydYae AasibHEeNLLEero paclumpeHnst KoHKTa.
OTMeYeHHble chepbl BAMSIHNS BblaeNeHbl UCXOAS 13 AaHHbIX 06 06bemax TOProB/v GUPXKEBLIMU TOBapamMK, CTaslbio, SHEPropecypcamm

1 TexHonoruammn. Kutanckas cdepa BnsHUS (KpacHbIn LIBET) BKIIIOYAET B CEOSA CTPaHbl, KPYNMHENLLIVIM TOProBbIM MaPTHEPOM KOTOPbIX
aBnseTcs Kutan. AMeprkaHckas 3oHa BVSHUS (rony6oi LIBET) 0603Ha4aeT CTpaHbl, KPYMHENLLVM TOProBbIM NMapTHEPOM KOTOPbIX SBSIETCS
CLLUA (3a nckntodeHmeM AnoHmm 1 ABCTpanmn, KOTOpbIE YKe AaBHO HaxoaaTes B cdepe BamsaHus CLLA).

MexxayHapoaHble SHEPreTNYECKME PhIHKN 3aBUCAT OT HaEXHbIX TDAHCMOPTHBIX MapLLPYTOB, MO3TOMY G/IOKMPOBKA, Aa2XKe BPEMEHHas,
06O U3 STUX TPAHSUTHBIX TOYEK, NMOKA3aHHbIX Ha PUCYHKaX 1 1 2, MO MPUYMNHE NMONIUTUYECKON HECTABMIbHOCTY, CMOCOBHA MPUBECTM K
CYLLIECTBEHHOMY PUCKY HE[IOMOCTABOK, YBE/INYMTL HEYCTOMYMBOCTD, M MOBNATL Ha ObLLIMe 3aTpaThl Ha NMPOV3BOACTBO SHEPMUN, 1 MUPOBbLIE
LieHbl Ha Hee. TOJSIbKO TPW M3 BOCbMI OCHOBHbIX MEPEBAIOYHBIX MyHKTa HAXOASTCSA BHE MOTEHLIMATIbHOM 30HbI BAMSHUA KiuTas.

Fig. 2: Potential spheres of influence of the USA (blue) and China (red) in case of the prolong conflict.
The marked spheres of the influence are based on the commodity, steel, energy and technology trade exchange volumes. The Chinese sphere of
influence (red) indicate the countries whose biggest trading partner is China. The American sphere of influence (blue) indicate the countries whose

biggest trading partner is the USA (with the exemption of Japan and Australia being traditionally in the American sphere of influence).

International energy markets depend on the reliable transport routes and blocking any of this transit points shown in the figure 1 and 2 due to
geopolitical instability, even temporarily, can lead to a substantial risk of undersupply, increase volatility and affect total energy costs and world energy
prices. Only three out of eight main chokepoints are located outside of the potential Chinese sphere of influence.

CBOUX HE3aBNCKUMbIX MCTOYHMKOB SHeprmm, n
YCTpaHeHne BJINAHNA NOJINTUKN Ha CNCTEMbI
NOrNCTUYECKUMX CBSASEN.

COVID-19 BbISiBUI 04EBUAHBIN hakT TOro, 4Yto
Ka>XKOOMYy PEMMOHY MM CTpaHe NpUXoanTcs
3aHMMaTbCs CBOMMW NpobieMaMm caMoCTOATENBHO,
B MaHe cHab>XeHust NekapCTBaMun 1 CraceHns
4eNIOBEYECKUX XUBHEN. TO )KE caMOe MOXXHO CKadaTb
1 06 aHepropecypcax (puc.4). B oTHOLWEHUM BANSHNS
COVID-19 Ha oTpacnb, naHaemmns eule 6onblue
YyCKOpWAa NPOLECC PaspyLUEHNS 3BEHBEB MPOBOWM
3HEPreTNYECKOM NOMMCTUKN, KOTOPbIE ByOeT HAMHOIO
CNOXKHEe BOCCTaHaB/MBaTb B MOC/IEBUPYCHbIN
nepwuog,.

B oT/im4ne ot nckonaemblx SHGDFOHOCVITeﬂeVI,
BO30OHOBSIEMbIE UCTOUYHNKM SHeprmn, B TOW Unn
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energy businesses and diversifying their portfolios. With
environmental impact being high on global agendas and
with the existing oil and gas prices, companies must
seek the opportunities elsewhere. Most of the oil majors
are investing heavily in renewables, such as wind and
solar, as they look to transition towards cleaner energy
sources, and lower CO, emissions from their existing
operations.

It is also a strategic decision and a matter of survival.
The reserves that can be developed at current oil and
gas prices are concentrated in the Middle East and
other unstable areas such as Venezuela and Libya.
Almost all of those supplies are controlled by state
companies and are therefore inaccessible to the
international companies. Dependence on such areas

is likely to grow but will be strategically unattractive to
importing customers due to lack of political stability. The
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NHOW hopMe, MPUCYTCTBYIOT MPAKTUYECKM B JTO60M
reorpacduyeckon nokauum. 310 — 3HAYUTENbHbIN
hakTop B paspaboTke NCTOYHNKOB Bonee

3€/1EHON 3HEPreTUKN, C YCKOPEHHbIM NEPEXOAOM K
BO30OHOBISIEMbIM UCTOYHVKAM 3HEPINN B PETMOHAX
MMpa, HEOOCTATOYHO BOoraThbiX Ha NCKOMaemoe
TONMBO. M306u1me BO30OOGHOBASEMbIX MCTOYHUKOB
YCUNUT 3Heprobe3onacHoOCTb, 1 ByaeT cCnocobCTBOBATb
MOBbILLEHNIO CAMOOBECNEYEHHOCTU 3HEPTETUKN BO
MHOIMX CTpaHax Mupa.

2. OT 60nbLIOV HEPTU K BOJSIBLLON SHEPreTUKE

67 cTpaH MMpa y>ke NposSBUIN PELLUMMOCTb AOOUTHCH
HYJIEBbIX MOKa3aTenn no BblOPOCY BPEeAHbIX

BELLECTB B aTMOCdepy, B pasnnyHbIx 1x opmax,

B COOTBETCTBUN C [MapypKCKUM COralleHnem

no KaMMaTy, NognMcaHHbIM NPeacTaBUTENS MU

195 cTpaH Mupa. SToMy CnenyroT 1 KpynHenmne
HedTerasoBble KOMMNaHUN (PUCYHOK 3), a Takxe
Opyrve npencraBuTen MexxayHapoaHOro

Bn3Heca, NPoOBOAALINE PECTPYKTYPU3ALIMIO CBOUX
KOMMaHU B HanpaBneHUn SHEPreTUHECKOro PhbIHKA,
anBepcunLmpyoLLmMe NOPTHEU CBOUX aKTUBOB.
[NMprHMMas BO BHUMaHUe (GakTopsbl, BAXSAOLLME Ha
OKPY>KaloLLYtO Cpeay, KOTOPbIE HE CXOAST C MOBECTKM
OHS, 1 Tekyle TPeHObl Ha PbIHKE LieH HedTn 1
rasa, KoMnaHum n3bICKMBAKOT O1s cebs Ntobdble
OOCTYMHblE BO3MOXXHOCTW. BOMBLUMHCTBO KPYMHbIX
HedTAHBIX KOMNaHWN 0BUBHO MHBECTUPYIOT B PbIHOK
BO30OHOBISIEMbIX UICTOYHUKOB 3HEPTUN, TaKUX KaK
BETPSIHAA U CONHEYHAs 3HEPIUd, U TEM CaMblM
CMOCOBCTBYIOT CHUXKeHMIO Bbibpocos CO, cBovMM
NPOWN3BOACTBEHHBIMU MOLLHOCTAMN.

OTO TakXKe CTpaTerMyeckn BaXKHO ANS BbPKMBAHMS.
Pe3epBbl, KOTOPblE MOXHO pa3pabaTtbiBaTb Npw
TEKyLUMX LieHax Ha HedTb 1 ras, cocpeaoTOYeHbI,

B OCHOBHOM, Ha bamxHem BocToke, 1 B Opyrmux
HecTabubHbIX PEroHax, Taknx Kak BeHecyana n
JIneumg. oYt BCe NOCTaBKU U3 3TUX CTPaH HaxXoASaTCA
nog KOHTPOJIEM FOCKOMMaHUIM, 1 MO3TOMY HEAOCTYMHbI
ONs MexxayHapoOHoro 6uaHeca. 3aBnUCUMOCTb OT
Takux PErMoHOB, CKOpee BCero, OyaeT Bo3pacTath,
OOHaKO 3TOT BapuaHT SBMSIETCS CTPATEMNMYECKM
HenpuBekaTesbHbIM A5 UMMNopTa, B CUJ1y OTCYTCTBUS
TamM NOJINTUYECKON CTabubHOCTU. EQMHCTBEHHbBIM
OCTalLLMMCS BapUaHTOM ABNSeTCs obpalleHne

K MHbIM BUOAM 3HEPIETUKN, KaKOBbIMU ABSIOTCSA
BO30OHOBSIEMbIE CTOYHUKI SHEPTUU.

[MockobKy rnybuHa 1 NPoaO/KUTEIbHOCT 3TOrO
HeTAHOIrO Kpn3nca HeoNpPeaeseHHbl, aBToOpP AaHHOM
paboTbl CMeeT caenaTb NPeanosIoKeHNe, YTo OTpac/b
nonseprHeTca MyHAaMeHTalbHbIM U3MEHEHUSIM
HaMHOro CKopee, YeMm npepnonaranoch paHee, cosuras
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only remained option is to turn towards other energy
sources like renewables.

While the depth and duration of this oil crisis are
uncertain, this research suggests that the industry

will undergo a fundamental change much quicker,
becoming overall energy generation focused rather
than traditional fossil fuels exploration and production
focused. This diversification in terms of energy sources
is a must for the industry to survive the current crisis.
On its present course and speed, the industry is

now entering an era defined by intense competition,
technology-led rapid supply response, flat to declining
demand, investor scepticism, and increasing public and
government pressure regarding impact on climate and
the environment.

3. Digital Revolution Pushes Talent Towards
Renewables

The oil and gas industry is experiencing its third price
collapse in 12 years. After the first two shocks, the
industry rebounded, and business as usual continued.
This time is different. The current context combines

a global energy supply shock with an unprecedented
demand drop and a global humanitarian threat.

In the face of the existing geopolitical, sociological

and economic climate, the oil & gas has become
significantly more risk-averse with companies working
on joint-ventures to prepare for another big downturn.
The aversion to risk is filtered into the organizational
culture, with companies looking at how they can run
leaner operations with the help of automation and
digitalization. These initiatives introduce efficiencies and
significantly reduce operating cost. In addition to cost
savings, digitalization can also increase productivity

by increasing uptime, optimizing reservoir depletion
strategies, and minimizing greenhouse emissions.
Digitalization, however, has an impact on high numbers
of talent being pushed out of the industry. Only over
the last decade approximately 500,000 oil and gas
professionals globally left the sector permanently

with 40-50% of the skilled workforce in the oil & gas
sector retiring in the next 6-10 years. How the industry
responded to COVID-19 by freezing recruitment and
most operators laying off thousands of workers is yet
another litmus paper of the industry talent attraction,
retention and adaptation.

Digitalization and automation present a huge growth
area of new jobs that existing oil & gas professionals
could not undertake without the assistance of re-
training. The new digital oilfield demands different
skillset and capabilities and a different type of
workforce. Training, however, requires sufficient budgets
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Fig. 3: Energy majors’ transition strategies.
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renewables will likely be growing in the
near-by future.

4. Shaping the Future
of Energy in EU

The USA may have achieved effective
self-sufficiency in terms of energy sources
by development of shale oil and gas
industry on their own territory. However,
Europe and Asia, which now imports
50% of all oil that is internationally traded,
remain reliant on external suppliers.
Countries such as China, which imports
11m bbls/day, Japan (3.7m bbls/day)

and India (5m bbls/day) as well as the
European Union (EU) (15m bbls/day) are
the most vulnerable.

The biggest risk in the case of EU,

the net importer of the energy, is the
breakdown of global supply chains,
serious delays along energy supply
chains, and the subsequent increased
costs of energy. Crude oil and natural
gas are some of the top commodities
traded globally and political conflict or
a pandemic are disrupting the energy
flows to EU. The threat to investment
and uncertainties regarding trade
relationships with the EU main partners
could be devastating to the Europe’s
economy.

In the case of Europe, the oil and gas
supply chain regionalization would mean
that fossil fuel energy sources would have
to be located in a safe and relatively short
distance locations. This would point out
to the mostly mature and depleted North
Sea reserves, and Russia’s gas fields.
However, Eastern and Southern European
countries are unlikely to resign from
opposing Russian energy dominance and
will continue to try and block initiatives
like Nord Stream 2 and South Stream (the
latter project already abandoned). With
relatively mature and declining North Sea
reserves, and production less profitable
than before, a push for an independent
and easily accessible new source of
energy like renewables will be apparent.

The obvious choice to minimize the risk

of the energy products’ undersupply is
energy security resulting from renewable
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aKLEHT C pasBenkn 1 gobblum MCKonaemMoro Tonamea
Ha ofLlee NPoON3BOACTBO aHeprn. dnsepcudnkaums
hOPM NCTOUYHMKOB SHEPTUM ABNSETCS MMMNepPaTMBOM
0151 BbDKUBAHWSA OTPAC/IN B COBPEMEHHbIN KPU3UC.
Cnepnyst 9TUM KypCOM, OTpacsib B HACTOSILLEE BPEMS
BXOOUT B 3MOXY, ONpenesaeMyto MHTEHCUBHOW
KOHKYPEHLMEeN, CKOPbIMU TEXHOTOMMYECKUMMN
NHHOBALMSMUW, OTBEYAOLNMN Ha BCEBO3MOXHbLIE
3anpochl KJIMEHTOB, BSAJIbIM UV NMagatoLlmM CrpoCoMm
Ha NPOAYKLMIO, MHBECTULIMOHHbBIM NMECCUMMU3MOM,

N yCcuaMBaloLMMcs aasneHnem obLiecTsa u
NOJINTUKOB, B CBA3WN C U3MEHEHWEeM KnumaTta, u
aKTyasIbHOCTbIO BOMPOCOB 3aLLUThl OKPYXKatoLLel
cpenbl.

3. UndopoBas pesosntoumsa ysoauT
cneuuanucToB B cchepy BO30OGHOBIISIEMON
SHEepPreTUKn

HedTeraszosas oTpacnb NepexxmBaeT CBOM TPeTUN, 3a
nocnegHue 12 net, koananc ueH. [locne nepsbIxX ABYX
NOTPSACEHNIN OTPaCb BEPHYa NO3ULIMA, N BN3HEC
NPOOO/KNA CBOK OObIYHYHO aKTMBHOCTb. Ha 3ToT

pas, BCe No-Apyromy. Tekyllas cutyaums 06beamHaeT
NOTPSACEHNS B MUPOBOW CUCTEME JIOTUCTUKN U
fecnpeLeneHTHOe NageHne cnpoca B cuy rnobasabHON
YrpO3bl YENOBEYECTBY.

Mepen MMLOM CYLLECTBYOLWIETO reONOIUTUYECKOrO,
COLMONIONMYECKOrO M 9KOHOMWYECKOrO KMmaTa,
HedTb 1 ra3 CTaHOBATCS BCe DONee PUCKOBAHHbIMU
aKTVBaMW OJ19 KOMMaHW BEHYYPHOIro Kanutana,
FOTOBSALMXCH K O4EPEQHOMY BONBbLLIOMY
akoHomMu4yeckoMy cnagy. CTpemneHne n3bexxaTtb
JNINLLIHUX PUCKOB OTPaXkaeTCs Ha OpraHn3aumnoHHON
KyJibType, KOrga KOMnaHumM CMOTPSAT Ha
BO3MO>XHOCTb 60/1e€ S3KOHOMHOIO Noaxona K
onepauusaMm, ¢ NPUMEHeEHNEM aBToMaTMU3aLnn 1
undpoBmsaLnn. Takme MHULMATUBbI MOBbILLAKOT

3 MEKTNBHOCTb N CYLLECTBEHHO COKpaLLLatT
NpPOn3BOACTBEHHbIE pacxodbl. B gononHeHue

K 9KOHOMWM 3aTparT, UMDPoBM3aLMs TakxKe
yBENUUMBAET NPOU3BOAUTENBHOCTb NOCPEACTBOM
yBeSIMYEHUS BpEMEHU paboTbl 060pYA0BaHMS,
onTMM3aumn cTpaTernn paspaboTku
MECTOPOXAEHUN, N COKPALLEHNS BbIOPOCOB B
aTMocdepy NapHMKOBbIX razos. Lindhposmnsauus,

C OpYron CTOPOHbI, OKa3blBAET BAUSHME HA
3HAYNTENBHOE KOTMYECTBO CMELMannCcTOoB,
«BbIMbIBAEMbIX» U3 OTpacan. TObKO 3a NocnegHee
necatnneTne HedTera3oBbI CEKTOP HaBcerga
NOKMHYNO okos1o 500 000 npodheccnoHanos, cpeamn
koTopbix 40-50% kBanudunumpoBaHHoM paboyen
CWIbl, KOTOPbLIM A0 NeHcuM ocTaBanock oT 6 ao 10
net. To, 4TO OTpac/ib OTpearnpoBasia Ha NaHaeMULo
COVID-19 samopaxxuBaHueM npouecca HanmMa
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energy sources developed within the EU itself. Solar
and wind energy are free goods that are essentially
available everywhere. The more power generated from
renewable sources in the EU, the less it has to rely

on importing energy from abroad, worry about the
inefficient supply chains or price volatility of fossil fuels.
This is fully aligned with the EU’s net zero-emission and
minimal environmental impact strategy that is planned
to be obtained by 2050. EU has had an appetite to
move towards being energy self-sufficient for quite

a while now and COVID-19 will only speed up this
process. Relatively lower energy consumption rates
caused by the pandemic are the perfect opportunity to
perform this shift.

In the EU in 2018, the dependency rate was equal

to 58%, which means that more than half of the EU’s
energy needs were met by net imports (figure 5). The
dependency rate on energy imports has increased since
2000 when it was just 56%. Energy supply chains are
critical for the European economy and the countries
cannot survive currently without external sources of
energy.

As the cost of renewables reduces, many European
countries will reach a tipping point in the coming five
years (2020 - 2025), where newbuild solar or wind
capacity will be cost-competitive with the fuel cost
of existing conventional plants. As a result, a further
acceleration of the ramp-up of renewables will occur.
Countries that are similarly heavily reliant on fossil
fuel imports will have to significantly improve their
trade balance and reduce the risks associated with
vulnerable energy supply lines and volatile fuel prices by
developing a greater share of energy domestically.

5.The East is also Green

China has also taken the lead in the clean energy race
to become the world’s largest producer, exporter, and
installer of solar panels, wind turbines, batteries, and
electric vehicles. In case of fossil fuel energy sources,
apart from national coal resources, the country

would heavily depend on external supplies. China’s
commitment to invest in renewables is due to its
large potential for further production and increase

in consumption. By 2030, one-fifth of the country’s
electricity consumption is forecast to come from
non-fossil fuel sources. According to the International
Energy Agency, 36% and 40% of the world’s growth
in solar and wind energy in the next five years will
come from China. Renewable energy deployment

is also a part of a larger China’s effort to develop a
cross-industrial approach to lower pollution levels
and the coal usage, mitigate climate change, and
improve energy efficiency.

www.rogtecmagazine.com
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Fig. 4: Permanent employees at the top 50 ail field service providers. Headcount in thousands of employees as reported “by year end” expected for 2020.
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Puc. 5: CamoobecnedeHHOCTb PErvoHoOB B rNo6aibHOM MacluTabe (B OTHOLLEHMN MCKOMaeMoro TOMMBa), M 3KCMOPTHBIN NOTEHLMaN C

TeraeHumaMM Ha 6vpkaniume 10 neT (Mpon3BoACTBEHHDIN MHOMKATOP — IP — 01s Bcex perroHoB Mupa Ha 1ioHb 2020 ..

Pl 0603Ha4aeT ypoBeHb PervioHasibHOM CamMoobecne|YeHHOCTY B MiaHe 3KCropTHOro noteHumana. Pl Boilwe 100% LeMOHCTPUPYET peasbHbIN
noTeHuman akenopTa, Hke 100%; - NokasbiBaeT NOTPEOHOCTL B MMMOPTE. [NPpOn3BOACTBEHHLI MOKa3aTelb NO HEMPTW NOYHEH AeNeHNEM
CyTO4YHOM [06bI4M B Thica4ax 6appenen Ha cnpoc, O1s rasa - MH. KyboMeTpoB Ha rogosoi cnpoc. CTpenku oboaHavaroT 10-neTHne
TeHaeHUmn. ObpaTnTe BHYMaHVE Ha YpesBblHaliHO HU3KIME nokasatenn ans EBponbl 1 A3MaTCKo-TUXOOKEAHCKOrO PernoHa.

Fig. 5: The global regions’ self-sufficiency (in terms of fossil fuels) land export potential with the 10-year future trend (Production Indicator — IP - for all
global regions in June 2020).

Pl indicates the level of a region’s self-sufficiency land export potential. Pl above 100% demonstrates the ability to export, below 100% shows the
need to import. The Production Indicator for oil is based on dividing daily production in thousands of barrels per demand, for gas — million cubic
meters per year by demand. Arrows indicate 10-year trends. Notice extremely low numbers for Europe and Asia Pacific regions.
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paboyein cuibl, N YTO MHOTME KOMMAHWK-0MNePaTopbI
YBOJIbHSIIOT ThICAYM paboymx, NpeacTaBnsaeT coboim
«JIAKMYCOBYIO DYyMaXKKy» MONOXEHNS e/ CO
cneynannctamMm, NxX npmnBiedeHnem, CoxpaHeHnem un
ajanTaumen.

Lintbposumsaumga n aTomMmaTnsaums STo orpoMHoOE
NoJsie HOBbIX NPOMECCUI, KOTOPbIE HbIHELLIHME
npodeccroHanbl HehTerasoBow OTpac/an Bpsaa, S
MO Bbl OCBOUTL BE3 MOMOLLM B NepeodbyyeHnn.
HoBoe LUMMpoBOE MECTOPOXOEHNE TPEDYET

Habopa HaBbIKOB M CMOCOBHOCTEN MHOMO poaa, U
pabouyto cuy gpyroro tuna. Oby4yeHne, OgHaKo,
TpebyeT AOCTaTOYHOro PMHAHCUPOBAHUS U

»KEeNaHUsi PYKOBOACTBA OCYLLECTBAATL MOA0DHYO
TpaHchopMaLuto, YTO B YCIOBUAX TEKYLLEN
3KOHOMWYECKOW CUTyaLMn, BCerga oTkaabiBaeTcsd
«Ha NoToM». HedTerasoBow oTpacsiv, 3a nocnegHee
necaTuneTne noka Tak U He yaanock NpuBaeyb
HOBbIX |IT-CneumanncToB, U OTCYTCTBUE KOMMETEHTHbIX
HaBbIKOB OyOET OCHOBHOM Yrp0O30W NMPEEMCTBEHHOCT B
ee pasBuUTUN.

[MoaToMy, gaxke ecnn HedpTerasoBbI CEKTOP, byaem
HadeATbCs, NepexxmnBeT N 3TOT Kpuauc, gepuumt IT-
cneumanucToB ByaeT caepXXnBaTb ero OpraHMYyecKni
POCT, 1 3aTPOHET €ro NPON3BOACTBEHHbIN
noTeHuman. 9To BbIHYyAUT paboyyto cuay
MUrpupoBaTh B 6onee ctabuabHble Npodeccum,
HanpuMep, B BO30OOHOBNSEMYIO 3HEPTeTUKY, rae
[0CTaTOYHO YHMBEPCalibHbIe HaBbIK/ ObIBLLMX
npodeccmnoHanoB HepTerasoBom oTpacnan éyayt
BMOJIHE BOCTPEOOBAHDI.

CnenyeT OTMETUTb, YTO EANHCTBEHHbIN MOACEKTOP,
KOTOPbIN HAPaCTUN YNCIEHHOCTb CBOEN paboyen
cunbl Ha 100 000 npodeccroHanoB 3a nocnenHee
necatuneTne (B MMPOBOM MacluTabe), aTo
BO306HOBISIEMas aHepreTuka. 3T TeHAeHUUN
COXpaHAaTCH B AaHHOM cdhepe 1 B Bavkanilem
Gyayuiem.

4. dopmupoBaHme 6ynyuiero aHepretukm EC

CLUA, BOBMOXHO, OOCTUMIN (haKTUHECKOWN
HE3aBUCHMMOCTU B OTHOLLIEHUN UCTOYHNKOB SHEPTUM
paspaboTKOM CNaHLEBOW HEDTU 1 ra3a Ha CBOEW
cobcTtBeHHoOM TeppuTopumn. OgHako, EBpona un Asug,
KOTOpbIE cenvac MMNopTUPYT 50 NPOLEHTOB BCEW
TOPryemMon Ha MeXXayHapOOHOM pPbIHKE HedTH,
OCTarTCH 3aBUCUMbIMU OT BHELLIHNX NPON3BOANTENEN.
Takne cTpaHbl, Kak Kutan, nmnopTupyrowmn 11 MaH
Bapp./cyT., AnonHus (3,7 MaH.6app./cyT.) n nousa (5
MH.6app/cyT.), Tak xe Kak 1 EBponenckunin Cotos (EC)
(15 MnH Bapp./cyT.) ocTaTCs Hanbonee ya3BUMbIMA B
3TOM OTHOLLIEHUM,
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By increasing the proportion of renewable sources in its
energy mix for electricity consumption, China can also
mitigate geopolitical tensions by making the country
less dependent on unstable regions for energy security.
The fossil fuel energy market relies on securing oil and
gas transportation routes to and from fossil fuel-rich
countries, which in turn requires extended military
protection. The protection of oil transit chokepoints
was one of the reasons why China constructed its

first overseas naval base in Djibouti. In contrast, the
availability of resources such as wind and sunlight for
renewable energy far outstrips that of fossil fuels and is
much more evenly spread across different countries.

With large investments in renewable energy
technologies strengthening the influence of some
countries, the energy transformation will create new
energy leaders (e.g. China). This creates implications
for the renewable energy materials supply. Ongoing and
increased exploitation of metals resources will inevitably
reduce the global proven reserves of these materials.
The rare earth and critical metals which are essential

to make solar PV and wind power have the potential

to become supply constrained as economically viable
concentrations of elements such as neodymium,
dysprosium, indium, selenium, tellurium, terbium, and
gallium are found in only a handful of countries (figure
7). This will shape the geopolitics of critical metals

and rare earths with new interdependencies and trade
patterns emerging.

As the USA ceased the production of these strategic
metals with most of the mines being shut down in the
late ‘90s, its shift towards the renewables will not be
that apparent. The USA will not easily resign from the
energy independence and from the use of the fossil
fuels even at the expense of higher carbon emissions
and the global climate. The shale oil and gas are the
main strategic energy sources the country possesses
at the moment. Since the USA is facing the biggest
opposition to its domination from China, the country’s
priorities here are to win this conflict at all cost.

6.Has the World just Experienced the Last Oil
Production Peak in History?

Just at the beginning of the last year (January 2019),
after more than a century of rapid growth, global
energy demand was predicting growth to slow and
then plateau around 2035. This prediction was primarily
driven by the timing of renewable energy sources
penetration into the energy mix that gradually has been
increasing in 21st century. Renewables were expected
to double their share in the overall energy mix from
2020 until 2050 (from 19% to 35%) and provide more
than half the demand for electricity by 2035 with a clear
break from the historical fossil fuel-based electricity
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MakcrmanbHbIn pyuck ans EC, yucToro nmnoprtepa
3HEProHoCcUTeNemn, 3To - Pa3pbIB JJOMMCTUHECKINX
cB43el B rnobasnbHOM MacluTabe, cepbesHble
3a0EepP>XXKM MO Leny NOCTaBOK 3SHEPTOHOCUTENEN,

1 NocnenoBaTeNbHoOe yBENYEHNE CTOUMOCTU
3HepropecypcoB. Cbipas HedTb 1 MPUPOHbLIN ra3
HaxoOsaTcs B ToMe OUPXKEBbIX TOBAPOB, TOPryEMbIX Ha
MVPOBOM PbIHKE, U MOAUTUYECKNA KOH(DANKT, b0
naHOeMus HapyluaeT 6ecrnepeborHoe CHabXeHne
EC sHepropecypcamu. Yrposa MHBECTULIMAM

N HeonpeneneHHOCTb B OTHOLLIEHNN TOProBbIX
OTHoOLeHN mexay EC 1 OCHOBHbIMY €ro TOProBbIMA
napTHepamMm MOXET ObITb paspyLUTeNbHbIM AN
3KOHOMUKM EBpOMbI.

B cnyyae EBponbl, pernoHanmsaums 10rMcTukm
NOCTaBOK HeTW 1 rada BygeT o3HavaTb, YTO
NCKOMaeMble UCTOYHVKM SHEPrOPECYPCOB AOKHbI
pacnonararecsa Ha 6e30MacHOM Y OTHOCUTESIBHO
KOPOTKOM paccTosiHUK. 3AeCb ByayT BblOENATHCS
Hambosiee OCBOEHHbIE 1 pa3paboTaHHble 3anachl
CeBepHOro Mops, 1 ra3oBble MECTOPOXAEHNS
Poccuun. OgHako, ManoBeposTHO, YTO BoCTo4HbIE
1 KOXkHble EBponenckmne cTpaHbl nepecTanyT
HaxoOuTbCS B ONMO3ULMN K SHEPreTUHECKOMY
npeBOCXoACTBY Poccum 1 NpoaosmKaT CBOW MOMbITKM
O6/10KMPOBaTh MHULIMATUBLI, Takne kak CeBepHbI
NOTOK-2 1 KOXKHbIN MOTOK (MOCAEAHUI MPOEKT YKe
3aMopoXkeH). C OTHOCUTENBHO pa3padoTaHHbIMMU

N nccakarwmmn 3anacamm B CeBepHOM MOpPE, U
0o6bl4eln, KOTopasa CerogHsa MeHee peHTabenbHa,

generation. An expected 79% increase in electricity
generation within the overall energy portfolio between
2020 and 2050, was expected to exhibit renewables —
including solar, wind, and hydropower — as being the
fastest-growing energy source.

This prediction, however, was based on pre-China-USA
hegemonic conflict climax, pre-COVID-19 pandemic,
and another oil price shock events which now are
anticipated to even further accelerate the process of
transforming the global energy mix and fast-track the
replacement of fossil fuels by renewables in some parts
of the world.

The fast uptake of renewables is a key driver as they
will substitute low-efficiency fossil-fuel-based generation
technologies and faster than ever digitalization. More
efficient technologies will also become available across
all sectors, driving down energy consumption in large
industrial countries (e.g. China). Additionally, based on
current investment levels, energy generation capacity,
and subventions levels (to both renewables and fossil
fuel sectors), renewables will also become cheaper than
oil and gas in most regions before 2025 which will only
speed up the process of replacement in the energy

mix. Current pre-pandemic scenarios excluded the
15-20% returns on fossil fuel investments which were
only possible due to a lack of significant competition.
However, with renewables competing for market share,
the existing fossil fuel margins will decrease significantly
and faster (figure 8 and 9).

Puc. 6: MImnopT cbipot HethT B EC, ¢ pasbrBkom No NCTOYHMKaM, B %..

C KOHLIOM rnobanmsaumn 1 padpyLUeHneM JIOrUCTUYECKIX CBSI3E MMPOBOIO PhiHKA TOProB/M SHEpropecypcamMmin, EBponeinckie cTtpaHsl
OyayT MbiTaTbca 06ecrnednTb ceba 6onee PervoHabHLIMM UCTOYHKAMU SHEpPTM, ¢ 6oiee 6e30MacHbIMU U 3HAUUTENBHO G0J1ee KOPOTKMMM

JIOMUCTUHECKMMM LIENOYKamm.
Fig. 6: EU imports of crude oil by source in %.

With the end of globalization and the broken global energy supply chains, European countries will try to secure more regional sources of energy with

safer and substantially shorter supply chains.

www.rogtecmagazine.com

ROGTEC |59



B [JIOBAJIbHAA SHEPTETKA

USA Fachhuin 43%
BarylGam e
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CLLA

Bepunnwit 90%
TFenuia 73%
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BRAZIL
P v

BPA3UNNA
HuoGuiA 90%

SOUTH AFRICA

RUSSIA POCCUA
Paladiom svs  Nannanni 46%

KUTAU
AHTUMOHWIA-87 %
Bapur 44%
BucmyT 82%.
®nyoput 64%
Fannuin 73%
epmanmii 67%
Wnawii 57%
Marneauii 87%
MpupogHsI rpacbuT 69%
®occhopuTHas pyna-44%
t ®occpop 58%

Crangwii 66%
Mertannuueckuii kpemHmit 61%
Donbchpam 84%
Banagwii 53%

¢ JNerkune penkosemernbHble anemeHTbl 95%
1‘_ 95%

IOXK. ADPUKA

Vpuawii 85%
MnatuHa 70%
Popuin 83%

PyTtenui 93%

Puc. 7: OCHOBHbIE MMPOBbIE MPOV3BOAUTESIN Ha PbIHKE PEAKUX 3EMESTbHOLLEIOUHBIX Y KPUTUYECKM BXKHBIX METAUTIOB, CYLLECTBEHHbIX MPU
NPOV3BOACTBE COMHEYHbIX BaTape 1 B BETPAHOWN SHEPreTVKe (N0 COCTOSHMIO Ha UioHb 2020 T.).

Fig. 7: The main world producers or rare earth elements and critical metals essential for solar PV and wind power (as per June 2020).

4YyeM BYepa, 6y,EI,eT odyeBnHbIM CTpeEMNEeHNEe K
HE3aBVICUMbIM 1 NIErKOAOCTYMHBLIM HOBbIM MCTOYHMKAM
SHEePrn, KaKoBbIMU ABNAKTCH BOZOGHOBISEMbIE
3Hepropecypcsl.

OueBnOHbIN BEIBOP MUHMMMU3ALMN PUCKOB
HeOOoMOCTaBOK 3HEPrOPECYPCOB eCTb MPOSIBIEHNE
3HepreTMyeckon 6e30nacHOCTM Ha OCHOBE
BO30OHOBIAEMOW 3HEPTETUKN, PA3BUTUE KOTOPOM
npogomKkaeTcs BHyTpy camoro EC. ConHevHas w
BETPSHAS SHEPrUsa ABMAOTCH CBOOOOHBIMW TOBapamu,
KOTOPblE MPaKTUYECKN AOCTYMHbI MOBCEMECTHO.

Yem Bonblue sHeprumn ByaeT BbipabaTtbiBaTbCa 13
BO30OHOBASIEMbIX NCTOYHMKOB B EC, TeM MeHee Cotos
OyLEeT BbIHY>KAEH 3aBMCETb OT MMMNOPTa SHEPrnn
13-3a pybexxa, 6eCrnoKoUTbCs 0 HeaMPEKTNBHOCTM
NOMUCTUYECKNX CBA3EN, NMMOO O BONATUIBHOCTHU

LIleH Ha 1ncKonaemMoe TOMMBO. OTO COrlacyeTcs

co cTpaTerven EC, HanpaBneHHOW Ha OOCTVKEHME
HYJ1EBbIX BbIBPOCOB B aTMOCHEPRY Y MUHUMATTBHOIO
BO30ENCTBUS HA OKPY>KatoLLLyO cpefy, KOTOpYo
niaHnpyeTca peanmsoatb K 2050 rogy. Y ctpan EC
y>KE AOBOJIbHO A0JIr0e BPEMS MPOSABNAETCS 3aMETHbIN
anneTuT K NPOABVPKEHWNIO B CTOPOHY SHEPTETUHECKOM
camoobecnedeHHocT 1 COVID-19 ToMbKO YyCKOPUT
aTOT npouecc. OTHOCUTENBHO 6OIEE HN3KNIN YPOBEHD
3HepronoTpebieHns, BbiI3BaHHbIAN NaHOEMUNEN,
SABNFETCS XOPOLUEN BOBMOXHOCTbIO OCYLLIECTBUTb 3TOT
nepexof.
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Although 2019 was the first year in history when global
demand reached 100 million barrels of oil per day,

with the new global conditions, oil demand growth is
projected to halt. Despite stable historic growth of more
than 1% per annum, the current new circumstances
(geopolitical, economical, and sociological that have not
been taken into account previously when forecasting)
lead to a conclusion that the world has already seen the
peak oil demand (in 2019) and will unlikely reach again
that level in the future. The oil demand is expected to
be only half of today’s levels by 2050. The only fossil
fuel to grow its share of global energy demand is gas
however, its demand will likely plateau right after 2030.
Given the increasing competitiveness of renewables
versus gas, halving gas prices will only enable marginal
incremental demand.

Five Key Takeaways:

¢ With the end of globalization and decoupling of

the global energy supply chains due to the USA -
China conflict, governments and businesses must
secure more regional sources of energy with safer
and substantially shorter supply chains. In the case of
the EU, the only available source of energy apart from
nuclear are renewables.

e With the climate change being the top priority on
global agendas the carbon emission reduction is
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B 2018 rogy B EC cTeneHb 3aBUCUMOCTU pPaBHS/ICA
58 npougeHTam, 1 3T0 03HaYaEeT, 4TO 601ee NONIOBMHbI
notpebHocTn EC B SHEPrM NOKPbLIBA/IOCh 3a CHET
nMnopTa (PrcyHok 5). CTeneHb 3aBUCMOCTA OT
MMMNopTa aHepropecypcos Boipoc ¢ 2000 roaa, rae
OH Bbl/1 Ha YPOBHE 56 NpoueHTOoB. Jlornctnyeckume
CB$31 NOCTaBOK SHEPrOPECYPCOB KPUTUYHBI /15
E€BPOMNENCKON 3KOHOMUKU, U 3TN CTPaHbl HE CMOTyT
BbDKUTb 663 BHELLHNX NCTOYHUKOB 3HEpPrin.

C nageHnemM CTOMMOCTU BO30OHOBIISIEMBIX
9HEPropecypcoB, MHOTVE EBPOMNENCKMNE CTPaHbI
OOCTUTHYT MOBOPOTHOrO MOMEHTA B bivpKanime nathb
net (2020-2025rT), Korga Bo3pOoCLUMi NoTeHuman
COJIHEYHOW 1 BETPSAHOW 3HEPTUM CTaHET NO CTOUMOCTU
KOHKYPEHTOCMOCOBHBIM OTHOCUTETIbHO CTOVUMOCTU
TOM/IMBa CYLLECTBYOLWMX 3aBOA0B OObIMHOMO TUMA.

B peaybTate Npomn3onaeT YyCKOpPeHne AabHENLIEro
pPas3BUTUA BO30OHOBISIEMON SHEPIETUKMU.

CTpaHbl, KOTOPbIE TakXKe CUJIbHO 3aBUCAT OT UMMopTa
MCKOMaeMoro Tonmea, 6yayT BbiHY>XXAEeHbI YyYLlinTb
6anaHc cBoel TOProBAv, N CHU3UTb PUCKN, CBA3aHHbIe
C YA3BUMbIMU JTOMMCTUYECKUMN LIENOYKAMM, a TaKXKe

C BONATWUSIbHBIMU LigHaMK, reHepupyst 60JIbLLYIO A0S0
SHEPruv BHYTPU CTpaHsbl.

5. BocTOK TOXKE 3eneHeeT

Kutan Takxe B3a1 Ha cebsd MMOEPCTBO B 3TOM FOHKE 3a
YUCTOW 3HEPIUNEN, C LUeNblo CTaTb KPYMHENLLNM B MUPE
NPOV3BOOUTENEM, SKCNOPTEPOM, U YCTAHOBLLMKOM
COJTHEYHbBIX NaHenemn, BeTPSAHbIX TYPOUH, BETPSAHbBIX
OBuraTenem, akkyMyssiTOpOB, U 3/1IEKTPOMOBUIEN.

Y710 KacaeTcd UCTOYHUKOB MICKOMNAEMOW SHepruu, He
cunTas HauMoHasbHblE YrOJibHblE PECYPChI, CTpaHa
OyOeT CUIbHO 3aBUCETb OT BHELUHWX MOCTABOK.
PelweHne Kntas nHeecTmpoBaTtb B BO30OHOBASEMbIE
NCTOYHUKU SHeprum o60CHOBAHO ero 60/1bLUInM
noTeHLMaIOM ganbHENLLEro NPON3BOACTBEHHOMO
pocTa 1 pocTtoM notpedbaerHns. K 2030 roay,

ngTas 4yacTb NOTPEDBIEHUS S1EKTPOIHEPT M B
CTpaHe, No NpPorHosam, ByaeT NpuxoanTbCs Ha
HeyrneBoaOPOAHbIE NCTOYHUKM Tonamea. CornacHo
OaHHbIM MexxaoyHapoOoHOro aHepPreTn4ecKoro
areHtctBa (MOA), 36% 1 40% mMupoBoro pocta

B NOTPebNeHNN COTHEYHOW 1 BETPAHOW 3HEPrnu

B crnenyrouime natb AeT npuayTca Ha Kntan.
PasBepTbiBaHE BO30OHOBASEMBIX MCTOYHUKOB
aHeprun onsa Kutas otyacTy Takke 0ByC/10BNEHO

N ero CTPEMJIEHMEM Pa3BMBaTb MEXOTPACIEBON
noaxo[ B 9KOHOMUKE, C LEesbl0 CHU3UTb YPOBEHb
3arpsi3HeHns BO3ayxa U NPUMEHEHNE B 9KOHOMUKE
yrAg, YMeHbWUTb NOCNeCTBUSA N3MEHEHUS KMaTa,
1N NOBbICUTb 3(PMEKTUBHOCTb UCMONb30BAHNA
SHEPrUM B LIENOM.

www.rogtecmagazine.com

looming. The world of fossil fuels being the only
main energy source soon will be over. This will
further reshape the traditional oil and gas industry
forcing businesses to significantly decrease their
carbon emissions, invest in more sustainable
projects, and pay more attention to the social
impact of their operations and overall reputation.

e Businesses and governments will use the current
pandemic to slow down and shift their operations
and portfolios towards renewable sources of
energy. This will remove their dependencies on
global supply chains and reduce their risk of
undersupply in case of geopolitical instability.

e Digitalization will further transform oil and gas
companies around the world pushing for highly
disruptive ML and Al initiatives. This will not likely
just push hundreds of thousands of oil and gas
employees out of the industry but will also require
a different set of skills among the workforce. As the
oil and gas industry has failed to attract new digital
talent, the lack of adequate skills will be the main
threat to the oil and gas business continuity.

e Although the oil and gas industry will definitely
not disappear from the global markets and there
will still be a substantial demand for it, it is highly
unlikely we will ever see a 100 million barrels of
crude per day production again, as in 2019. It is
highly unlikely production will exceed the values of
2019 in future years and a gradual decline in daily
production is being predicted onwards.
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YBenu4ymBas NponopLmo BO30OHOBNAEMbIX MCTOYHUKOB
SHEPrM B 0OLEM CTPYKTYPE SHEPronoTpedbneHns,
KuTtam TakxKe MOXET 0CNnadbuTb reonoUTUYECKYHO
HaNPS>XeHHOCTb, Aefiad CTpaHy MeHee 3aB1CUMON OT
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MocnepnHwid MK Bo6bIuM MCKoMaemoro Tonnnea Ha 15 neT paHblLue NpeAcKasaHHoro

Tha last fossil fusl peak 15 years sarfier than previously anticipated
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Ranswablii Bo306HOBNSEMbIE UCTOUHUKM
Foasil fuel  Vickonaemoe Tonnmeo

3amelLieH1e UCKOMaemoro Torsimea

ey BO30GHOBJIIEMbIMU UCTOYHUKAMMU , C YHETOM
indicated by the now tremds o TEHOEHLWIA, ONNCaHHBIX B CTaTbe

HoBbIiA Nk cnpoca Ha uckonaemoe TonmBeo, ¢
Y4ETOM TEHAEHLIMI, ONNCaHHbIX 3eCh

MuK NoTpe6IeHns MCKonaemoro Tonvea,
npegnonaraembii o naHgemun COVID-19
1 conepHuyecTea mexxay CLLA n Kutaem 3a
[OMWHNPOBaHME B MVpe

Puc. 8: CpaBHeHMe NPOorHo30B rnoGabHOro Crpoca Ha SHeprio B Neprom, rereMOHMCTCKOMO KoHMMKTa 1o Kutaa n CLLUA, a Takke 0o

COVID-19 1 nocne cobbiTuin, COOTBETCTBEHHO.

[uarpamma nokasbiBaeT CABUI NMika NOTPEBAEHNS MCKonaeMoro Tonamea Ha 15 neT. [NporHo3 OCHOBBLIBAETCS Ha UCCNE0BATENBCKIX
[OaHHbIX, Noy4YeHHbIX 0o naHaemumn COVID-19 n koHbamnkTa mexxay CLUA n Kutaem, 1 1x KOPPEKTUPOBKE, B COOTBETCTBUM C HOBbLIMM
rnobanbHbIMM TEHAEHLMSMM, ONMUCaHHBIMM 3AECh, & TakKe OCHOBaHHBIMUN Ha TEKYLLMX YPOBHSIX MHBECTUPOBAaHWS, MOTEHUVMae NPO3BOACTBA
SHEPINM, 1 YPOBHSX FOCYAaPCTBEHHOrO (hMHAHCMPOBaHWS (Kak B OTHOLLEHW CEKTOPa BO30OHOBNSIEMON SHEPIETUKM, TaK N UCKOMaeMbIX

WNCTOYHVKOB SHEPTUN).

Fig. 8: Comparison of global energy demand predictions of pre-China-USA hegemonic conflict, and pre-COVID-19 and post events, respectively.

The diagram shows fossil fuels peak’s shift by 15 years. The prediction is based on research data obtained from the pre-COVID-19 and pre-US-China
conflict and then adjusted for the new global trends described here as well as based on current investment levels, energy generation capacity, and

subventions levels (to both renewables and fossil fuel sectors).

HEeCTabWbHbIX PErMOHOB, U Bonee 3HepProbe3onacHoON.
OHEPreTNYEeCKU PbIHOK NCKOMaeMoro Tonvea
3aBUCUT OT Be30MaCHOCTY MapLIPYTOB
TPaHCMOPTUPOBKM HETUK 1 rasa U3 cTpaH, boratbix
3TUM TOMJIMBOM, YTO, B CBOIO o4epepb, TpedyeT
pacLUMpPEeHHOro BOEHHOIO NPUCYTCTBMA. 3awmta
TPaH3UTHbIX MepPeBaIOYHbIX MYHKTOB HETN ABUIACh
OOHOW N3 NPUYMH, NO KOTOPOW KnTai nocTpousn
CBOK NEepBYH0 BOEHHO-MOPCKYHO 6asy B [pkmbyTu.

B oTnyme oT 9TOro, HadmMe SHepropecypCcoB,
TakMX Kak BETPSHAsS SHEPrUS N COTHEYHbIV CBET, B
Ka4eCcTBe NCTOYHMKOB BO3OOHOBISEMOrO TOMIVBA,
HaMHOIro NMPeBOCXOANT U3BECTHbIE MPENUMYLLIECTBA
MCKOMaeMoro Tonavea 1, 6oaee Toro, NOCTENEHHO
pacnpOCTPaHSeTCs MO MUPY.

o Mepe Toro, Kak BoNbLUME MHBECTULINN B TEXHOOMMN
BO30OHOB/SIEMOW 3HEPTETUKN YCUMBAKOT BNNGHME
OTAENbHbIX CTPaH, SHepreTnyeckas TpaHcdopmaums
BbIBEAET HA CLEHY PbIHKA HOBbIX NNOEPOB (Takmnx

Kak, Kutan). 910 npuaacT OONONHUTENBHOE
3Ha4YeHne MaTepnasbHOMYy CHabOXEHUIO PbIHKa
BO30OHOBSIEMON 3HEPrETUKN. 1poaomKaroLLascs

1 pacTyllas aKcnyataums pecypcoB MeTanna
Hen3beXXHO NPUBEAET K COKPAaLLEHWIO padBedaHHbIX
OOKa3aHHbIX 3anacoB 3TUX Marepuanos. Peokne
LE/TOYHO3EMESTbHbIE U KPUTUYECKN BaXKHbIE METaJTb,
KOTOPbIE Ba)KHbl B MPOW3BOACTBE COJTHEYHbIX
6aTapen 1 BETPOBOW 3HEPreTNKe NOTEHUMAIBHO
MOIYT CTOSIKHYTbCS C MPOBIEMON OrpaHNYeEHs
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NOCTaBOK, MOCKOJIbKY SKOHOMUYECKM LieNecoobpasHblie
KOHLIEHTPALIMM 3TUX 3IEMEHTOB, TAKMX Kak HEOOVM,
ONCNPO3UK, UHOWA, CENeH, TeNNypun, Tepbuin, u
rannun HaxogaTcs B HEGOMbLLIOW FOPCTKE CTpaH
(Prc.7). 310 chopmurpyeT reonoUTUKy KPpUTUYECKUX 1
PEOKNX LLENTOYHO3EMESTbHBIX METASINIOB, C MOSBIEHNEM
HOBbIX B3aMHbIX CBA3EN 1 NapTHEPOB.

Mockonbky CLUA npekpaTtnin gobbidy aTmux
CTpaTern4eckmnx MeTassioB, NPy 3TOM 3aKpbIB
60/bLUYIO YaCTb PYAHMKOB B KOHLE 90bIX rOao0B,
nepexon CTpaHbl K BOSOOGHOBNSEMON SHEPreTUKe

He 6ygeT npocTbiM. g CLUA 6yaeT Henerko
0TKa3aTbCH OT SHEPreTUHECKON CaMO0BeCNEHEHHOCTN
1 NCNONBb30BaHUS CKOMNAeMOoro TOMMBa, JaxKe

npu coxpaHeHnn 6onee BbICOKNX BbIGPOCOB B
atMocepy, 1 rnobaneHom notenneHnn. CnaHuesas
HeOTb, 1 ra3, OCTaTCst OCHOBHbBIM CTPATEMMYECKNM
3HEPropecypcoMm, KOTOPbIM CTpaHa BNadeeT B
HacTosLee Bpems. [Nockonbky AoMuHuposaHuio CLUA
YFPOXKaET CUSbHENLLIEE MPOTUBOCTOSIHNE CO CTOPOHBI
KuTas, B mpuopuTeTax cTpaHbl OyOeT CTPEMIEHME K
nobene B 3TOM KOHMNKTE Mto60N LEHON.

6. 910 NnocnenHum 6ym HedpTenobbIUN
3a BClo uctoputo?

Ewie B Havane npownoro roga (aHeapb 2019 r.),

No UCTEeYeHN 6onee YemM CTONETHEro PocTa, ObINo
npenckasaHo 3amen/ieHe M1MPOBOro crnpoca Ha
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Puc. 9: MporHo3 no HoBOMY roGaibHOMY CMPOCY Ha SHEPrOHOCUTENM C Pa3BMBKON MO KAXKAOMY BUIY MCKOMAeMoro Tonmvea.

[aHHasa gmarpamma nokasbiBaeT CABUM Mika NOTPebIeHNs UCKonaeMblx BUAOB Tormvea Ha 15 net. MNporHo3 oCHOBbIBAETCS Ha
1CCNenoBaTeibCKMX AaHHbIX, MOayYeHHbIX A0 naHaeMun COVID-19, n koHdankTa mexxay CLLUA n Kutaem, a Takke 1x KOPPEKTUPOBKE
B COOTBETCTBUM C HOBbIMM FN06a/IbHBIMU TEHAEHLNAMM, ONUCaHHBIMM 30ECh, Y OCHOBaHHBIMM Ha TEKYLLMX YPOBHSIX MHBECTVPOBaHMS,
noTeHLpane NPON3BOACTBA SHEPIN, 1N YPOBHSX FOCYAAPCTBEHHOMO (hMHAHCUPOBAHUS (Kak B OTHOLLEHWM CEKTOPA BO3OOHOBISEMON

SHEPIreTnKN, Tak N NckonaembiX MCTOYHNKOB SHepFl/II/I).

Fig. 9: New global energy demand predictions with a breakdown for each fossil fuel component.

The diagram shows fossil fuels peak’s shift by 15 years. The prediction is based on research data obtained from pre-COVID-19 and pre-US-China
conflict data and then adjusted for the new global trends as well as based on current investment levels, energy generation capacity, and subventions

levels (to both renewables and fossil fuel sectors).

SHEPruio, a 3aTeM ero BbIXOA Ha NiaTo B panoHe
2035 ropga. daHHoe npeackasaHue bbino, B NepBYIO
oyepeb, OCHOBAHO Ha pacyeTax BPEMEHW, Koraa
BO30OHOB/SIEMbBIE UCTOYHUKW SHEPIUM 3aMyT
3HaYMTeNIbHOE MECTO B CTPYKTYpPE 3HepronoTpebneHns,
4YTO MNOCTEMNEHHO OOPETAET CBOU hOPMbI Y)KE B 210M
BEKe. O)KI/I,EI,aJ'IOCb, UTO BO30OOHOBIAEMbIE NCTOUYHUKN
SHepruv yagBodaTt 4OIH0 CBOEro NpuvcyTCTBUA B
0BOLLEN CTPYKTYPE SHEpronoTpebieHns, B Nepuo,

¢ 2020 r.no 2050 r. (c 19% 0o 35%), n obecneyar
601ee NONOBKHBI NOTPEOHOCTN B S/1EKTPUYECTBE

K 2035 rofy, C SiBHbIM OTPbIBOM OT UCTOPUYECKN
CITO>XXMBLLErOCS MPOU3BOACTBA 3/IEKTPOSHEPT UM

Ha OCHOBE MCKOMaeMbIX MCTOYHUKOB SHEPIUN.
Oxxunpaemblin 79%HbI POCT NPON3BOACTBA
3MEKTPOSHEPTNN B OOLLEM SHEPTETUHECKOM
noptdene aHepronoTpedneHnsa mexay 2020 r. v
2050 r., Kak npegnonaranoch, ELe pa3 OOKaXeT,
UYTO BO30OOHOBIAEMbIE NCTOUYHUKN QHEepPrmn, Takme
KaK COJIHeYHad, BETpaHaa U rmgpoaHeprmg,
ABMAOTCS Hanboee BbICTPOPACTYLLMM CEKTOPOM
3HEepPropecypcos.

[aHHoe npenckasaHne, 0OHaKo, He Y4UTbIBASIO
cocTa3aHne mexay CLUA n Kutaem 3a 4OMUHMPOBaHMe
B Mupe, nanaemunto COVID-19, n gpyrme

(hakTOpbl, OKa3bIBatOLLINE HErATUBHOE BAIVSIHUE HA
LleHOODPasoBaHVe HePTIAHOIO pbIHKA, YTO TEMEPb
TOJIBKO YCKOPUT MPOLLECCHI TpaHchopMaLmm
CTPYKTYPbl MMPOBOIro SHEPronoTREDIEHNS, 1
KpaTyanliMm 06pasoM 3aMEeHUT MCKOMAeMOoe
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TOMIMBO BO30OHOBISIEMBIMU UCTOYHNKAMM SHeprmn B
OTAeJIbHbIX HYaCT4X CBeTa.

BbICTpOe BOCXOXXAeHME BO30OHOBIAEMbIX
WNCTOYHUKN SHEPTUM SBASETCH KITHOYEBLIM (DaKTOPOM,
O3HaYaoLLMM, YTO OHU 3aMEHAT HN3KOSMEKTVBHbIE
TEXHONOMMM NPON3BOACTBA SHEPIUN HA OCHOBE
MCKOMaeMbIX NCTOYHVKOB, N KaK HUKOrga yCKOPAT
npouecch! umgpoBusaunn. bonee athHeKkTUBHbIE
TEXHONOMMM BCKOPE CTaHyT OOCTYMHbIMU BO BCEX
CEeKTOpax SKOHOMUKM, YTO CHU3UT aHepronoTpebrieHne
B D0/IbLUMX MHOYCTPUAIbHbBIX CTPaHax (Takmx, Kak
Kntan). B gononHeHue, yunTbiBagd TEKyLLME YPOBHMN
WHBECTMPOBAHNS, NOTEHLMAN NPON3BOACTBA SHEPIUX,
1 YPOBHM FrOCYAaPCTBEHHOrO (OMHAHCKPOBAHNA

(kak ons cekTopa BO3OOGHOBASEMbIX MCTOHYHUKOB
SHEPrnn, Tak 1 018 NCKOMaeMbIX SHEPrOpPeCcypCoB),
BO MHOIMMX pernoHax ao 2025 r., Bo3obHoBNsemas
SHepreTvKa CTaHeT eLlle AelleBne HedTu 1 rasa,

YTO TOJIbKO YCKOPUT MPOLECCHI X 3aMELLEHNS B
CTPYKTYpe 3HepronoTpebnenns. CylecTByOLLME
aonaHaeMmnyeckme cueHapumn neknrodanm 15-20%
BO3BpAaT Ha MHBECTULMW B MCKONAeMoe TOM/IMBO,
KOTOpPbIE ObININ BOSMOXXHbI TOJIbKO MPW OTCYTCTBUMK
3HAYUTENBHON KOHKYpPeHUMn. OfHaKko, ¢ NpPUXogoM
Ha PbIHOK BO3OOHOBSEMbBIX MCTOYHNKOB SHEPTUN,
CYLLEeCTBYIOLLAA Map>a NCKOoNaemMoro Tonamea éynet
3HAYUTENBHO 1 ObICTPEE YMEHbLLIATLCA (PrC.8 1 9).

HecmoTpsa Ha T0, 4To 2019 rof cTan nepsBbIM rOAOM
B MCTOPWUK, KOrda MMPOBOW CNPOC AOCTUI 3HAYEHUS
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B [JIOBAJIbHAA SHEPTETKA

B 100 MnAIMoHoOB 6appenien HedpTn B CyTKM,

B HOBbIX MUPOBbIX YC/IOBUSX MPOrHO3NPYETCS
OCTaHOBKa Takoro pacTyLlero cnpoca Ha HeMTb.
HecmoTpsa Ha cTabunbHbI NCTOPUYECKUIA

pocT 6osiee yeM 1% B rof, TEKYLLME HOBbIE
06CTOATENBCTBA (FEONONNTUYECKNE, SKOHOMNYECKNE,
N COLMNONOrMYecKne, He NPUHATLIE B pacyeT
npeaplaywmx NporHO30B) HABOAAT HA MbIC/b,

4TO MUP Y>Ke 3aCBUOETebCTBOBAS MNK cnpoca

Ha HedTb (B 2019 r.) 1 BpAL M OOCTUTHET 3TOro
YypOBHg B byayulem. OXnaaeTcs, 4To CNpoc Ha
HedTb K 2050 roaoy 6yaeT Aep>KaTbCs Ha YPOBHE
BOBOE MEHbLLUEM, YeM CErogHAWHUA. EQUHCTBEHHbBIM
NCKOMaeMbIM TOMIMBOM, AONS KOTOPOro B MMPOBOM
cnpoce 6yaeT elle pacTu, 9TO ras, u, TeM He MeHee,
NOTPEBHOCTb B HEM, MO BCEN BEPOSATHOCTU, BbINOET
Ha niiato rge-Tto nocne 2030 roga. lNpuHMMas Bo
BHUMaHMe PacTyLLyt0 KOHKYPEHTOCMNOCOOHOCTb
BO30OOHOBNSAEMbIX NCTOYHUKOB SHEpPrum
OTHOCUTENBHO rasa, Nilb CHYYKEHNE ero LieHbl
BOBOE CMOXET CTUMYIMPOBATL HEKOTOPLIN POCT €ro
noTpedbneHns.

MATb OCHOBHbIX BbIBOL,OB:

e C KOHUOM rnobanumaaumn 1 paspyueHemMm M1MpOoBbIX
NOMUCTUYECKNX CBS3EN B SHEPreTuKe, Bbl3BaHHbIX
kKoHbMKTOM Mexxay CLUA n Kutaewm, npaButensCcTea
1 NpeacTaBuUTeNV BU3Heca O0JPKHbI 06ecnevnTb cebs
«bosiee pernmoHaabHbIMU» UCTOYHUKAMK SHEPTN,

c bonee 6ezonacHbIMKN N 3HAYUTENBHO Boee
KOPOTKUMM Lienoyvkamm nornctukn. B cnyydae ¢ EC,
€ONHCTBEHHbIM OOCTYMHbIM NCTOYHMKOM 3HEPTUN,
3a VICKJ/IIOYEHEM S0ePHOro TONNMBA, ABISAOTCS
BO30OHOBNSAEMbIE ee BUIbI.

e B TO Bpems, KOrga U3MeHeHne KammMaTta cTouT
B KQ4YeCTBE NPUOPUTETHOM NOBECTKWM MO BCEMY
MUPY, Ha3peBaeT HacyLLHas HeOB6XOAUMOCTb
COKpalleHus BbIBpOCOB yrnepoga B atMocoepy.
Mup nckonaemoro Tonamea, OCTaBaBLUMNCS
€ONHCTBEHHbIM FNaBHbIM UCTOYHVKOM 3HEPTUN,
BCKOpPE NpUAOET K CBOEMY KOHLLY. 3TO, B
nanbHenwem, nepedopMaTUPYET CYLLECTBYIOLLLYO
HedTerazoByt oTpac/b, 3acTaBnas busHec
3HaAYNTENbHO COKpallaTh BeIOpOCH! yrnepona B
atMocdepy, MHBECTMPOBaTb B BOEE 3KONOMMYECKN
OTBETCTBEHHbIE MPOEKThLI, 1 YOENSATb DOMblUEE
BHMMaHMe coumasibHbIM NOCAEACTBNAM CBOEW
XO3ANCTBEHHOWN OEATENBHOCTU, MOMHS O CBOEN
penyTauumn B LEOM.

* Bun3HeC-KOMMaHuM 1 NpaBUTENbCTBA BOCMOb3YOTCS
TeKyLLen naHaeMmnen ans saMenieHvs n nepeHoca
CBOEW XO3ANCTBEHHOW OEATENbHOCTY, 1 NopTdenen
aKTMBOB, B CTOPOHY BO30OHOBISIEMbIX MCTOYHNKOB
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3HEeprum. STO yCTPaHUT UX 3aBUCUMOCTb OT
rnobasnbHbIX JTIOTMCTUYECKUX LienoYeK, U CHU3UT
PUCK HEOOMOCTABOK SHEPropeCypPCcoB B Criy4ae
reonoINTUYECKON HECTabUIbHOCTH.

e LndpoBursaums byaeT n ganblue
TpaHchopMMpoBaTb HeddTera3oBble KOMMAHWK Mo
BCEMY MUPY, MNOOLLUPSS MHNLMATMBbLI BHEAPEHUS
NPOPbLIBHBIX TEXHOMOMMN MALLMHHOIO OBy4YeHns 1
NCKYCCTBEHHOMO MHTEeNNeKTa. 97O He 06A3aTeNbHO
OyAeT BblHY>KAaTb COTHU ThiCAY PabOTHUKOB
HedTerasoBoro cekTopa nokMaaTb ee, HO MOTPedyeT
OPYyroro pofa HaBbIKOB U YMEHUI cpeay paboyen
chnbl. ITOCKONBbKY HEDTErazoBoM OTPACN NMoKa He
yOa/10Cb NpUB/EYb JOCTATOMHOE KONMYECTBO IT-
CMeLnanncToB B CBOE JIOHO, HEXBATKa KOMMETEHTHbIX
HaBbIKOB OyOeT OcTaBaTbCH OCHOBHOWM YrpO30W
OaJIbHENLIEMY MPEEMCTBEHHOMY Pa3BUTUIO
HedTerasoBoro bmusHeca.

* HeCcMOTps Ha TO, 4YTO HeTerazoBas oTpacsib
onpeneneHHo He NCHE3HET C rNobasibHbIX PLIHKOB,

M 3HAUUTENBHBIM CMIPOC Ha ee NPOoAyKUMIO byneT
COXPaHATbCS, CKOpee BCero, Mbl 60MbLUE HE YBUONM
TOro ypoBHst Ao6b4m B 100 MUnIvoHoB Bappenen
CbIpOM HeETU B A€Hb, KOTOPbLIN ciy4macs B 2019
roay. KpaHe ManoBeposTHO, Y4TO A06bl4a BbINOET 3a
npegensl nokasatenen 2019 roga, 1 B gasbHENLIEM
NPOrHO3MPYETCS NMOCTENEHHOE NAAEeHNE CyTOYHOWN
[00bI4n,
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