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M. CadhoHoB:

[o6Gpbii geHb, gambl 1 rocnoga. S agymato, YTO Mbl MOXEM Ha4yaTb Hally CECCUIO.
Btopon peHb CaHkT-lleTepbyprckoro 3aKOHOMUYECKOro dopyma Bblgarnca Ha
pefKoCTb cofepxaTenbHbiM. Hagerch, YTO 1 NITIOA0TBOPHbIM.

CerogHsa y Hac He camas npocTtas Tema — ronarak, He BCe CMOryT cpasy
OTBETUTb, KakOW Mbl BUOMM BTOPYK MOSIOBMHY 21-r0 Beka. Bce Mbl Buaenu
MHOXECTBO pasHbIX paHTaCTUYECKUX PUNbLMOB, KOTOPbIE OMUCLIBAIOT 3TO BPEMS
C TOYKM 3peHus nmbo Teopum kKatacTtpod, NMOO BO3HUKHOBEHUS >KEHLLWH-
po60oTOB, NMBO NOABMIEHMS HOBbIX (PAHTACTUYECKMUX TEXHOSOIU.

Ho npexae 4yem Mbl HadHeM, 51 Obl XO0Ten no3gpasuTb BaneHTnHa Hukonaesnya
MapmoHa ¢ npucyxgeHnem emy npemum «lnobanbHasa 3Heprusi», no3aTomy
CerogHsi OH camblil HapsaaHbIM. OTO 3acnyXeHHas Harpaga. Hapgetocb, 4to Y
BaneHTnHa HwukonaeBuya Kak y XuMmka W cneynanucta B obnactu
doToKaTanm3a ecTb CBOA TOYKA 3PEHMS Ha TO, YTO OXMOaeT Hac BO BTOPOM
nonosuHe 21-ro Beka.

Ho HavaTb 9 nonpoLwly Hallero konnery, Hobenesckoro naypeata PogHen [J)xoHa
Annama. lNonarato, 4TO BCE Mbl C YOOBONLCTBMEM MOCIyLWaeM, YTO OH AymaeT

no atomy nosoay. Muctep Annam.

Rodney John Allam:

Before | start, | just wanted to mention the same sort of question that was asked
of one of our Prime Ministers in the 60’s, Mr. Macmillan. And people said, “What
are you going to do in the conservative government in the next few years”? And
he said, “It will depend on events, dear boy, events.” So, whatever we say this
afternoon could be completely overturned by what happens in the future in this
world of ours. But let us assume we have a little more stable situation. The
guestion | am going to address is based on one of the most important problems
which face mankind, namely, the problem posed by the continuing release into

the atmosphere of contaminants such as carbon dioxide, nitrogen oxide,



hydrocarbons, and particulates, due to the activities of mankind. And this
problem is the first time that mankind is really faced any question of a sort of an
Armageddon type of scenario. | do not think we are facing that, but | will explain
why. There is now acceptance of the effect that CO2 release has on global
warming. We now have heavy pollution in our major cities due mainly to vehicle
emission, ground level which not only releases amounts of CO2 comparable to
releases from power generation, but also contaminates the local atmosphere
producing serious health problems and fatalities in urban conurbations. And the
continuing growth in the proportion of the world’s population living in cities
aggravates the problem both in the continuing rapid growth in vehicle numbers,
which now number over a billion in the world, and in the increasing health effects
on urban populations.

So we have two urgent problems. The first is the necessity to drastically reduce
the emission of CO2 and other greenhouse gases into the atmosphere. And the
second, which tends to be less emphasized, is the need to clean up the
atmosphere in our cities by tackling vehicle emissions. CO2 emissions are a
particular problem because of the mechanism for natural removal of CO2 in
vegetation and the formation of minerals such as carbonates is very slow. And
CO2 we emit now will persist for hundreds to thousands of years. And this could
be our permanent legacy to our descendants. So mankind is entering the
technology revolution very recently. It began to accelerate rapidly from about
1900 and it has proceeded at breakneck speed since the end of the Second
World War. And we have seen a number of parallel developments: the enormous
growth in energy production together with huge increases in the production of
goods of all kinds due to the rapid increase in the living standards of all the
world’s regions, the very large increase in population, the very large increase in
the efficiency of all our manufacturing processes, which has meant that the net
increase in consumption of raw materials and primary energy has been

significantly lower than the growth in world GDP. But it is still very significant. And



| would like to also draw attention to the thing that links people in this world
together now, which was not the case in the past. And that is the
communications revolution: the advances in electronics, computers, material
sciences, which is probably the most significant development in the last 60 years.
So the world population has trebled in fifty years, and that is a phenomenal
increase. The entire world population can access an almost infinite amount of
data on their cell phones and tablets and laptops and home computers. And this
means that this huge increase in population all aspire to the highest living
standards, which they can see is apparent in the most developed and prosperous
communities. And inevitably this trend will continue, even if we see a stabilization
in world population. And we must anticipate a continuing rise in energy
consumption and pollution unless we take drastic action now. Now the recent
world agreement, COP21 in Paris, to endeavor to limit global warming to two
degrees centigrade by cutting emissions is a huge step forward. It is the first time
that virtually international political acceptance of this aim has been articulated
and agreed to. Its major significance is that at last we seem to acknowledge that
the problem exists, and that we have got to solve it. The means to secure these
results are not there. Technology exists to provide power from fossil fuels at near
100% capture of power costs which are no higher than existing best power
stations without CO2 capture. And the technology exists to provide powerful
vehicles using batteries or hydrogen fuel cell systems. But to actually implement
this on the scale that is required, is a formidable task. And we have to address
those tasks and that is the most formidable thing we have to look at if we are
going to have a stable and sustainable fifty years at the end of this century.
Thanks very much.

By the way, | am very optimistic that we can solve these problems. But we have

to work at it.



M. CadhoHoB:

BonbLuoe cnacmbo 3a ONTUMUCTUYHBIN B3MMNA4 HA HALWW CMYTHbIE NEPCNEKTUBBI.
Tenepb 9 xoten 6bl NpegocTaBuUTb CNOBO Npe3naeHTy Poccunckon akagemuu
Hayk Brnagumunpy EBreHbeBnyy ®opTOBY, KOTOpbIA 3a npowewne gBa OHA He
pa3 oTBe4vasrt Ha 3Tu BOMpocChl. V1 y HEro ectb HEKOTOPOE KOSIMYECTBO 3aroTOBOK
He TOSMbKO Ha TeMy TOro, YTO Hac XaeT B cepeiHe N BO BTOPOW NOMOBUHE 21-ro

BEKA, HO U YEM HYXXHO 3aHMMaTbCs cenyac, YTobbl NpubnunanTb dyayluee.

B. ®opTOB:

Cnacubo, Makcum Cepreesunu.

B Poccum yacto rosopar: «Ecnn xotnte paccmewnTtb 6ora, pacckaxute emy o
CBOMX MnaHax». Y Hac Takas xe cutyauusi. Ecnn mbl mornu 6bl 3arnsHyTh 3a
ropusoHT 50 neT, To Mbl ¢ BamMu Obinu 6bl cyacTnueenwmnmn nwgbmn. K
COXaneHumto, Hayka He [aeT MNporHo3a, KOTOPbIA MOXHO MOMOXWUTb B OCHOBY
NONINTUKM W KOTOPbIA no3Bonvn  6bl HaMm  npeaBuaeTb C  MPUITUYHOWN
BEPOATHOCTbIO, YTO Hac xaetT B Oyaywem. A B atom ybexaeH. Bce Bpems
NOSABNSAITCA HOBble WOEUW W OTKPbITUS, OHWU YacTo cpasdy MNPUMEHSIIOTCA Ha
npaktuke. Ho MHe KaxeTcsa, Ans Toro, Ytobbl He ragaTb, a NnpeackasbiBaTb, Mbl
AOIMKHbI ONUpPaTbCA Ha (byHOaMeHTarbHble 3HaHUS, KOTOPble ABMSTCA OCHOBOW
ABYX BellleNn — HOBbIX TeXHOMNorMm n obpasosaHnda. A ux pasgenutb, Ha caMmoM
nene, Henb3s, XOTHA CerogH4a Takasi OnacHoOCTb CyLleCTBYeT.

®paHcnc BakoH nepBbIM gan onpegeneHne Hayku n 600 neT Hasag ckasan, YTo
Hayka — 9TO0 o06nacTb YenoBeYeckon AesTenbHOCTW, HanpaBfieHHasi Ha
NnoslydeHne HOBbIX 3HAHUM N UX nepedady 13 NoKoNeHns B rnokosieHne. He moxeTt
ObITb COMHEHWI B TOM, YTO NOSTydEHNE 3HAHUN — 3TO BaxkHeNLada Belb. Ho MHe
KaXeTcda, 4TO nepen Hamm cTouT euwle bonee cepbesHbii BOMPOC. C O4HON
CTOPOHbI, CMNOCOBHbLI NM Mbl NpuaymMaTb CUCTEMY, KOTOpas nepedaeTr aTu
dyHOAMEHTarnbHble 3HaHNA B NMPaKTUKY? A C Opyron CTOPOHbI, FOTOBbI 1N Mbl Ha

OCHOBaHMW 3TUX 3HAHMW NOAroTOBUTb CNELManucToB, KOTOpble 6yﬂ,yT



COOTBETCTBOBATb YPOBHIO Mporpecca B COBPEMEHHOM Hayke? W 3ToT BONpocC
0COBEHHO akTyaneH Ang Halwlen CTpaHbl.

MocmoTpuTe, Kak B Poccumn OCyLLeCcTBAOTCA BHEAPEHUS MOAEN U TEXHOMOMUN.
BaneHTnH Hukonaesud nony4un Harpagy — S OT BCeW Oywn ero nosgpasnsio,
— HO 3Ta npemua — pesynbTaT TSKENoro Tpyda, CBA3AHHONo He TOSbKO C
aHanM3oM SKCrNepUMeEHTanbHbIX AaHHbIX, CIIOXKHbIMK pacyeTamMu 1 Tak ganee, Ho
N C BHEOPEHNEM, KOTOPOE ABNSETCA OAHOW M3 OCTPEMLUMX NPOBnemM CerogHs u
Oynetr TakoBoM M B panbHenwemM. Ha pybexe Tbicayenetun HOHECKO
NonbITanoCb ONpeaenuTb camoe KpyrnHoe OOCTUMXKEeHME 4YerioBeyecTBa K 3TOMY
BpemMeHn. W okasanocb, 4YTO 39TO HEe KOMeco W He 9neKkTpuyecTBo, a
MHHOBaUMOHHaa cuctema CLUA, koTopas noaxeaTbiBaeT (yHAAMEHTalbHbIE
nccnegoBaHnss M C¢ 60NbLION CKOPOCTbIO MNpeobpasyeT ux B npaktuky. K
COXaneHumto, Mbl O4eHb Janeku OT 3TOoro. Y Hac BHeOpeHMe — 3TO KpawmHe
CNOXHbIA, NpeaenbHO 3ablopoKpaTU3MPOBaHHbLIA MNPOLECC, HECMOTPS Ha Bce
NOMbITKN, KOTOPbIE PYKOBOACTBO CTpPaHbl NpeanpuHUMaet.

Ecnu roBoputb 0 Oyayuwiem, To Hago ybpaTtb GropokpaTudeckme Gapbepbl U
aobutbca ObicTporo u addekTnBHOro BHeapeHusa. Hago ckasaTb, UTO B 3TOW
chepe HeT obwmx peuentoB. MIHHOBauMOHHas cuctema Kutasa oTnunyaercsa ot
aHanorn4Hon B Kopee. MIHHoBauuoHHas cuctema CLUA coBepLueHHO He noxoxa
Ha KUTAWCKYH. JTO O3HA4aeT, YTO Kapgasi cTpaHa HaxoOWT CBOW BapWaHT,
KOTOopbI paboTaeT B ee WHAMBMAYaANbHOM cCryyae, U MpoCToe KOMMpoBaHWe
WHHOBALMOHHbLIX CUCTEM, HanoroBblX nNpedepeHumn, KpeanTHbIX UHCTPYMEHTOB
N NpPoYero He Bceraga sABnseTcsa peweHnem npobriemsl. MIMEHHO No3ToMy U3 OBYX
COTEH CTpaH, KOTOpble CerogHsd CyLleCTBYHOT Ha 3eMHOM LWape, rge-to aBe
AIXWHBI 0obnagarT XOpoLlen, pasBuTONM WMHHOBALMOHHOM CUCTEMOW, U HaMm
npegcTouT co3gaTthb ee.

Bmecte ¢ WHHOBaAUMOHHOM CUCTEMOWM HaMm Heobxogumo paboTtaTtb Hapg
opraHmsaumen cuctembl (PUHAHCUPOBAHUSA HaydHbIX uUccregosaHun. B

HacTosiLLlee Bpems B Poccum crnoxuncsa Takol napagokc: 70% aeHer, KoTopble



AalTCca Ha HayKy, BblaenstoTcs rocygapctsoM, a 30% npepocrasnseTt 6usHec.
Ewe ecTtb HeMHOro cpeactB OT  MHOCTPaHHbIX KOMMAHMA B paMmKax
MeXOyHapoOHbIX NPOEeKTOB. M 3TO KapAWHanbHO OTfiM4aeTcd OT TOro, Kak 970
NPOUCXOOUT B CTpaHax C pa3BUTON Hay4yHOW 9KOHOMWKOW: Tam, HaobopoT, 70%
OaloT YacTHble KOMMaHum — UM 3TO BbIFOAHO, Aaxe Heobxoaumo Ans Toro,
4YTOObI BLICTOATH B KOHKYpPeHTHON 6opbbe. NocyaapcTtBo npegoctasnset 30% wu,
KOHEYHO, BbICTpaMBaeT CUCTEMY MOOLIPEHNN MHHOBALMOHHOM akTUBHOCTU. MHe
KaXkeTcs, 4YTO, He pelumB 3Ty 3agady, Poccus Bpsa nv cMOXeT AOCTOMHO BOWTU
BO BTOPYH NOSIOBUHY TEKYLLEro Beka.

N o4eHb KOPOTKO CKaxy O BTOpPOM Teme — 3TO HayyHoe obpasoBaHue. CerogHs
3HaHMe NpPoOU3BOAUTCA YYEHbIMM C OYeHb OonbluoM ckopocTbio: 80% BCex
AaHHbIX N0 U3nKe MNOoSly4YeHO 3a BPEMS XU3HW OOHOro rnokosneHns. Mol C
BaneHTnHoOM HukonaeBnyem 3HaemM 3TO XOPOLLO, MOTOMY YTO, KOorga Mbl Obinu
cTyaeHTaMmu m3Texa, Hac y4Ynnum Ha anekTponamnosbix npubopax. NomHuTe? B
XUMUN 3aHUManNuUCb TeM, YTO CErofHs yXe MpPOCTO He MCMNoSb3yeTcss — Bbl He
HangeTe TakuMxX TEXHOSIOTMW, OHU YXe ycTapenu M nomeHsanucb. W ato ctasut
nepes HaMn KpawHe BaKHbl BOMPOC: Kak B CUTyauuu, Korga Konu4ecTBO
drakTMyYeckoro matepuana pacTteT o4eHb BbICTPO, NO IKCMNOHEHTE, caenaTb Tak,
4TOOLI NOCne oby4YeHus NN BOLM B HOBYHO XM3Hb C TEMU 3HAHWUS, KOTOPbIE
no3BonAT UM uATKU panbwe? PasHble noguM nbiTaloTcs gaTb OTBET, HO £
ybexaeH, 4YTo, TONbKO €Cnu Mbl HayyMm fof4en NoHMMaTb, a He 3HaTb, Mbl
CMOXEM COOTBETCTBOBaTb OyayLiMM BbidoBaM. [1OBTOPSAO, Mbl ele He 3HaeMm, B
yeM OHM ByayT 3aKn4YaTbCs, HO, NO-MOEMY, TOMBbKO MOXHO W Aanblle ABuUraTb
nporpecc. Noatomy coeanHeHne pyHOaMeHTanbHOW Haykn, pyHaaMeHTarbHOro
3HaHUs sBnseTca abcontoTHoOM HeobxoammocTblo. [Mpumep HoBocmbupckoro
YHUBEpPCUTETA MOKa3blBaeT, YTO 3TO O4YeHb 3PPEKTUBHO, a BCe Cnocobbl
pasgenuTb Hayky Ha  akagemMuyeckyro n BY30BCKYl0  SABMISIOTCA
DeccoaepxaTenbHbIMN, C MOEN TOYKU 3peHusi. BoT kak s 66l oTBeTUN Ha Baww

BOMpOC.



M. CadhoHoB:

Bonbloe cnacmbo, Bnagnmup EBreHbeBny.

Tenepb s xoTen 6bl NPefoCTaBUTb CIOBO rocnoauHy XXysento, obLen3BecTHOMY
cneunanucty B obrnactu rnobanbHOro NOTEMNNEHUs, HO Nepen 3TUM paccKaxy
aHeKOoT, KoTopbin GbiITyeT B Poccun. Haw repon pacckasbiBaeTt: «Ham rposut
rmobanbHoOe noTenfneHne, M CKOPO Yy Hac OyayT rHe3guTbCs  nonyram.
CobecegHuk otBevaeT: «[a n 6or ¢ Hum! [naBHOE, 4YTOOblI MWHIBUHbI HE
rHesgunucb». Ha camom  pgene, cyuwecTByeT [OBe  AnamMeTpasibHO
NPOTUBOMOMOXHbIE TOYKN 3PEHUS HA TO, YTO XXEe UMEHHO rpageT, — rnobansHoe
notensieHne unu rnobaneHoe noxonodaHue. [locrnoguH XKysenb, 4TO Bbl

aymaeTe no aTomy nosoay?

Jean Jouzel:

Thank you. So obviously what is coming is global warming, and it is not good
news, because | would like to be as optimistic as Dr. Allam is his introduction, but
it is a challenge to tackle global warming to keep below 2°C, which is the
objective of the conference in Paris, because this is the only way if we want not
future generations, but our kids to be able to adapt to the climate we will have at
the end of this century. | mean, on this scale what we are doing, no. So | will give
some figures from the Paris meeting from the IPCC. The challenge is clear: if we
do nothing, we go towards warming of 4 to 5°C on average at the end of this
century. We can continue to add 6°C at the end of next century. And this will
have a lot of adverse consequences, this is clear. So we should avoid this and
politicians and governments have decided to do so. So again, | adhere to this
objective of 2°C, but if we want to keep below 2°C, we are only allowed to emit
800,000 gigatons of CO2. This is not so much, it corresponds to about 20 years
of emissions at current rates of carbon dioxide emissions. And this corresponds
to less than 20% of the reserves we have easily accessible in terms of

conventional and non-conventional fossil fuels. So obviously, if we want to go



below 2°C, we have to go to a low carbon society, not in 10 years, no, today. And
this is important to act during this year and coming years. And this is not the case
yet, because if you look at CO2 changes, we are now at 404 ppm, which is really
important. And so | think that it is a real challenge, even when you look at what
has been decided in Paris, | mean Paris meeting was built on contributions of the
countries, and these contributions are significant, they were confirmed in New
York last month, | mean two months ago in April, by most of the countries, and in
the Paris agreement it is clearly stated that this contribution will not be sufficient
to keep below 2°C. | mean, it is written in the Paris agreement that in 2030 we
will have 55 gigatons carbon equivalent of emission, instead of 40 if you want to
be below 2°C in the long term. We will be 35% to 40% higher than we should be
to keep below 2°C. So it is very important to have in mind, to know that if we
want to keep below 2°C we have to act now and very seriously. So it is an
invitation to do so, and | really agree with the first two speakers, that one key is
really innovation, research and innovation in our field, not only technological
innovation, but also in the usage, in the behavior of people, in the behavior of our
civilization. We have to be careful with energy. | know energy is only 80% or 70%
of greenhouse gas emission, so it is also linked with agriculture. | know Ricardo
will talk of this problem more than me. But it is clear that it is a serious errand and

we have to be innovative. If we do so, | cannot but be optimistic as Dr. Allam.

M. CadhoHoB:

BonbLuoe cnacubo.

Brnagumnp EBreHbeBuY yrnomsiHyn nepexoq Bo BTOpYy gekagy. B Poccum ectb
aHeKOoT Ha 3Ty TeMy. Y Hallero rpaxgaHuHa cnpawwmsatoT. «Kakve y Bac nnaHbl
Ha BTOpOe TbicayenetTne?» Ha 4To OH oTBeyvaeT: «[JOCTaTOMHO CKPOMHble —
bonblwias 4Yactb npovaeT 6e3 MeHs». Korgaa-to A cnblwan 3amMevaTenbHYyHo
dpasy 13 ycT npeabiaywero koponsa Caygosckon ApaBuu, NOTOM BbISICHUOCH,

YTO OHa NPUHAANEXUT OblBLUEMY MUHUCTPY HEDTU M NPUPOAHBLIX PECYPCOB 3TOW



cTpaHbl Axmeny 3akm AmMaHu, KOTOpbIA ckasars, YTO KaMEeHHbI BEK KOHYUNCA He
NOTOMY, YTO 3aKOHYUIIUCb KaMHW, N HEMPTAHOW 3aKOHYMTCHA He MOTOMY, YTO
3aKkoHYnTCA HepTb. A 6bl xoTen obpatutbes kK AHaTtonuio Hwukonaesumyy
OMUTpueBcKoMYy, KOTOpbIN, HaBEpPHOE, pacCKaXeT HaMm, rae, CKONbKO, Yero

OCTanocCb 1 HaOOINro 1M HamM 3TOro XBaTUT.

A. QMuTpmneBCKUN:

Cnacubo, Makcum Cepreesuu.

OtpoenbHoe cnacmbo 3a TO, YTO Bbl 3aJanv COOTBETCTBYHOLLYIO TOHASIbHOCTb
Halen OUCKycCuMU. DTO MOMOIN0 MHE BCMNOMHUTb MHOMMEe Beliu, HO S NMokKa He
3Halo, B KakoWM NocnenoBaTenbHOCTU NX U3MOXUTD.

Korga 3akoHunTcsa HedpTb? ECTb Hayka, M eCTb NONUTMKA, a €CTb Cnekynauus
BOKPYr HuX. LMBMNM3auMlO HadMHaOT nyrate pasfinyHbiMKM  ONACHOCTSIMU,
KOTOpble, C OAHOW CTOPOHbI, HENb3s He YYUTbiBaTb — OHU LEWCTBUTENbHO
Cepbe3Hble, a C ApPYyronM CTOPOHbl, €CAN WX YYUTbiBaTb, MOXHO WUCTPaTUTb
pecypcbl 1 He JOOUTLCS pPe3ynbTaToB.

B MNapwxe, HeECMOTPSA Ha CIOXHOE BPeMS — Mbl MOMHUM TepakTbl, — MPOBENu
KOH(bepeHUMto, Kyda npuexanu Bce rnaBbl NpaBUTeNbCTB. HO Mbl 3HaeM, 4To
ewe 10—15 net Hasag CLWIA u Kutan oTkasbliBanucb y4dacTBoBaTb B Yy4yeTe
BblIOpOCOB M nNpunaratb yCuUnuMa ANs UX  CHWKEHUs,, MNOTOMY 4YTO 93TO
OoCTaHaBnMBaeT pasBUTUE NPOMbILLNIEHHOCTU. 3HAUYUT, Y BCEX pasHble UHTEPECHI.
KT0-TO 3a60TUTCS O pOoCTE NPOMbILLUNIEHHOCTU, U 3TO NPaBUSIbHO, NOTOMY YTO 3TO
crnocobcTByeT nporpeccy. N B camMom fene, 4ernoBeyecTBO Xe He BepHeTCs B
newiepbl 4N Toro, 4Tobbl COXpaHuTb cpeay obuTaHus, KoTopasa goctanacb Ham
B HacneacTBoO, B XOPOLUEM COCTOAHUN Ans ByayLmnX NOKONEHUN.

Korga ntogm roBopAT 06 3TMX ONACHOCTSAX, OHWU 3abbIBalOT, YTO MHOTME ABMNEHUS
Hago wu3y4yaTb — HEU3BECTHO, KakK OHW MOryT TMOBAWATbL Ha MWUp B
aencrteButenbHoctTn. Mbl, 6e3ycnoBHO, Bugenn unbMbl, Kn3obpaxatowmne

y)XacHble MocneacTBus ANs Hallel nnaHeTbl — noxoriogaHue, Unn, HaoboporT,



CTpalLlHOe noTensneHne, UnNu mMaMeHeHne HanpasneHus [onbgcTpyma. Ho Ha
caMoOM ferne, HUKTO He NOHUMAET, Kak ynpaBnAaTb 3TUM NpOoLEecCcoM, YTO AenaTb
Aanble, U Kak TawT negHukn peHnaHauun, n Kak a1o dukcmposatb. OgHMM
CMOBOM, CyLleCTByeT MHOXECTBO MOMEHTOB, KOTOPblE HYXHO U3yyaTb,
yuuTbiBaTb, HAM 064A3aTenbHO Hago BblpabaTbiBaTh CTpaTerni HelTpanusauum
HeraTMBHbIX CLleHapueB.

Cenvac rnaBHbIA NO3YHr: «HeyrnepogHas aHepreTuka, BO30OHOBMNAEMble
NCTOYHWNKM 3HEpPrumy». S npuBeny HECKOSIbKO MpMMEepOoB, KOTOpblE€ NPO3ByYanu B
paMmKax cerogHsiluHenm guckyccuu. Hanpumep, Buue-npembep  Apkagnn
[BOpPKOBMY cCKasan, 4YTO HaM He HYXHO rHaTbCA 3a HeBO30O6HOBNAEMbIMU
NMCTOYHMKAMK, NOTOMY YTO Y HAc U Tak 4OCTAaTOYHO PECYPCOB — Mbl NOAOXKAEM,
Korga ueHbl 0yayT Huke. Mbl yXXe xganuv n He ocBavBanu rMraHTCKue pecypchl
HedTM 1 rasa B apKTMYEeCKOM Lienbde, Tak Kak y Hac MHoro 6onee AelueBbiX
MecTopoXxaeHun Ha cywe. CebectomMmocTb A00bIMM HEDTN B APKTMKE B CPEOHEM
coctaBnget 100 gonnapos 3a Gappenb, a B Caygosckon ApaBuu paHblle aTa
umdpa Obina Ha ypoBHe ABYxX—TpeX, cenvac 4—6 gonnapoB 3a 6appenb. B
HEKOTOPbIX panoHax Mbl TOXE MOXeM A0CTMYb NoAoOHbLIX nokasateneun, a
paboTta Ha wenbdge TpebyeT HOBLIX. HO Beab Mbl Ha4Yann ocBamBaTb KOCMOC He
noToMy, 4to HamMm Mano Mecta Ha 3emne, npasga? XXpatb He Hapgo. Ho
HeobxoaMMO Bcerga MNOMHWUTb, YTO BCE HOBOE — HOBblE 3HAHUA W HOBblE
TEXHOSOMMN — CNOCOBCTBYIOT PasBUTUIO LMBUNN3ALIUN, B TOM YUCTE NOHUMAHUIO
cpeabl obutaHma. He obssatenbHO cenyvac HaumHaTb pa3paboTky wenbda, HO
HaZO NPOBOAUTb Hay4YHble UCCeaoBaHus, naydaTb APKTUKY, KOTOpasi OKasbiBaeT
cepbe3Hoe BIIMSHME Ha KnuMmar.

BmecTe ¢ eBponenckumn napTtHepamu S yqacTBoBas<i BO BCTpede rpynnbl Mo
HeyrnepogHon aHepreTuke Bo PpaHumn. Yero mbl cmornm goctuydb? Cpasy
CKaxy, 4YTO pesynbTaTbl NMOKa He onybrnKoBaHbl, HO OHW 3aCTaBfISIlOT O MHOIMOM
3agymatbcsa. M3BecTHo, 4To BbIGpoChl MeTaHa okasbiBatoT B 20 pa3 6onee

HeraTUBHOE BNUSAHME Ha rnobanbHoe notenneHne, Ha I'IapHI/IKOBbII7I 3(*)(beKT, 4yem



CO,. A mMeTaH ner4ye u3ydaTb, NOTOMY 4YTO Mbl fyywe npencTasnsem cebe
KOHKpPETHble MCTOYHMKU. Mbl B3anu Bce Bbibpockl 3a 100% u nocmoTpenu Ha
undpbl: 6onota gatT rae-to 22% ot obwero obvema; TepMUTbI U MypaBbn —
npumepHo 18—20%. C nomoulbio MHGOPMaUUKW, KOTOPYK Mbl MofiydyaemM u3
KOocMoca, Obinn ycTaHOBMNEHbl OBa MOTOKAa MeTaHa Hag ceBepoM 3anagHow
Cubupn n Hag cesepom KaHagbl. A HedpTAHas M rasoBas MNPOMbILLSIEHHOCTb
(KOHEYHO, yuYnTbiBaemble BbIOPOCHI CUMBHO 3aHMXKEHbl — MHOroe CKpbiBaeTCs)
HaxoauTca B npegenax 3—4%. Ham HyxHO pabotaTb He Hag yMeHbLUEHUEM
BbIOBpocoB OT HedTErasoBon MPOMBLILIIIEHHOCTU, a Hag W3y4YeHWem [Opyrux
NPUPOAHBIX SBMEHUW, KOTOpble OKasblBalOT BIIMSHWE Ha (QYHKUMOHMPOBAHUE
HalMX TEXHOreHHbIX 00bekToB. COOTBETCTBEHHO, Mbl W3YYUIN  BIUSHUE
NPUPOAHON cpeabl, reoAuHaMuKy 3eMAeTPSACEHUN, dMaHauuu rnyOnHHbIX
arpeccuBHbIX rasoB, (busndeckue, aneKTpuyeckne, Tensnosble nosnis 3emMnn u
MHOroro  gpyroro Ha  COCTOAHME  TPAHCMOPTHbIX  Marnctpanen n
HedTerazonpoBoaoB. I Takon ydeT U CBOEBPEMEHHbLI MOHUTOPUHI MO3BONSAOT
NCKIOYUTb NoYTM 90% BCeX NOTEHUMANLHBIX aBapum.

Bnagnmnp EBreHbeBuM4Y ckasan, 4YTO HaM Hago co3gaBaTb COBPEMEHHbLIE
WHHOBAUMOHHbIE cucTembl U npueen B npumep CLUA. NMomMHUTE COOTHOLLEHME:
4yTO y Hac 70% cpencTB Ha HayKy AaeT rocyaapcTBo, a Tam, HaobopoT, BusHec?
OT0 dhopmupyeT onpeaerieHHble HanpasfeHus pasBuTUA yHOAaMeHTasrbHOM
HayKn, NpUKNagHbIX UccrefoBaHun, co3gaBaeMblX TEXHOMOrMN. BO3MOXHO, Bbl
cnbliwanu o asmxeHun «OTKpbITble MHHOBALMW», KOTOPOE NOSABUIIOCH B Havarne
2000-x rogos. KpynHble kopnopauun, Sikorsky Aircraft, Alcatel n gpyrne tpatar
OrpoOMHbIE CpeAcTBa Ha mccnegoBaHue U pas3paboTky, U HeKoTopble GOKOBblE
MOMEHTbI NPOAYKLMN MOXHO ObINo NpeanoXuTe ANs peanusaumm n TeM caMblM
YyNyylwmnTb nokasaTenn AesaTenbHOCTU Hay4YHbIX NogpasaesieHnin 3TUX KOMNaHun.
Okaszanocb, 4YTO MbIWKY K KOMMbOTEPAM W KCEPOKC npuaymanu MareHbkue
KOMMaHum, W npeaniokunm cBou  paspaboTkM  KpynHbIM. B ycnosusix

XecTovaunwero Kpn3mca MHHOBaUUWN BbICTaBIAKOTCA Ha MNpodaxXy W TMNMPUHOCAT



NpmnbbINb. Poccunckasa akagemMmns Hayk nofnydaet AeHbr OT rocygapcTsa, Halu
co3pgatoT  dyHOameHTanbHble 3HaHus. A Mor Obl  pacckasaTb, Kak
npeobpasoBbiBaTh UX U TPAHCIMPOBaTb UX pe3yrnbTaTbl B NPUKNAAHYK Hayky, B
WHHOBALMOHHbLIE TeXHoMNormn. lNony4aeTcs, YTO Mbl HE CBSA3aHbl C (oMHaAHCaMu, C
MHBECTMUMAMWU  OM3HEca, HO Mbl MOXEM nepedaBaTb  pe3ynbTaThbl
dyHOaMeHTanbHbIX UCCNeAoBaHUN NpeanpuaTUaAM BCEW CTpaHbl. A cuuTato, 4YTo
Ha MeXOQyHapoOAHOM YpPOBHE HaM Hago noagepxatb no3yHr “OTKpbiTble
WHHOBaUMN® N pasBuUTb. JTO CTaHET 3HA4UTESNbHbIM YCMNEXOM B pPasBUTUU

umBunusaymm. Cnacuoo.

M. CadhoHoB:

Bonbwoe cnacndo, AHaTonun Hukonaesnu.

Cenyac 4 Obl xoTen ycnblwaTtb TOYKY 3peHNa Ha NpobriemMy ¢ HECKONbKO UHOro
yrna n obpaTtutbes K NnpodeccnoHanbHbiM 9KOHOMUCTaM, B YaCTHOCTU K JOKTOPY
Mnccapuaecy, KOTOpbIA pacCcKaXeT HaM O B3rfsiAe pa3BMBaloLLENCH 9KOHOMUKM

OyayLLero 1 3HaHWin, a He NPOCTOro NPOMbILLNIEHHOrO NPOU3BOACTBA.

Christopher Pissarides:

Thank you very much, as the moderator just said we are surrounded by
environmentalists, but | am going to talk about something completely different. |
am going to talk about new technology and in fact by way of introduction, | was
rather struck by the anecdote that he used that the Stone Age did not come to an
end because we ran out of stones. | am reminded of one of the most famous
influential philosophers and economists of the 19th century, John Stuart Mill, who
thought that the world was running out of paper and he got so worried that he
would not be able to write, that he stored tons and tons of paper so that he could
use it for the rest of his life. And in fact, in 1990, when | completed the first edition
of my book, | wrote the entire book with pen and paper, which produced some

piles of paper about this big. And then | passed it all to a typist. And she took a



few months to type it, then it went to the publisher and the book was published.
Ten years later, in 2000, when | did the second edition of the book, | did not write
anything at all on paper. | typed everything myself on a laptop, sent everything
electronically to the publishers and they brought out this second edition. Now you
might ask, what happened between 1990 and 2000, of course what happened
was the computer revolution that brought laptops into the office. And as a
parenthesis, | recently found the laptop that | used to write the book, and it was
so heavy | could not lift it at all, it was this big, a Japanese product. Now of
course the laptops you can lift with almost one finger. So technological advances
continue. But the most important one happened around that time. Now the
reason | am referring to that is that you might ask, “what happened to the job of
the typist at the university who typed all those piles of paper?” Of course, the job
is not there anymore, it has been destroyed. Now those kinds of jobs are what
we call mid-level jobs, they are not blue collar workers, that could get destroyed
by international trade or by China opening up, they are jobs that were held by
educated people, she had a university degree as it happens. They are between
the senior positions that academics held and the blue collar positions that
cleaners, maintenance workers, janitors, drivers were holding. The jobs at the top
and the bottom are still there, but the mid-level jobs have disappeared. And the
reason they disappeared is that new technologies, in this case the digital
technology in preparing manuscripts, have destroyed them completely. Now that
is the main theme | want to emphasize because it is a process that has been
accelerated over time with robotics, robots are doing the work of humans, in
digital technology, as | have just mentioned an example from universities. Digital
machines are doing much more efficiently the work that the mid-level workers
used to do; we have 3D printing, which is destroying jobs that even skilled
workers, even above mid-level, were doing. So one of the things that is worrying
people a lot and in fact the last World Economic Forum meeting in Davos in

Switzerland made this their main theme, so they called it “The Forth Industrial



Revolution”, is where the jobs are going to come from, to provide the jobs for
these workers who are losing their jobs. We are not talking about education,
education, education, because these are already educated people who are losing
their jobs, so when you hear politicians, in fact the three words | used you may
not have identified the source, but the source was Tony Blair when he became
Prime Minister of Britain in the 90’s, he said what we need is education,
education, education, and then everyone would have high productivity, high
technology. We do need education, but it is not going to solve this problem that |
just referred to, where jobs will come from. We need to do other things to provide
employment for the people. Now of course, as you know, | am an economist, |
am interested in the history of economics. There are two great economists of the
20th century that commented on this question. John Maynard Keynes, one of the
most influential economists ever, and one who has influenced my work
enormously in fact, commented on this in a letter to a friend and said, “we are
heading for the world where we will be doing very little work, the work week will
be 15 hours and the rest of the time we are all going to have leisure, and we are
going to have a high standard of living, and everyone would be happy. It is a very
optimistic view and of course he was a great optimist when it comes to the
government controlling the economy. Something like 20 or 30 years later William
Baumol wrote a paper in the American Economic Review where he said that alll
industrial jobs and mechanical jobs will be automated and what human beings
will be doing is fine arts, because you cannot automate arts, you cannot
reproduce Botticelli and Michelangelo or an ancient sculptor Praxiteles, for those
of you who know Greek history, the great sculptor of Ancient Greece, and we
appreciate these things, and therefore we are going to need people who will be
doing it, and those are the jobs that we will be doing. Half of us would be
performing Fine Arts, and the other half will be watching Fine Arts. Now is that
the future that we should expect? Both of them got it right to a large extent. If you

look at hours of work in the countries of the world, you will find that they are



falling because of increased productivity and automation. And in fact as it
happens they are falling faster in the countries that have made more
technological advances, with the exception of South Korea and maybe Japan,
but not so much, with the exception of South Korea, hours of work are falling in
the countries that are doing the most technological research. You would be
surprised to hear which country in Europe has the smallest hours of work and
that is Germany. You will also be surprised — it is about the same as the
Netherlands in fact, two of the most advanced countries industrially. You will also
be surprised about the country in Europe that is reporting the biggest number of
hours of work. And that is Greece. Everyone thinks the Greeks have been lazy,
in fact they work harder than any other country in Europe. The reason that they
are in the state they are, is because what they are doing is not very productive.
They sit in little shops all day, maybe 10 customers walk in, 10 customers walk
out, they have not automated, they have not applied new technology. Someone
was talking earlier about implementing new technology being tricky, it is not that
Greeks do not know the new technologies, they have not been able to implement
it because they do not have the right institutional structure in their economy, and
that is also a problem of Russia actually. It is astonishing how much there is in
common between Greece and Russia, much more than religion. It is also the way
we apply advanced technology in the production of goods.

Now, suppose that we reach this perfect world where robots are doing all the
boring jobs, and digital technology is spread everywhere, there is free trade, what
economists describe as a kind of ideal state. Where are the jobs going to come
from? Well | think there is enormous scope for job creation. Jobs obviously come
in the service sector, because the service sector cannot be automated. And the
main source of job creation will be what you might call is a person-to-person
interaction that will create the jobs. Primary amongst them will be health and
care, you cannot have a robot looking after your sick mother, or father, or a child,

so the caring sector which is person-to-person interaction is going to create a lot



of jobs. And the second big sector that is going to create jobs will be leisure
industry, which is what Baumol was referring to. You know, in the Arts, you
cannot have a robot give a kind of lecture that you hear here, for example, you
cannot have a robot performing theatre, music, you cannot print Mr. Gergiev in a
3D printing and put him on the stage to perform, you need the real person.
Because humanity is much more creative when it comes to fine art. That is one
thing.

Now, if we create those jobs, and if we have digital technology and robotics
producing all the goods that can be produced, what can we say about inequality?
If nursing, for example, is going to become a much bigger profession, if acting is
going to become a much bigger profession, are they going to be paid as much as
the owners of the robots that produce all the goods are paid? Are we going to
have Microsoft-like wealth accumulating in the hands of those who work in care
centres and in the theatre? The answer is obviously no. You cannot have that.
And therefore inequality is a big issue, it is a big problem as we are heading in
that direction. And that is where governments need to come in and interfere so
as to bring more equality in the world. There is no escaping the fact that we do
need very well-designed and thought-out government policy to reduce inequality.
We need redistribution, redistribution is almost a dirty word in countries like
America and even in Britain where | live. But in fact, society is not going to
survive, | believe, in the way we know it today without some redistribution and
more care about inequality. Sooner or later this will become socially
unsustainable when you have some very wealthy people and the masses have
low wages, low minimum wages, because the jobs they are doing do not involve
ownership of robots that can churn out goods at very high speeds. So the way |
would conclude is that the world, through new technology, is not going through a
bad state with respect to job creation, some theme that many emphasized during
the World Economic Forum in Davos, but | do not believe in that, | am optimistic

that we can create the jobs. But | am not as optimistic that we are capable of



dealing with the inequality that is going to rise, and this is where we need strong
governments and we need a public that could give those governments the power
to be determined to aim for that kind of redistribution, which is not something that
we are seeing, for example, in current elections campaigns either in the United
States or the United Kingdom, or in other countries of kind.

Thank you.

M. CachoHoB:

Bonbwoe cnacubo! [MOHATHO, 4YTO 3KOHOMMKA 3HaHWA MapagokcanbHa Ao
HEBO3MOXHOCTU: Y MHOMMX M3 HAc B pykax HaxogaTca CcMapTdOHbl, KOTopble
coyeTalT B cebe n paguo, n TenesnaeHne, U HaBuraTop, U MHOroe gpyroe, Ho
npu 3TOM, C TOYKM 3PEHUSI MoacyeTa TaKOro 3HAYUTENbHOrO nokasaTtens, Kak
BBI1, Mbl oka3sbiBaeMcsi B OOMbLWIOM MUHYCe, MOTOMY YTO HE MPOU3BOAUM HU
HaBuraTop, HY TenNeBn3op, HKU paguno. C 3TUM Mbl, HaBEpHOe, pa3bepemcs.
NHTepecHO, Kaknm gormkeH ObiTb Yenosek byayuwero? AnekcanHgp Hwukonaeswu,
B cBoe Bpemsi Bbl Obinu 3auymMHaTenem Takow 3amMedaTenbHOW uaeun, Kak
«300pOBbLIM MIOAAM HA40 3aHMMAaTbCA 340POBLEM, N HAOO0 NeYnTb He BonesHb, a

YernoBeKa».

A. PasymosB:

Cnacubo, Makcum Cepreesnu.

A xoten 6bl OCTAaHOBMTLCA Ha ABYX npobnemax, cBsi3aHHbIX C 4enoBekom. B
Oygywiem, K coxaneHuo, Bce OygeT CBA3aHO He C YrreBOAopOAoM, a C
HeOOCTaTKOM 4eroBedeckoro pecypca. [loToMy 4TO cerogHs Mbl FOBOPUM O
AOCTUXKEHUSIX, WMHHOBaAUUSX, TexXHomnormsix B nbon oTpacnm unu cucteme
XU3HEeOeATeNbHOCTH, N BCe 3TO 0bpyLIMBaeTCsa Ha Yenoseka. [1nga Toro, 4tobbl ¢
3TUM CMpaBUTLCS, YeroBeK OOMKeH ObiTb abcontoTHO 340poOB. A M cerogHs
NPUAEPXKNBAKOCL MbICIIM, YTO OOBLEKTOM 34paBOOXPaHEHMS OOSMKEH CTaTb He

TONbkO GONbHOW, HO M 300pOBbIN YenoBek. A noscHw. CerogHa Ha OQHOrO



3[10pOBOr0 POXOEHHOro 4enoBeka [AeBATb YXoOUT B NONynsaumio 6GOSbHbLIX.
Cnegyowmn napagokc. Mbl HayyMnucb XOpPOLLO NeYnTb U Jaxe MNpUMeHsieM
poboToB ANA npoBedeHnsa ornepaunin. Ho nogn Bce MeHblue U MeHblle MOryT
NONb30BaTLCA 3TUMWN BbICOKOTEXHOSTOMMYHBIMU YCIyramu, NOTOMY YTO Y HUX HET
AeHer. Ecnn nocmoTpum Ha npobnemy, C TOYKU 3peHus BblAeneHns cpeacTB Ha
34paBOOXpaHEeHMe B pasHblX CTpaHax, TO yBuauUM criegywuwlee: Amepuka —
okorno 13%, Poccusa — 3,6%. B cpegHem, ato 6% BBI1. A npoaomkntTenbHOCTb
XW3HM NpaKTUYeCcKn oAuHakoBa, pasHuua Bcero 1—2 roga. Ecnn, mncnonbsys
HayKy W TeXHOMormm, Mbl He NocTaBuM, BGapbep ANA Toro, 4Tobbl nNpekpaTUTb
OTTOK M3 MONynsauun 300POBbIX B NONyNAuuio GOMNbHbIX, Mbl OEACTBUTENBHO
CTOfKHeMCss ¢ AdedmuntoMm  4YenoBeyeckoro  pecypca, OCObeHHoO B
NHTENNEKTYyanbHblX, BbICOKOTEXHOMOMMYECKUX cdepax. [Adpyrumn criosamu,
30pOBbIN  YernoBeEK MOXET OblTb BbICOKOUHTENMNEKTYarnbHbIM, KyINbTYPHbIM,
006pa3oBaHHbLIM 1 MpeycneBaoLLUM.

Mow konnera roBopun o HepaBeHcTBe. Kak pa3 B 9TON cpepe 1 HaymHaeTcsa To
HepaBeHCTBO, O KOTOPOM Mbl MOXEM [ONro roBOpPUTb, €Cfiv Mbl He caernaem
cnegylowmin Wwar: Ham Hago M3MeHuTb dunococumo obuiectsa U NepenTn ot
BbonesHeLeHTpn4eckom KoHLenuum pasBuTUS 3[paBOOXpaHeHUns K
300POBLELIEHTPUYECKON.

Mepengem Kk cnegytowemy acnekty. Mbl JOMmKHbI chopMmnpoBaTh B obLecTBe
NOTPeBHOCTb B KynbType 340pOBbS. XOPOLMM MPUMEPOM 3TOr0 MOXET BObITb B
MeXOyHapoaHbI KOHrpecc, KoTopbi nposenu B Asctpum B 2014 rogy. B Hem
NPYHUMAanu yyactne 3KOHOMUCTbI, OPUCTbI, NpeacTaBuTeN MeguLMHbl N HayKW,
HO mMogepaTtopaMu 3TOro MeponpuaTua 6binn BuLe-NpeMbepbl pasHbiX CTpaH
Mupa — Poccus, K coxaneHuto, He Oblna npeactaBrieHa Ha 3TOM YPOBHe, —
KOTOpble rOBOPWUSIM O 340pOBbE 340POBbIX ntogen. [1oToMy 4TO TexHomnoruw,
KOTOpbl€ UCMOMb3YTCA B peabunutauum n B CNOPTUBHON MeAUUUHE, TOYHO Tak
e MOryT UCnofib3oBaTbCH ANA KOPPEeKUMn 340pOoBbsA Yy 340poBbiX fogen. Ho

Ans 9TOro HeoGXoaAMMoO, Mpexae Bcero, paspaboTaTb SKCMPECC-ANarHoCTUKY, U



TakMe CUCTEMbl Y HacC yXe ecTb. OTO MporpaMmmbl U aHanNUTUYECKNE CUCTEMBI,
KOTOpble TECTUPYIOT 4YerioBeka B TedeHue 9 MuHyT. [lanee Kaxabl 4YenoBek
nony4yaeT BO3MOXHOCTb MCMOSIb30BaTb TEXHOMOMMN — elle pa3 noadepkusato,
He nekapcTBa, — KOTOpble CNOCOOCTBYIOT NOAAEPXKKE OMNpeneneHHOro ypOBHS
340pPOBbS.

M nocnegHsaa MbiCnb, KOTOPYIO A XOTen BbickadaTb. Benukuin pycckuin domsnonor,
naypeatr HobGenesckon npemun, KMBaH [letpoBuy [laBnoB ckasan Tak:
«[MpodunakTnyeckas meanunHa AOCTUraeT CBOUX COLManbHbIX LEenen Tonbko B
cny4vae nepexoga OoT MeaAWUUMHbI NaTonorMm K MeauumHe 300p0OBbSA 300POBbIXY.
AHrnunncknn punocod bakoH ckaszan crnepywoulee: «llepBas 3agada MeauUMHBI
— 9TO npeaynpexaeHne 6onesHu, BTopas — nedeHne». Ha mon B3rnsag, ecnu
Mbl CMOXEM Hay4uTbCs YyrNpaBfisiTb HE TOMbKO 34paBOOXpPaHEHMEM, a 300POBLEM
YyerioBeka, YernoBe4YeCckMM pecypcoMm, To s AymMaro, YTO BO BTOPOW NorioBuHe 21-

ro Mbl Beka cMokeM nobeantb n HepaBeHCTBO. Cnacnbo.

M. CadhoHoB:

bonblwoe cnacubo, AnekcaHap Hwukonaesud. Cugawmn crneBa OT MEHS
Pukkapoo BaneHTnHM coenan MHOro 3aMeToK, M HaBEPHSIKA OHW KacarlTca yxe
He 4enoBeka, a Ton cpeabl 00UTaHUs, B KOTOPOM OH OOSMKEH pa3BMBaATbLCA U HE

boneTb. Pwvkkappo, FIO)KaJ'IyVICTa, HECKOJSIbKO CroB 00 3KOMNOormto 6yﬂ,yu.|,ero.

Riccardo Valentini:

Spasibo, thanks. | would also like to start with an aphorism, because we have
been listening about the Stone Age that ended not because of the lack of stones.
There is another interesting aphorism coming from an Indian chief. He was asked
to sell the land from an American company, | guess, and the story says that he
said, “I am not going to sell you my land”. “Why are you not going to sell your
land? | will give you a lot of money.” “I cannot eat the money. That is the

problem. So sometimes we have to go back a little bit to look at some of our



basic understanding of human life, and food is one of important components of
that. And the fact that, as has been said before from Jean, from Rodney about
the baggage acceleration we have in climate change, in use of resources, we
have been changing by 4 billion people since 1960 up to now, and we are going
to be 9 billion people in 2050. These are really scary numbers. How will we be
able to feed all these people together? We have one planet, we do not have two
planets, we do not have Plan B, we only have Plan A. That is our planet, so far.
So we have to live in our house and try to optimize our resources. And this is |
think my first point to make. | mean, we have been discussing innovation,
technology, robotics and everything. Maybe we also need a new generation of
thinking that is different from a resource-based economy that has been so far,
since the industrial revolution we have very simple: use resources, make a
process, transform that, put in the market, and consume as much as possible,
and consume as much natural resources as possible. So this linear thinking is
not working anymore. We see that. We have greenhouse gas concentration
reaching 400 ppm, it will probably be much worse in the next century. So, we will
need to have a more systemic thinking. Systemic thinking means that we need to
optimize our life, we have to optimize natural resources, our lifestyles, our way in
which we use food, for example. Food is a great example of integrating systemic
thinking. As | said, by 20150 we will have 9 billion people, and 80% of people will
live in urban areas, only 20% will live in rural areas. That is an important
question: how we are going to cultivate land and produce food, only 20% of
people will have to provide food for the rest of the 80%, so it is a really big
challenge. As well as the amount of land is becoming less and less. In 1960, we
had 1.7 hectares per capita, now it is 0.7 hectares, all in 50 years. We deforest,
we make more agricultural land, despite that every year we create something in
the order of 50 million hectares of deforestation to provide more agricultural area.
We still lack land. So our land is finite, so if you destroy forests, you create more

land, but at the same time you create a big impact on the natural systems. We



should not forget that forests are very important also in the greenhouse gas
balance. About 50% of our greenhouse gas emissions are taken up by forests
and oceans, more or less the same amount, 25% are taken up by forests, and
Russia, for example, has an important element for its target for Paris in forest. |
read that in the INDC of Russia you have 25% of emission reductions by forest
area. So we cannot destroy forests to make more food with land, and at the
same time try to reduce greenhouse gas emissions. And agriculture has been
doubling greenhouse gas emissions since 1960, now it is about 5.4 gigatons,
billions of tons of carbon emitted by agricultural activities. It is the third sector
after energy and transport in producing greenhouse gas emissions. So this
creates a very complicated system. We also do not know exactly how the
biosphere works, because we may have also feedbacks from climates. It was
mentioned before, the methane emissions, and the permafrost melting, can be
produced by warming, can be produced more methane emissions that creates
more warming. So you have an amplification of the feedback of the climate
system. So we are not yet sure how much this could be in the future. So the
system is so complex that we really have to change our way to address it. And
systemic thinking is very important. | will give you an example, again going back
to food. Food is also lacking in many regions of the world. We have about 800
million people without food. On the other hand, we have 1.2 billion people that
are overweight and eat too much. So at the end we have a paradox — every year
about 30 million people die, both for undernutrition or because they eat too much,
so they have diabetes, cardiovascular diseases, etc. So it is a bit of a paradox of
the system. Or we have globally something around 45% of food is wasted
globally. So we produce food, we use water, fertilizers, greenhouse gas
emissions enough to be thrown away. About 40-50% depending on the
countries, depending if it is food waste or food loss due to lack of technology, but
again, it is half of production is lost. So we could use this food, this waste, for

example, produce energy, why not? And actually our Global Energy Prize winner,



Valentin Parmon was dedicated to some extent to use catalysis for this new way
of bioproduction. That is exactly our new way of thinking, we should look at
circular economy basically. And of course our future should consider new
technologies that enable us to save resources instead of using more resources.
And this question is a little delicate, because | am not so sure that we can really
achieve that change of paradigm. It is a big change of paradigm, from resource-
based to circular economy it is not so easy. But of course research is very
important. But also the way in which we organize our businesses is also
important. So | think it is also a question of the industries to change the way in
which they think of the market. So recycling materials, upcycling materials.
Upcycling is another important thing: you can use waste, for example agricultural
waste can be used to produce new materials that have more value than the
waste itself. There are many examples. Even in the fashion, in the design, in the
stylish dresses that are becoming more trendy. You can have bags made with
waste of agriculture or rubber that has been reused, things like that. So yes, |
think the system thinking is the key for the future. | am optimistic but at the same
time concerned. So my definition would be a concerned optimist. That | think is

the best way.

M. CadhoHoB:

Bonblwoe cnacmbo. Pukkapao 3aTpoHyn LEWCTBUTENbHO BaXXHbIi MOMEHT BO
BPEMSA CBOEro BbICTYNNeHns. YTo Takoe oTBETCTBEHHOCTL? Kakon AosmkHa ObliTb
couunarnbHasa OTBETCTBEHHOCTb. KakoBbl (OpMbl 1 HOPMbI?

Cunogswmin cnpaBa OT MeHsl rocnoguH YyHr caenan He MeHbLUee KONMMYecTBO

3ameTok. Bbl gobaBuTte 4TO-HMOYAb K TOMY, YTO CcKka3an rocnogvH BaneHTnHn?

Rae Kwon Chung:
Thank you Chair. | would like to bring a very different perspective. | am not a

scientist and | am not a professional economist, but | am a Korean diplomat and



a UN official. That is my background. | spent most of my lifetime spending in the
negotiation room on climate change negotiation and also SD, Agenda 21. My
experience shows that there is a very strong perception that environment,
ecology, and also social inequality issues are detrimental to economic growth
and jobs. That is the main reason why government officials are fighting each
other in the negotiating rooms to pass these drafts, to add obligations to other
countries. Because it is becoming a burden-sharing business, rather than an
opportunity-sharing business. So based on my experience, now today in this
panel words | hear the most are innovation, paradigm change, and system
change. But yes, it is true, when we talk about innovations, we mainly think about
innovations in terms of technology and science. But | would like to strongly
suggest that now we need innovation in our economic policy making. | know Prof.
Pissarides is from the London School of Economics, so he is the professional
economist here. Now | think we ought to change the way we think about
economy, which means that from my perspective, at the moment we are focusing
too much on short-term return, in other word, shorttermism. So we are always
thinking about what will be the return of our new technology, of our new
investment, and immediately after the Paris climate agreement there was a news
report from Mr. Bondombo who said this Paris climate agreement will incur one
trillion dollars every year for the global economy which will damage the whole
global economy. That was the kind of perspective, but from my point of view, | do
not think that one trillion dollars is the cost to the world economy if we continue to
spend one trillion dollars every year for climate investment. In the long run, | am
quite sure there will be more jobs and more economic growth by 2030 rather than
collapsing the global economy. | am not sure because | am not a professional
economist, so | would like to have some comments from Prof. Pissarides whether
spending one trillion dollars for climate action will make our economy collapse.
So this is the kind of innovations we need to think about in how we operate our

economy, because for our future of our 21st century, the countries of the whole



world have already agreed by the SDG (the adoption of SDG was last
September). The heads of states already met in New York, they already adopted
SDG, 17 goals and 169 targets. So this is actually showing the picture of our
future, as well as also the Paris climate agreement shows that our future should
be sustainable and a low carbon future. That is the kind of vision the world’s
heads of states have already agreed on. Why is it so difficult to push it? And why
Is implementation so difficult? | think it is based on our preoccupation that
implementation of climate action, like carbon tax, for example, and also social
inclusion, like redistribution, will damage our economy. That is the perception that
Is actually very strong in our actions and implementations. So | think