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On Novehber 30, 40,000 de egares from 195.ountres descended on pa stohanfrer
outa qrobalcLlmare paci !rlhe u N Fr6nM* conwnlion on c[mlle chanqe,s
QNrccc) Cdfe.en.e o, lhe paftiB (COp2r). Ac.o.ding to aI in@rred, the slal€3 .re
i^credibly hlqh. By even the h6stconseB6 ve scien fc eslmares, tFe window for
meaningiulc ihale chang. niligaiio. -snd a chance to iffit warminq to h{o degrees
Celsius -ls qll.kryc ostng. Autwhat I Gt-]Gs coltd be renoved tom the atmosphere,
lhouoh.6bon negariE te.hnologie., lnctuding biom6ss en€qywnh c6.bon c.prure

Umiting Whmlng ro 2 De9r.6

TrE trc degrc€s waming s@nado w.3 origi.any poposed in lhe 1990s as an upper
limltlh6twoudavertllreworst.onsequencesof .rimatochange. Th€ uNFccca l
labelsahrodeqreescen. o6s"econom.atyreasbl€,end"cosroi.crive."Ah^6
degr€e @rfring scena o v66rate. to de€p culs i. emisions. as nuch as 70 p4rce
by 2oso, wlrh 6 de.arbonl2€d or even .8rbon nega ve e.6n6my by 2100, ac.oding t6
thehlelgovern e.rar p6.et on Ctimare Chs.qe ( pCC) pCCalsosuggestsrhalsuch
deep cl1! wourd not atlecl econ.h c !rov,lh.

But as world Leade6 h6v. d.wdled and emlssiMs grown over rhe oast 20 years, the
costs ha@ n sen and the ,€.sibirily dro ps or neeting s!.n a goa t_ So6e ctim are
scienlists.ssenlhal the clrenfthetorl. arolnd a p austbterwo deg.ee scenano s
disingenlousand asky. a.cordnqro a r.cenl study n Narure Geoscience byDi Kevif
Ande6on depLry dn.dorolrhe TyndallCentertor cum€I. change Researcn ar the
Uni@6'ly ol Marchesrer, mosl scena os that hmn w6r6'.q 6 rwo deqrees rety on
un.ealistrt lime tabr€s tor ehission5 pe6ktnq .nd untested technotogtes.

Acco.dinqro Anderson,'corbon budgers €ssoctared wlrh a 2.teqree Cetsrus rhreshotd
dem.nd profound and lmmediale changes td the consuf,pl on 3nd p@du.l]6n ot
enerqy.' He arg@s rhal lhe lPcc reli6 too heavity on c.6on neqa ve technotogtes,
q*ngi.ering, and orher untened and controveBi.tme.hanisms. Io stick to a 2
degree w6mln9 scenarro wlhoui rela.ce on these lnlested methods, anderso.
assedslhatCO2 must be removed from the globale.ergysyslem by2050 Thrsw6ud
have wlde3presd.ons€quen..s to the globale&nomy, panicuta y tor lhe pooesi

The Role olc.r56n c.ptuE and Sror.g. a Bl6m.r.

Ca6on Caplure and 510.69€ (CCS) .olrecrs ca6on diqide that rcutd otheruise be
emitted into lhe atmosphere by indusld.!rnd power generating sources,and pumps 11

d€ep undergroundfo. onEtemstoraqe. oespnebrqe nvenmenls .tolre
deve.pmenlofihistechnoooy, thasfolyettakenolf Manycarbonbudgetsreyon
6rbon neqalive l&hrclogies like ccs .r a biomass en.qy planr.

Biomass enerey can Eroude needed b€seload Do@r tor frore inbrhitlent reneMblei
slch as solar 3.d wifd, whle elso removnq carbon from lhe almosphere. As b omass

feedsiocks grou theyd6wcarbon from lhe amosphe€, offseltine sohe or a lofthe
.arbon eBissionsgener.led by bionass po@r qenersllon. Buming cenain biomass
feedn@ks, 5uch 6s foresrry slsh or u6an wood waste. can be .6rbon nedrar 6^d 6ls6
de.su\hwrsre sireamsrharwoud ellherbe buhedor andnred. 6y8rso burying rhe

resuhlngc66on lrom bioffass enerqy lndergrolnd,6ECSS ha.rhe potenna io be

BECSS @n6hry makes senle in parlicul.r rcgions or with pani.ula. feedslocks. One
exdmpe ls.re6s ofthe !$tem un ted st31es, where lsroe amounts ol lorest nrc slash

sndre.ldue6represenl Scle.tstsaliheUCBerkeley'sEnerqyandR*olrcesGrcup
lee th6lrhere i5 poEnn6lin BEccs, and rhar is one olrh. few porenri.ly cosr-efl..rive
carbon n€g.liv€ lechnorogles a%irabre for rh. r€qion ln rhe lalesr |PCCC repoft,
SECCS ir lBred 6s a poto nri.l clim at€ miriglrion tool

while co-deployment ol bioilass and ccs sounds pbmisina, it relee on assumptionssr
wel. curre.tly biomasspoweris geneElydepoyedonsman.car€s,byrimberinq
ope6iions, or as a sm€l per.enr.qe ol c@l Gfirinq slgnificanrly 6npiaq up BEccs
muld requne s€nific6nr biomass supply .h.ins 3nd inlrslructu.e th6l 6.e curen y
uravallableL desplte the vo umes of potenti.l feedslock. A bindlng .gEemenl n P.ns
may make pevi.usly expens ve rechno og es more desn6ble, as counrAes grapple wilh
ihe need ro cur carbon - and cd ir qokkly.

F6r more lnlormatio....:

coP21 clihale chanqe suhmit Never have rhe rtakea b.en so high

{hlp:/,\^rw.6n.com,2015/118O/europeIE.cer..is-cop21{limate-ch.ng€

ouaLiry n climale science
(htlprlvN.nrlLre 6mhgeo4.urn.ltu8/n12fl ulL/nse02559hlml), NaluG Geo*ien.e

El€clricily Lom biomass wirh ca6on @prurc could make westem U.s. .a.hon-neg.tive
lhtpr/nea.berke eyedu/2015/02o9le eciriciMfiom.blo ass willr-c6lbon-.apture-

.ourd h6ke.wostern u s-.arbon-negative4, Berkley
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