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from fthe fBritish fpoint fof fview fof frourse f{ fBritannia frules fthe fivaves f{ fsealed
Britain sfglobalfnavalfsupremacyf{ fdiedfo flikefi iesf{ fsugar fsugarfandfiimeff fiMore
BrazilianfthanfCacha af{ fAndflotsfoffihemf{ feasierfsaidfthanfdonef{ fafone dollar
one vote fratherfthanfone person one votefsystemf{ fasfgoodfasfdoingfnothingf{ fa
racefiofthefbottom f{ Sofitfisfwithfrlimatefthange

itfifits 2z 7 : 108 9193 / itffi 4 94 = lemon
juice fi fwhoseff) 4 94 =vitaminfC f{fitsffi) 91 = Brazil f{ fthemffi) 95 = new
technologies f( ftheyffi, 92 = private fsector fi rms f( ftheyffi, 94 = such
technologies fi fhisffi. 94 = thefindividualfsailor

(108 91) / (108 912) / (109 91-93) /
o (109 94-95) / A (110 91-92) /5 3,100 -1938 - 3,400
km fifi4, , fifil A4  -1805-154 =204 - 50% 200 - 1795 - 1908 - 5% - 1973 -
1975 - 1985 - 96% - 2003 - 15% - 15~35% - 25%

allowftfOft fiofV fifmakingfitfpossiblefforfitfrofV fifasfi fgoesfifi + 7 ‘- not
infrequent fifwhosefifbefsaidftothavefplp!fiftomeftofbefplp!fifmakefr fOfrfi - If
distilledfifgz - Nofwonderfifi thatfifitfisfi fihatfi - softhatfyfranfifeasier

saidfthanfdonefififfleftftofifnotfbecausefh fbut fbecausefBfifshouldfthey thave fp!p!fff
) - onlyfwhenfifbefiofVfifieavefitfiofi fiofVfiftequirefihatftfi - Sofitfisfwith

dispersed concentrated fi fiinegalitarian egalitarian fi fiprevalent rare fi
compulsory optional fi fimandatory optional fi fiintermittent constant fi
resistant vulnerable fi fiinevitable avoidable fi ficoncerted uncoordinated fi
reluctant eagerfifimyopia foresightfifdisclose conceal

notfjustfasfenergyfsourcesfoutfinfihefmakingfoffkeyfmaterialsti 91 f{ fihefi rstfio
apply fthe fsolution fsystematicallyff) 4 94 f{ fshort termfresultsfii, 942 f{ fonly
thanksfiofgovernmentfinterventionffi, 93

e (110 94-111 A ) H & o X iy First fwefneed
newftechnologiesfi fAbovefall fi =

= 9612 H )z (

oln

,110 93)
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154 2K ) - 2040 ( Ch ) -50%( A ) + 200
( ) - 1795( )-10 % &) 1908(Model T  iv)-5%( & )-
1973(1 ) - 1975(Pro lcool) - 1985 - 96% - 2003( exi fuel) - 15%( & ) -15-35%( <) -
25%( ). 15% | = = ao 2= o
A 2 11 96). =2 (HoratiofNelsonfifColumbusfifHenryfFordfifFiatfi
VolkswagenfiffenniferfEaglinfifgrogfifiimeysfifhardftackfiftacha afifcaipiroska 'fi & 1-4
True(Falsefi ( o, Ctfi A
g 154 2041 |, Fiatfi fVolkswagen fal %fi fi0% f& £ FoF, A
). H (arefsaidftothave fifitfisfestimated fifmay thave fbeen fithopefullyfifcould) Al
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108 [ H¥] Caipirinha( Caipiroska fifirazilian 2 A o H} A
? fCacha a(Vodkafwithflimefjuice 2
andfsugar

108 1A ffromfthefBritishfpointfoffview fof A =
course

108 1A the flargest fempire fin thistory fby o] 1
population fffi. fmillion finfi4. 3
and fby farea fiffi/ fmillion fkm fin
1922)

108 91 H-% cannot fbe fexplained fby fa fsingle =l
factor! fi Britains fi industrial
supremacy fvas fobviously fat fthe
heartfoffit

108 11 allowed fit fto frun fcolonies fwith  allowfrfDftfiofVifi = it
small fiarmies fifi fimaking fiit
possible ffor fit fto ficontrol fimore
thanftenfiimesfitsfownfpopulation

108 11 it fwas fits fability fro frrontrol fthe 9 - (A)
oceans fithrough fisuperior finaval
forces fwhich fmadefsuchfaflarge
andfdispersedfempireffeasible

108 11 dispersedfiffeasible H} (concentratedfifimpossible)

108 11 Britanniafrulesfthefwaves fasfone = Britanniafsfi

114 i versionfoffthefpatrioticfsongfiRule
Britannia fgoes

108 924 competing fiwith fi Spain fithe o]

NetherlandsfandfthenfFranceffor
Europeanfi fandfeventuallyfglobal
fnavalfsupremacy
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edgedfoutfitsfrompetitorsfonefby
onefbyfinvestingfaggressivelyfinfi
a fiwell armed fiwell provisioned
andfwell runfnavy

ThefBattlefofflrafalgarfinfi3) O fin
whichfthefRoyalfNavy funderfthe
command fiof fiAdmiral fiHoratio
Nelson fdefeatedfi

sealed fiBritains figlobal finaval
supremacy fifor fimore fithan fia
century

Britain fgivenfitsfislandfstatus fwas
virtuallyfuninvadable

its firelatively fismall fifind fithus
economical fi army fi almost
exclusively fi for fi maintaining
internalforder

the fifhot fiinfrequent firevolts
against fi its fi notoriously
inegalitarian fi socio economic
order

capturing fi far ung f1 lands
repellingfattemptsfoffrivalfpowers
fand fprotecting ffrom fpiracyfits
commercialfships
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Thefsuccessflfi foffthefBritishfEmpirefi fihefiargestfempirefinfhistoryfbyfpopulationfi fi frannotfoefexplained

byfafsingleffactor : Thefsuccess fi  cannotfbefexplainedffi + If = thefBritishfEmpire
.byfpopulationfifpyfarea byfefi (- ).

Itsffamedfskillfforfilivide and rulefallowedfitfiofitunfroloniesfwithfsmallfarmiesfi fmakingfitfpossiblefforfitfio

controlfmorefthanftenfiimesfitsfownfpopulationfHallow f+ fOft fiofV!fmakingfitfh 2 fpossiblefforfitffi 4t

) toftontrolff& % A . morefthanfienfiimesfti =~ ©] =]
itfwasfitsfabilityfiofrontrolfihefoceansfihroughfsuperiorfnavalfforces fwhichfmadefsuchfafiargefandfdispersed
empireffeasiblefffitfwasfAfi fwhichfmadefBffeasiblefrfB AY A( )
which ). makeft+fOftfi (feasible). suchfaftfi +

Britanniafrulesfthefwaves fasfonefversionfoffthefpatrioticfsongfiRulefBritannia fgoesfffasfi fgoesfrfffi & -
o) -
21

. goesfrfi ~

itfedgedfoutfitsfrompetitorsfonefbyfonefoyfinvestingfaggressivelyfinfihefronstructionfoffafwell armed fwell
provisionedfandfwell runfoavyffedgefoutfrfi 2 10 Y . byftfi = (byfinvested
fwell provisionedfifwell runfsfi  + 3% navy

ThefBattlefoffirafalgarfinfi3) O finfwhichfihefRoyalfNavyf fdefeatedfihefcombinedfi eetsfoffiheffrenchfand
thefBpanishfnavies fsealed fBritain sfglobal fnavalfsupremacyfifin fwhichfrfi + A (
ps| which ). ThefBattlefi fi  sealedf? i Z1&

). well armed

ok

Safetyfiromfexternalfinvasion finfiurn fallowedfthefrountryfiofusefitsfrelativelyfsmallffaindfthusfeconomical
armyfalmostfexclusivelyfforfmaintainingfinternalforder foyfsuppressingfthefffiotfinfrequent frevoltsffinfrurn
= in (2% A3z ). allowfr fOfrfiofWIfnotfinfrequent frfi A SHSof =

-

o).
thefstrongfnavyfenabledfitfiofexpandfitsfempirefbyfrapturingfi frepellingfi fandfprotectingffromfpiracyfits
commercialfshipsfengagedfinfrolonialfiradeffenable fr fOfr fiofW!fbyfi 2. protectfAffromfB

= itsfrommercialfshipsfi 7] fromfpiracyfi 7 . engagedfinfefships 2
up (8t )

supremacy , dominance inferiority
mercenary hiredfsoldier
dispersed 5 scattered concentrated
feasible Al viable impossible
patriotic o nationalistic unpatriotic
edgefout =2 o v outdo
provisionfif1 , supply
sealfif1 A 2 secure
virtually NS practically
uninvadable impregnable vulnerable
suppress 5 crush
inegalitarian 2 unequal egalitarian

10
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populationfrfBritainfifitfivasfitsfability frfi
Battlefofflrafalgarf{ fi) 3
Britain

fromfthefBritishfpointfoffview foffroursefsfs:

=

H

al*}

23 A

, A

itfi f1) 3
93 itsfislandfstatusfrfBritain
- itfBnabledfit fifitsfempirefifitsfcommercialfshipsfefBritainfifthefrapturedfiandsfefi

o

o]
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3
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remote nearby
repulse
( 5 3,100 1938 - 3,400 km
kil ( =
- 'Britanniafrulesfthefwaves ffi  ish
A ] - 1805
A9 / Al L ( )
A R AFA
A - Itsffamedfskill fifitfAllowedfitfifforfit fifitsfown

92 itfadgedfout fifitsfrompetitorsfrfBritainfifinfwhichfrfthe

108 94 -~ 109

thefrountryfrfBritainfifitsfarmyfifsocio economicforder fr

=
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S
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/ sealedfi fsupremacyfsfi
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108 94 -~-109 95

108 94(109 A

)

109 1MA

a ftiny ficheap fifruit ficalled filime
) playedfaferiticalfrole

started fiin fithe filate fi fteenth

[1] [2] - ;

o[y
ofol

- notfA fnotfB morfC

century fithe fibiggest fikiller fiof
sailors fivasfnot fenemy fships fnot
pirates fnorfevenfstorms

109

e

Itfwasfscurvyfi fathorriblefdisease

whosefifi 4 9]

whose fi symptoms f1 included

lethargy fiswollen fiand fibleeding

gums floose fteeth fsevere fijoint
painfandfoftenfdeath

109 12 H

scurvy fis fraused fby fthe flack fof

e
2

204

vitaminfCfi fitsfrausefremainedfa
mystery fiuntil fithe fitwentieth

century

109 12 %

Unlike fimost fiother flanimals

o] (synthesize)

humans fi cannot fi synthesize
vitaminfC fsoftheyfneedfioftakefit

orally

1

1
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rancid fisalted fimeat fiweevil
infestedfbiscuitsfffhardftack fand
stalefbeerf fdiedfo flikefi ies

ship ownersfandfgovernmentsfare
saidfiofhavefassumedfafp) %fdeath
rate

It fis festimated fthat fscurvy fkilled
more fithan fi, fimillion fisailors
worldwide

storefvitamin fC ffor fatfleast fforfa
month fand fusually fup fto fthree
months

vinegar fand fwitriolic facid fwere
tried! fSlowly fthe fjuice fof fritrus
fruits frame fto fbe fknown fas fan
e ectivefture

the fiscienti ¢ finame fifor fithe
vitamin fiis flascorbic fiacid fwhich
literallyfmeansfanti scurvyfacid

alsofknownfbyfitsfrivalfnavies fbut
the fRoyal flNavy fwas fthe fi rst fto
applyfthefsolutionfsystematically

In fi 240 fithe fiAdmiralty fimade
lemonfjuicefaftompulsoryfitemfi
thefration fof fivatered downfrum
knownfasfigrog

lime fwas fcheaper fand feasier fto
provisionfi funlikeflemons flimes
grew fiin fiBritains fiCaribbean
colonies

it fwas fthen fmistakenly fbelieved
thatfscurvyfwasfruredfoyfacidityfi
rather fthan fby fvitamin fC fffvhose
levelfin flime fis fonly faround thalf
thatfinfiemon

Within fijust fiover fia fidecade fi
scurvy fivirtually fidisappeared fi
calledflimeys fbyfthefAmericans

AN
o , =
S| o] &
XI5 L2 204

12

Al

A

o3 "3E
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cC 24 = e d : AAM E BY 2,
= (hardftack), 71 =& A Gl Zr (14 ii%1 C
=, % 5 )
& A 4= A 50% il
194 = A 200 4 A 4 "
— g (vitriolicfacid) Zr q . =2 30|
P dFF T A C 208 & &%
c ® , C ascorbicfacid 2f &
. t z z 5, A A
1795 4 (Admiralty) A 2 A, 'grog £ &
BF . o A = A s =
4 o] T o S =
cfh o A8} A ( ) 2¥ o
e E F10 Al d A
s A = Al limeys £ =, = 3 =

thefbiggestfkillerfoffsailorsfwasfnotfenemyfships fnotfpirates fnorfevenfstorms fitfwasfscurvyfimotfa fnotfs
norfevenfCfsfA B , & C . Itfwasf P s o (Itfefthefbiggestfkiller).
afhorriblefdiseasefwhosefsymptomsfincludedfiethargy fswollenfandfbleedingfgums fioosefteeth fseverefjoint
painfandfoftenfdeathffwhosefsfi A (A afhorriblefdisease fwhosefsymptomsfefit 4h.
swollenfifbleedingfrfgums
Unlikefmostfotherfanimals fhumansfrannotfsynthesizefritaminfC fsoftheyfneedfioftakefitforallyffinlikefr
(- © ).sofsfAx . itfrfvitaminfC!

Subsistingfonfafdietfoffrancidfsaltedfmeat fweevil infestedfbiscuitsfifnardfiack fandfstalefbeerfiorfmonthsfon
end fsailorsfonfirans oceanicfvoyagesfievelopedfscurvyfandfdiedfo flikefi iesffSubsistingfi fefi (A

sailors Zt ). subsistfonfsrfi . forfmonthsfonfendfsfl Z . weevil infestedfsfi +
= el
Scurvy fwasfsofprevalentfthatfship ownersfandfgovernmentsfarefsaidftofhavefassumedfaf0) %fdeathfrate
fromfitfisoftfi + thatfifsfi ~ . . befsaidftofhavefp!p!fefi ( S| 2l =
XA ol ).
Slowly fihefjuicefoffritrusfiruitsframefiofbefknownfasfanfe ectivefrure falthoughfuntilfihefiwentiethfeentury
itfwasfnotfunderstoodfthatfthefactivefingredientfwasfvitaminfCfromefiofbefp!p!frfi ] ).

it that3]. althoughfrfi
the fAdmiralty finade flemon fjuice fa frompulsory fitem fon fa fsailor s fration fand frleverly fensured fits
consumptionfby fmixingfitfinfthefrationfof fwatered downfrum fknownfasfigrog ffmakeftfOftfi (a
compulsoryfitem fmade ensured 2. itsfifitfrflemonfjuice!fknownfasfi frfrum N
itfwasfthen fmistakenly fbelieved fthat fscurvy fas fcured fby facidity fffn fwhich flime fisfhigher fthanflemon
ratherfthanfbyfrvitaminfCfffvhoseflevelfinfiimefisfonlyfaroundfhalffthatfinfiemon : itfrfihat2 (&
2k ). AfratherfthanfB!finfwhich A = acidity fwhose 4] = vitaminfC!fthatfrftheflevelffi
).
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lethargy sluggishness vigour
synthesize i produce
orally 9l byfmouth
subsistfon ~ livefon
rancid (=2- = rotten fresh
stale =, A Fot at fresh
prevalent Y - widespread rare
frantic desperate calm
remedy cure
citrus zr
systematically A methodically haphazardly
compulsory mandatory optional
acidity , sourness alkalinity
prominent = conspicuous inconspicuous
of U= 2ol A4 A3 /155 ¥A A
= (% W) Ak = 3 /
= CAF-208 F 9 ¥4 ¥ % =
(hardfiack) - 71 & % - A 7 50% 2 2 1941 B = 200
g (A i o, g /% -® 237 4 208 F@2
ascorbicfacidfefianti scurvyfacid f{ fi o & A 1795 A =
grogfi  ® A( s 5 = C
AuEA ) /10 A4 o - limeys =2 o] 2109 A limefsfi

30| /109 91 whichfftarted frfi1A] - Itffvasfscurvy frfr - whosefrfafhorriblefdiseasefi

109 92 itsfrausefefscurvy - theyfheed fefhumansfifitffakefitforally fefvitaminfCifitfeathfrateffromfit fefscurvyf{
109 93 itffvasthotfunderstood fefl - whichffiterallyfmeans fefascorbicfacidf{ fi) 4 94 itsfrivalfnaviesfefi
- itsfronsumption fifitffixingfit frflemonfiuice fifThisfivasfpartly foecause frfi d o] -
whosefefvitaminfCfi fi) 4 95 afnamefeflimeys !fi s diedfo flikef1 iesfrfi | 7+ / thefirstfio
applyfthefsolutionfsystematicallyfrfi = Al
Al : z ¢ 2
7 F 10 A4k
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(1] [2]

Anotherfrountryfforfwhichflimefis
afsymbol fof fnational fidentity fis
Brazil

the fcountry s fnational falcoholic
drink fraipirinhafi flimefjuicefi
sugar fiand ficacha a fiBrazils
nationalfiiquor

Caipirinha fican fibe fimade fiwith
vodka fin fwhich frasefit fis fralled
caipiroskalfPersonallyfifpreferfit

Cacha a fiis fidistilled fi from
fermented fsugar ficane fjuice fiffio
caipirinha fiis fisugar fisugar fiand
limefl

Iffdistilledfiofathighfdegree fsugar
cane fijuice fibecomes fiethanol
which fran fbe fused fas fa ffuel ffor
automobiles

Asftheflargest fproducer fof fsugar
cane fiin fithe fiworld fiBrazil fihad
experimented fi fsince fthe fearly
twentiethftentury

Henry fFord s fModel T fthe fi rst
mass produced frar flaunched fin
4) 3 fialso frran fion fia figasoline

ethanolfmixture

the fiGreat fiDepression fand fthen
thefSecondfvorldfiwarfi fmaking
a fi0% fimixture fiof fiethanol finto
gasoline fi mandatory f1 and
subsidizingfthefethanolfindustry

thefuse fof fethanol fdeclined fwith
cheap foil fbut fafter fthe fi rst fOil
Shockfinfi42.

Brazil s fi 420 fiNational fiEthanol
Program fiffiro Icool fisubsidized
both fi sugar fi producers
investmentsfi fand fthe fprice fof
ethanolfatfthefpump

15

oft

o]

ol
Jao)

ofol

+ 3 (Ifffftfis fdistilled)
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10 2% ~ carfproducersfoperating fin fBrazil o]
ffuch fasfFiat fand fWolkswagen fi
Byf1430 f#l %foffallfnewfrarsfsold
infBrazilfhadfall ethanolfengines
10 92 theflaunchfoffthefi exi fuel fcars +
fiby fiVolkswagen fiin f1,) ).
followedfby fother fmanufacturers
hasfsecuredfethanol sfplace
110 92  ethanolfsuppliesfi0%foffitsfannual
~0] energyfproduction!fNofwonderfi
JenniferfEaglinfi fiMorefBrazilian
thanfCacha a
10 93 d - 114 modern fi biofuels fi fiuch fias likefasfifi
\ biodiesel fmadefwithfplantfoilsfiike
asfrapeseedforfsoybean forfanimal
fat fi fonlyfinftheflastfrouplefof
decades
10 93 % dozens fiof ficountries fiare finow 15|
requiringfthefmixingfoffethanolfin
gasolinefandfpiodieselfinfdieselfoil
o 4 4 A Al o Al -
2 ( A 320 ) AT Al
(114 iiish = , = &
). Ely (T A4,
AR
Al (114 ivdi4) 3
Model T HF iy 52 ). ¢ g 2 A7
2 F, A¥ % 5% 2
o] 22 A7
1 Al A 7 &
Z  (Pro lcool) A A 2]
ot A o E (Fiat fi fivolkswagen fi ) =5
1985 A] 96% T 9 T ;
3 el 4 .7 2003  Volkswagen Bl
exi fuel i o = , A El
] = 15% JenniferfEaglin A]
'More fBrazilian fthan fCacha affi A !
Piis ( EH A = G
) 5 A = 20 ol (14 v '
). = 5=
Bk =
m bl ]
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Another frountry ffor fwhich flime fis fa fsymbol fof fnational fidentity fis fBrazilfiSffor fwhich fr fi +
el (A Anotherfcountry fi d -~ ). Anotherfcountryfi fi  is!

Iffdistilledfiofathighfilegree fsugarfranefjuicefbecomesfethanol fwhichfranfbefusedfasfaffuelfforfautomobiles :
Iffififis fdistilledfsfi ( - be ). whichfsfid (A ethanol). befusedfasfi fr

Asftheflargestfproducerfoffsugarfranefinfthefworld fBrazilthadfexperimentedfwithfthefusefoffethanolfasfa
fuelfforfmotorfrarsfsincefthefearlyfiwentiethfrenturyffasfefi (- ). hadfexperimentedfrfi (
-2 A A %k < ©]). sincefrfi 4.
followingfthefrollapsefinfinternationalfiradefduefiofihefGreatfDepressionfandfthenfthefSecondfiVorldfivar
whichfmadefthefimportationfoffoilfdi cult fitsfgovernmentfstartedfseriouslyfpushingfforfthefusefoffethanol
fuelffifollowingfrfi (- ). makef+fDftfi (di cult). startfrfi (pushing). itsfrfBrazil

by fmaking fafD% fmixturefof fethanolfintofgasolinefmandatoryfandfsubsidizing fthefethanolfindustry by f+
T (makingfifsubsidizing) 2 = . makef+fOftfi (mandatory) % afp%fmixturefoffethanol

intofgasoline 7]

car fproducers foperating fin fBrazil fffuch fas fFiat fand fVolkswagen feven fdeveloped fengines fthat frould

exclusivelyfbefrunfonfethanolffoperatingfinfBrazilfrfproducers . couldfbefrunfshfi +
. runfonfi frfi

Butftheflaunchfoffihefi exi fuel fears fwhichfranfrunfonfanyfmixturefoffgasolinefandfethanol foyfvolkswagen

infy) ). ffollowed fby fother fmanufacturers fhasfsecured fethanol sfplace : theflaunchfi  fi fhas

securedffi F2 B & A3t Mfwhich? 2 followedfbyfi

NofwonderfthefAmericanfhistorianfjenniferfEaglinfiitledfherfimportantfstudyfonfihefhistoryfoffethanolffuel

infBrazilfiMorefBrazilianfthanfCacha a f8fftfis fNofwonderffthat fifsffi © . titlefr fOf I ( E®)-=
o - g
v (vf )

nationalfidentity A A
liquor , spirits
distil re ne
ferment lg = brew
mandatory compulsory optional
subsidize = fund tax
substitution replacement
capacity capability
exclusively & solely partly
uctuation variation stability
securefifi ) ensure lose
manufacturer maker
biofuel fossilffuel

17
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of A= A F A 4 4 3 (0 2ol - 4

= ) - iiish caipiroskafifi SH( = = =5 )/ =
ut . - KA - 2041 Al (
ivfi4) 3ftModel T & ) =) el 5% & : 22

-1973 1 Z /1975 Pro lcoolfsfi Al 23]

1970 9} FiatfifVolkswagenfi = -1985 96% - . . = - 2003
Volkswagen exi fuelffi 2 fifi & = 15% - JenniferfEaglinffi fiMore
BrazilianfthanfCacha afifi %] = 20 . s E A 2 AHAFE ) A iy 3
109 96 thefrountry sfefBrazil - It sffnadeffrom fefraipirinhaf{ fi / iiifitffsfralledfififpreferfit f£fi

/110 91 whichffianfbefused frfethanolfifwhichffnadefthefimportationfoffoilfdi cult frfi
itsfgovernmentfefBrazil /110 92 thatffiouldfbefrun frfenginesfifwhichffianfrun fefi exi fuel frarsfifitsfannualfenergy

productionfsfBrazil - herfstudyfrflenniferfEaglin /110 93 infanfattemptfiofi fefi 4 iy e
: sugar fsugarfandflimeffrfi A sl 2+ / MorefBrazilianfthanfCacha afr
A S yis A A
o = ] S| ]
g 3%,
14-4 4 10 94-11 92
110 94-11 92 [ [2] - , B
10 94 melting fpolar fice fand frising fsea H F o] o9

levels fincreases fin fthe fstrength
and fifrequency fiof fiextreme
weather fi events fi fheatwaves
cyclones fi ooding fwild re fand
massfextinctionfoffspecies

10 45 There fiis fia fiscienti ¢ ficonsensus thatfii & AFQ) Sk
that fiif fithe firise fiin figlobal
temperaturefisnotfrontrolledfvery
soon fi fhumanity fwill fiface fian

existentialfthreat
10 94 % greenhouse fgases fffuch fas fCOZ, Al ]
methane fnitrousfoxides fetc!
10 95 First fiwefneed fnew ftechnologies! Akl -
Andfiotsfoffthem!
10 96 A (1 A biofuels fisolar fipower fiwind =9 . evenx
=) energy fi wave fi power

hydroelectricity fihydrogen fifuel
andfevenfnuclearfpowerfasfafstop
gap f1 measure fi in fi some
circumstances
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Capturing fiemitted ficarbon fiand
either fusing for fburying fit fcould
alsofplayfafffninor frole

more fie ective fways fiof fistoring
electricity fsofthatfwefcanfusefthe
intermittent fielectricity fi fion fia
moreftonstantfbasis

It fiis finot fijust finew fienergy
technologiesfthatfwefneed

Fossil ffuels fare fused fnot fjust fas
energyfsourcesfbutfinfthefmaking
of fikey fimaterials fi fi fisteel
fertilizer frementfandfplastic

technologies fithat fiuse fias filittle
fossilffuelfasfpossiblefi fmethods
forftheirfmorefe cientfrecycling
and falternative fimaterials fwhose
production frequires fless fiffdeally
zero ffossilffuel

adaptation fitechnologies fithat
help fius fideal fi with fithe
consequencesfoffrlimatefthange

better ftechniques fifor firrigation
water frecycling fand fdesalination
while fdeveloping frrops fthat fare
more firesistant fito fiextreme
weatherfevents

Improvements f1 in fi weather
forecastingfandfi oodfcontrolfcan
help fus fbetter frope fwith fstorms
andfcyclones

A}
o

0|

Al

ool
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Itfisf1 fthatf

1 - notfjustfafbut{B
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AL E

)‘(:Il-

EL
4
>

AV

of ]Il)j
o\

.0l o]

o

Thefworldfisfalready fexperiencing fmelting fpolarfice fand frising fseaflevels fincreasesfinfthefstrengthfand
frequency fof fextreme fiveather feventsfi  fand fmass fextinction fof fspecies : 3 ( H & ).

experiencing 2 (icefandfseaflevelsfifincreasesfifextinction) 2. meltingfifrising fefi

Therefisfafscienti cfronsensusfihat fiffihefrisefinfglobalfiemperaturefisfnotfrontrolledfveryfsoonfbyfradically
reducing fthe femission fof fgreenhouse fgasesfi thumanity fwill fface fan fexistential fthreatfiSfthat fr fi
(consensus Y ). ¥ (ismotfcontrolled), 2  willfface!foyftfi =

First fwefneedfmewftechnologies fAndfiotsfoffthem : & (= Andfwefneedflotsfof
them !fthemfrmewfitechnologies!fi

alternativefenergyftechnologiesfthatfwillfenablefusfiofgeneratefenergyfwithoutfemittingfgreenhousefgases
fGHGs fithatfsh Z (A technologies). enableft+fDftfiofV!ifwithoutfifi

Capturing femitted frarbon fand feither fusing for fburying fit frould falso fplay fa fffninor frole :
(Capturingf1 fandfeitherfusingforfouryingfit). eitherfAforfB!fitfrfemittedfrarbon!femittedfrfar ( ).

Wefneedfnorefe ectivefwaysfoffstoringfelectricity fsofthatfwefranfusefthefintermittentfelectricityfgenerated

byfsolarforfwindfpowerfonfafmorefconstantfbasisfBsofthatfr fEfr franfefi (2 ). generatedfbyfi fr
electricity 32 . onfafi foasisfxfi ( %)
It fis fnot fjust fnew fenergy ftechnologies fthat five fneedfifit fisfi fthat fi (need 2 new fenergy
technologies ). notfjustffi notfjustfAfoutfB 5
alternative fimaterials fiwhose fiproduction frequires filess fiffileally frzero fifossil fifuelfi 5fiwhose fi= fi
A (A materials fwhosefproductionfefi ). productionffi ~ fi frequires!
o)
extinction & dyingfout survival
consensus o o agreement disagreement
emission discharge absorption
existentialfthreat
alternativefih R substitute conventional
stop gap o temporary permanent
intermittent R = sporadic constant
fertilizer
recycling reuse
adaptation = adjustment
drought = dryfspell ood
irrigation , watering

20
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desalination
resistant
o] ol=aFd
/2" = A
A /A,
42 2
&/
g =
3 Z 110

3
b (8} )
( )&
T tolerant vulnerable
A4 = A 4 3 7)) A
co, - A ) 4t i} = ok
(7 ) =(
=) =( ) ( viFCCUS) -
F 5 W -
/ & &= = = 4t - o]

ftheirffnorefe cientfrecycling frfit

95 themffotsfoffthem frfnewftechnologiesf{ fi A itfAsingforfburyingfit fefemitted

carbonfifthatffvillfenablefus frfalternativefenergyfiechnologiesfifi 91 thesefmaterialsfefi

T - whosefsfalternativefmaterialsfifi 92 thatfhelpfusfdeal frfiadaptation

technologies fifthatfarefmorefresistant frfcropsfifthatfarethappening frfstormsfandfcyclones!fi : Andflotsfof
themfrfi &£ 8 S R / asfafstop gapfmeasurefefi
4g o
=3 = o A 2
H 2 «w =] [=1 T T
14-5 R m 93-12 93
u 93-12 93 (1] [2] + , T

1 93 Betterftechnologiesfarefnecessary s A4 A
butfnotfenough!fi fmainlyfpeople
infthe frich frountries fand fricher
peoplefinfdevelopingfrountries

1 94 A Even fwith fthe fuse fof falternative Evenfwithfiffhopefully
energies filike fibiofuels fielectric
batteries fi and fi fhopefully
hydrogen ffuel frells fwe fneed fto
drivefless

1 94 % This fiis fieasier fisaid fithan fidone Z wheref? fi
especially fin ficountries flike fthe
US fwherefaflotfofflong distance
drivingfisfinevitable

1 94 a fimajor fiinvestment fiin fipublic 5

transportfand finftheflongerfrun fa
radical frreorganization fiof filiving
spacesfthroughfchangesfinfurban
planningfregulations
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More fie cient flhouse finsulation

falg! fi lling fiof fiwall ficavities
installation fiof fidouble or fitriple

- EdiblefEconomicsfifthapterfi/ fLIME
glazed fwindows fand fthe fuse fof

1 95 %
heatfpumps
o ce fiblocks fishould fibe fibetter

1 95
canfhavefafbigfimpact

m 963

1 96+
35%)

u  v6 (112

1008

m 16
)

112 A

12 91

12 92 F

12 92

112

insulated fiand fwe fshould fileave
only fia filimited fiamount fiof

lightingfon
Third fchangingfourfeatingthabits

Agriculture fiaccounts fifor fia

substantialfamountfoffgreenhouse
gas fi fEHG fi emissions fi fthe
estimatefvariesfbetweenfi0%fand
. o}
M

Beef
eat fi more fi seasonally fi
greenhouses fieven fif fithey fiare
1

local fi freduceftheirfexpectations

forfon demand fiood

AV

9 ol

- leaveftfDfrfon

Thenffi 95

Second

=
-
]

)

Beef fi flaccording fito fia frrecent

estimate fitfaccountsfforfy 0% fof

all fi GHG f1 emissions fi from
agriculture ffflso fsee fiPrawn fand

ofol
i

H

willfnotfamountfiofmuchfwithout

concerted filarge scale fipublic
actionfi fiMarket fincentives fand
individualfchoicesfarefnotfenough

Iffleftfiofthefmarket fmanyfoffthe

technologiesfi fwillfsimplymotfpbe
notfbecausefAfbutfbecausefB

developed
Thisfisfnotfbecausefprivatefsector
(reluctantfi feager)

rms fere fievil fbut fbecause fthey

are funder ficonstant fipressure fto
deliver fshort termfresultsfi fffee
iffnotfifi

Spices
in fia fimatter fiof fidecades fif fnot

longerfi fiimefhorizonsfoffyears fif
not fiquarters fiand fithus fiare

12
understandablyfreluctant

22



- EdiblefEconomicsfifthapterfi/ fLIME

12 934 Thefmyopia fof fthe fprivate fsector (A) - (myopiafi fioresight)
isfwhyflarge scalefinvestmentsfi
have fhistorically frequired fstrong
governmentfaction
12 93 5% -~ almost fexclusively ffunded fby fthe iy - respectively
USfgovernment fffi fidefence fand
health firesearch fiprogrammes
respectivelyfi fseefiNoodle f1 fonly
thanks fi to fi government
intervention
T 5 £ Fof & gCo 3
o4 ge 9 , ( & 7 =
% o o E A =
Al s Ein e
_—1 ol ( )
, 3 = of (L
# ) ofm = F 0%
o] .l = 5, A o] 2
°| 5 x 5 4 Al Chc
5 (A" 15% 35% ). =] Az = ]
, & e Al 25% %  (Prawn - Beef
). s - Al : s ( &
) Al el Al S d K )
g= % I T R
) I , 2ol A= K P
A 2 s . % oA % 2
S - - g
, A3 o Q u} s s ( Spices
A S A, 2 A= L2 4 7,
F o4 %
% 3 @ A 9 A
3 sE - Rk
A ( o & X' Kis ) 2 ( Noodle ).
s AL s 5 7 = 4 el
ag W oW o

Thisfisfeasierfsaid fthanfdone fespecially finfcountries flikefthefUS fwherefaflotfofflong distancefdrivingfis
inevitablefbecauseflivingfspacesfarefspreadfoutfandfpublicfiransportfisfpoorfifeasierfsaidfthanfdone fe it}
. wherefsfi 7 (A A (arefspreadfoutfi

= A

isfpoor i &.

countries f1 7). because?]
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reductionfinfthefusefoffpersonalfrehiclesfwillfrequire fafmajorfinvestmentfinfpublicftransportfand finfthe
longerfiun fafradicalfreorganizationfofflivingfspacesffrequire 2 T (investmentfifreorganization) ]

infiheflongerfrunffi . willfrequirefi
Morefe cientfhousefinsulationfifi fandfihefusefoffheatfpumpsfwillfieducefenergyfilemandfforfnousefheating

=

enormously : = (insulationfandfthefuse) and 2 . enormouslyfrfreduce (enormous
).

o cefblocksfshouldfbefbetterfinsulated fandfwefshouldfieavefonlyfafiimitedfamountfofflightingfonfinfo ce

blocksfoutsidefworkingfnoursfishouldfbefp!p!frfi + .leaveftfOftfonffi D

tryingftofgrowfthingsfinfgreenhouses fevenfifftheyfarefiocal forfshippingfifirfevenfi ying fnon seasonalffood

itemsffrom ffar faway fran frreate fhuge frarbon ffootprints : F(tryingfi forfshippingfi)  can
createlfevenfiffefi  ( ~ ). theyfsfthings!

Iffleftftofthefmarket fmany fofftheftechnologiesfthatfwe fneedfinforderftofcombatfandfropefwithfclimate
changefwillsimplyfnotfoefilevelopedffiiffitheyfare fleftfrfi . inforderfiofVfsff . combat3t

copefwith climatefthange 3t ® . willlnotfefplp!frfi &
Thisfisfhotfbecausefprivatefsectorfi rmsfarefievil fbutfbecauseftheyfarefunderfronstantfpressureftofdeliver

short termfresultsfi faftendencyfthatfhasfbecomefevenfworsefunderfi nancialfderegulationffnotfbecausefA
butfbecausefBfefAfl Bfi . aftendencyfrfRl % % . evenfrfi (worse) =

Infdevelopingfandfileployingfigreen fiechnologies fwefreapfihefreturnsfinfafmatterfoffdecades fifmotfionger :

Inftfi =~ , ~%k . iffnotfi £ o1 (A ). years fiffnotfyuarters %t
AE ).

v (8F )
inevitable unavoidable avoidable
radical , B fundamental minor
insulation o
diligently & conscientiously carelessly
substantial Abch considerable negligible
footprint g ( ) trace
concerted , 9] coordinated uncoordinated
incentive , motivation disincentive
combatfifi ~ ght
deregulation liberalization regulation
deploy , rollfout withdraw
reap harvest sow
reluctant unwilling eager
myopia short sightedness foresight

o] 3 T & Fo 5 JER 9 4
gE)/ = ( ( ) =) B 4 3
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Al 7 ol
= G oy -7 Al o )/ &
A= A 15-35%( A) - g = 4 25%( ) - s A s
o/ % d 2 A A 4+
W Fob - o CESNNC S -4 4 4 - o9
, / SR I O
3 2 ( A - ). H 1l 94 Thisffsfeasierfsaidfthanfdone frfi Z g
- suchfrountriesfefi =2 7k / 111 95 Thefsameffhouldfbefdone frfi =
o] /112 A  theyffireflocal fefi A E - thoseffvhoflivefinfrichfrountries frfi
2t /112 91 AllfthesefsfR) s A3 = /112 92 Thisffsfnotfbecause ffi Ea g =
of - theyffire funder fronstant fpressure fi fare freluctant fefprivatefsectorfi rmsf{ fi , 93 whichffverefinitially
funded f&f®] L - theseftechnologiesfrfg} e : easierfsaidfthanfdonefsfi
A / timefnorizonsfoffyears fiffnotfyuartersfrfi 4 A
= A 5 5 S = 3
. Ak ¥4+ 7
14-6 A, A 2 12 94-13 95
112 94-13 95 [ [2] , B
12 943 technologies fithat fihelp fipoorer = helpft+fDfifi <
countries fi1 advance fi their
economies fiwith fiminimal iGHG
emission fwhile fdealing fwith fthe
consequencesfofftlimatefthange
12 94 % The fmarket fis fa fone dollar one 1 213 A
vote firather fithan fione person
one votefsystem fflsofseefiGarlic
andfiChilli
12 94 relatively filittle fiinvestment fiin = 9]
technologies fi that fi poorer
countries fineed fithe fimost fi
e cientfenergyftechnologiesfi for
climatefadaptationftechnologies
12 94 their fitransfers fito fideveloping iffi shouldfthey
countriesfffhouldftheythavefbeen
developed fiby firesearchers fiand
rms fiin firich ficountries fiat
subsidizedfprices forfevenfforfiree
112 94 climate fijustice figiven fithat - givenfthat

s ® 5

developing fi countries fi have
contributed filittle fi fibut fiare
su eringfdisproportionately
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13 1M Individuals fran ftruly frhange fthe =1 - onlyfwhen
wayftheyflivefonlyfwhenftheirfpro
environmental fi choices fi are
enabledfbyfgovernmentfpolicies

13 924 this fiis fibecause fichanges fiin changesffi requires
individual fibehaviour firequires
upfrontfinvestments

113 92 % ~ the finvestments fmore fthan fpay - beftofVffi
for fthemselves fin fthe flong frun!
Government fsubsidies fand floans
are fneeded fif fthese finvestments
areftofbefmade

13 934 leaving fit fto findividuals fto fmake +
thefright fchoicefinfthefmarketfi
isfnotfonlyfunfairfoutfine ective

pli)
=

13 93 ~ wefrouldfrequirefthatfthosefwho = requirefihatftfi
arefsellingffoodffully fdisclosefthe
carbonffootprintfi fthisfisfasfgood
asfdoingfnothing

13 93 consumers fdo fnot thave fthe ftime o]
and fithe fimental ficapacity fito
processfallfthefinformation

113 930] there fiwill fibe fia firace fito fithe 1
bottom fin fwhich fsuppliers fthat
pollute fimore fidrive fiout fitheir
competitors fby fo ering frheaper
products

13 943 Limefmayfhavefbeenfanfe ective 3 | may
antidoteftofscurvy foutfitfrequired
executive faction fby fone fof fthe
most fpowerful finstitutionsfinfthe
worldfatfitheftime

13 94 % did finot fileave fiit fiup fito fithe notfAfbutfBfifi
individualfsailor fto fpack this fown
citrus fi fibut fimandated fiits
inclusion fiin fithe firation fiand

ol
ot

adapted fithe fisailors fifavourite
tipplefffum

13 95 -~ Sofitfistwithfclimatefcthange!fi five 1 - Sofitfisfwithfi ffi
havefiofusefallfthefmechanismsfof
collectivefactionfatfourfdisposal

|\

113 95 Thefmostfe ectivefsocialfthanges
occur fwhen findividual fchange fis
combinedfwithfdetermined flarge

i
+

scalefpublicfactions
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|
e 43 A 47 8 4
Els 11 = 1 ( Garlic - Chilli ), &
gE 3 T i £ = d -
| 5 T ' = Fia 5 2
=l , | Elg ) 8 4 = ,
oA & of TAx 5
, B8 2 e = : A Z
4 A% & 00A s A
e g o - o
g =5 , 7l -+ = 4 =
= e : = A =% . %
A e A 7 A =
' 3 ' 3 s ut =l
, ' A o F 5 ¥ yis Al
% of 5. A SR 23
23 A % of 3 z A ot
o o] & 5 9 B R 2
2 4 F8 5, 9 = Ao 3 g A
z ol A
= °F , Bt A= *(&) 5 cC 3 £
= AE X 2 FFA A 7] &
a4, AR 2 3 5 , , 4 2 A
5 S Al = 3 XA

Thefmarketfisfafone dollar one vote fratherfthanfone person one votefsystemf#A fratherfihanfBfrfB

Alfi gk T system 3 11 9 1 ).
theirfiransfersfiofdevelopingfrountriesfféhouldftheyfhavefbeenfdevelopedfbyfresearchersfandfi rmsfinfrich
countries fatfsubsidizedfprices forfeven ffor ffreeffshould fthey thave fbeen fplp! frfif fthey fshould thave fbeen
developed if ( ~ Ll ). theyfefsuchfiechnologies!fatfsubsidizedfpricesfsfi 2

given fithat fideveloping ficountries fihave ficontributed filittle fito ficlimate fichange fibut fiare fisu ering
disproportionatelyffromfitsfronsequences fwithfsomefof fthemfalreadyfliterally fdisappearing funderfrising
seaflevelsfifgivenfihatfi frfi . havefrontributedffi arefsu eringfi 2 fi 3. withffOftf1
ingfefl (- - ).

Individualsfranfirulyfthangefthefwayfitheyflivefonly fwhenftheirfpro environmentalfchoicesfarefenabledfoy
governmentfpoliciesffonlyfwhenfi frfi . thefwayftthat ftheyflive!farefenabledfrfi

Governmentfsubsidiesfandfloansfarefneededfiffthesefinvestmentsfareftofbefmadeffif?3 beftofVfefi
(- ). beftofbefmadefrfbefioftfi A
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leavingfitftofindividualsftofmakefthefiright fchoicefinfthefmarket ftofdeal fivith fa fsystemic fproblem flike
climatefcthange fisfnotfonlyfunfairfoutfine ective : (leavingfi ) isifleavefitfiofrfi = +
tofVfEfi . o] (itfeh & , tofmakefi frfEH ). notfonlyfAfbutfifilso fB!

Inftheory fwefrouldfrequirefthatfthosefwhofarefselling ffood ffully fdisclose fthe frarbon ffootprint fof ftheir
productsfandfletfronsumersfishopfinfthefrightfway fandfdrivefoutfpollutingfproducersffrequirefthatf f -

fehould fi  (disclose). letf+fDftfi  (shopfifdrivefout). couldfsfi  2d( Ab ~ ).
SofitfisfwithfelimatefchangefBofitfisfwithfi fefi Z .so % ] df Qk =
i+ () ( d). SofisfAfA T
ENC!
minimal least maximal
transferfffi handover
disproportionately 2 = unduly proportionately
upfront AE= initial deferred
systemic Z Bt structural isolated
disclose reveal conceal
antidote , remedy poison
executiveffA A administrative
mandatefffa require prohibit
tipple 5 drink
implementation Al execution
determined resolute half hearted
o] A T s %
=1 1 19 1 (Garlic - Chilli) L : (4 -
o g 4 & %) - %F 2 - I
o4 = (B At g /A% F A
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-9 )/ ™ . + 2] afone dollar
one vote fratherfthanfone person one votefsystemfrfi Ely / asfgood
asfdoingfnothingfr fr 3 / afiraceftofthefbottom frfi q =2 9

/ Sofitfisfwithfrlimatefchangefrfi & # Al / S 112
9/ fiheyffhouldftheythavefbeenfdeveloped frfsuchfiechnologiesfifitsfronsequencesfefrlimatefchange - somefoffihem

=fdevelopingfrountriesf{fi . 92 themselvesfefihefinvestmentsf fi .
finfwhichfrfracefiofihefbottom f{ fi .

implementationfifthosefsolutionsfrfi

93 theyfhreffullyfdisclosed frfrarbonffootprints
94 itffequiredfifiofusefit frfiimefifhisfownfritrusfefa] /113 95 their
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+
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Lime fmay thave fiworked fwell fagainst fscurvy fbut fsaving
sailors flivesfonfaflargefscaleftookfi rmfactionfbyfthefRoyal
Navy!fThefnavyfdidfnotfexpectfeachfsailorfioforingfhisfown
citrusfonfboardditfmadeflimefpartfoffihefo cialfrationfand
mixedfitfintofthefsailors fbelovedfrumfsofthatfeveryonefgot
vitamin fC!fClimate frhangefisfnofdi erent!fiWe fknow fthe
solutions fyetfrarryingfthemfoutfrannotfbefieftfiofwhatever
individuals fhappen fto fchoose fin fthe fimarket! fiThe fmost
e ectivefsocialfthangefromesfwhenfindividualfthangefgoes
handfinfhandfwithfdetermined flarge scalefpublicfaction!

Climatefactionfshouldfbefteftfiofindividuals!
Climatefsolutionsfneedfiarge scalefrollectivefaction!
Sailorsfshouldfpackftheirfownffruit!
Newftechnologyfalonefwillfsolveftlimatefchange!
Changingfourfdietsfisfthefkeyftofrlimatefaction!

2. a &l & ?[5.44]

Rival fnavies falso fknew fthat fritrus fjuice fivorked fagainst
scurvy fbut fit fwas fthe fRoyal flNavy fthat fi rst fiput fithis
knowledgeftofsystematicfuse!finfi240 fthefAdmiraltyfadded
lemon fijuice fito fievery fisailor s ficompulsory firation fland
cleverly fmadefsurefitfwasfdrunkfoyfmixingfitfintofigrog fihe
sailors fwatered down frum!fi.ime fsoon freplaced flemon
partlyfbecauseflimes fgrownfinfBritain sfCaribbeanfrolonies
were frheaper fand feasier fto fsupply fand fpartly fbecause
peoplefthenfiwrongly fbelieved fthat facidity fnotfvitaminfC
curedfscurvy!fWithinflittlefmorefthanftenfyears fscurvythad
allfbutfvanishedffromfthefRoyalfiNavy!

WhyfiLemonsfBeatfiimesfatfsea

How ftthe fiRoyal fiNavy fiTurned fiCitrus finto fia fSystem
AgainstfScurvy
ThefDiscoveryfoffVitaminfCfbyfBritishfscientists
Rum3TheftliddenfCausefoffScurvy
WhyfRivalfNaviesfignoredfCitrusfjuice
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People fran fgenuinely fchange ftheir fway fof flife fonly fif
government fpolicy fimakes ftheir figreen fichoices fpossible!
Sometimesfthefproblemfisfmoney3changingfhowfwefbehave
often fdemands fa flarge finvestment fat fthe fstart fonefthat
many fpeople frannot fmanage! finsulating fwalls fproperly

ttingfdouble glazedfwindowsforfinstallingtheatfpumpsfall
costfafgreatfdeal fandfsomefhouseholdsfrannotfpayfthatfi rst
bill fevenfthoughfsuchfimprovementsfmorefthanfrepayfitheir
cost fover fthe fiyears! fFor fthese finvestments fto fhappen
governmentsfmustfprovidefsubsidiesfandfioans!

Greenfhomefimprovementsfneverfpayfo !

Lifestyle fichange fneeds ftthe fisupport fiof figovernment
policy!

Heatfpumpsfarefthefbestfwayfiofsavefenergy!
Householdsfshouldfdecidefonfenergyfsavingfalonel!
Subsidiesfforfhomefinsulationfarefunfair!

4, afone dollar one vote fratherfthanfone person
one votefsystem a ]| Z
? [6.03]

Publicfactionfisfalsomeededftofdevelopftechnologiesfthat
letfpoorerfrountriesfgrow fwithflittlefgreenhousefgasfwhile
coping fwith fafrhanging frlimate! fMarkets fivork fas fafone
dollar one vote fratherfthanfone person one votefsystem,

sofif fleftfalone finvestmentfi owsftoftechnologiesfserving
thefbetter o fandflittle fgoesfinto fiwhat fpoorer frountries
needfmost fsuchfasfe cientfenergyfforffarmsfandffactories!
Public faction fshould fhelp fpass fsuch ftechnologies fon fto
them fcheaply for feven ffor ffree fas fa fmatter fof ficlimate
justice fsince fthese frountries fdid fiittle fto frause frlimate
changefyetfsu erfmostffromfit!

thefricherfhavefmorefsayfoverfinvestment
everyonefhasfanfequalfsayfinfthefmarket
votersfdecidefwhichfiechnologiesfgetffunded
poorfrountriesfinvestfmorefthanfrichfones
electionsfsetfmarketfprices



Al %
5. afiraceftofthefbottom a
| = ? [5.44]

Sometimes fipublic fiaction fiis fineeded fibecause fiasking
individualsfaloneftofmakefthefright fmarketfchoicesfaboutfa
systemicfproblemfsuchfasfrlimatefthangefisfbothfunfairfand
ine ective!fGreenerfeatingfshowsfthisfbest!finftheory ffood
sellersfrouldfbefmadefiofrevealftheffullfrarbonffootprintfof
what ftheyfsell fand fconsumersfrould fthen fbuy fivisely fand
pushfpollutersfoutfoffbusiness!finfpractice fthisfamountsfto
doing fnothing fsince fshoppers flack fthe ftime fand fmental
energy ftofprocessfsofmuchfinformation!fitfmight fevenfbe
worse fthan fmothing! fiwithout fiminimum flenvironmental
standardsfsetfbyfgovernment fthefmarketfwillfdescendfinto
afrracefiofthefbottom fasfdirtierfsuppliersfbeatfrleanerfrivals
byfsellingftheaperfgoods!

competition finfwhichfthe fmorefpolluting fi rmsfwinfby
sellingfmorefcheaply

afcontestfamongfronsumersfiofi ndfthefhealthiestffood
affallfinffoodfpricesfihatfbene tsfthefenvironment
afgovernment fplan fto flower fenvironmental fstandards
gradually
afmovementfofffoodfproductionfiofpoorerfrountries

6.
[6.02]

Withfsuchfafmightyfnavy fBritain fasfanfislandfnation fwas
virtuallyfimpossibleftofinvade!fBecausefi fitfhadflittlefioffear
from fforeign fattack fthe frountry frould fkeep fa frelatively
small fand ftherefore frheap farmy fand fusefi  fitfialmost
entirely ffor fkeeping forder fat fhome frrushing frhe ffairly
frequent frevoltsfagainst fafnotoriously funequal fsocial fand
economicfsystem!fAbovefall fthefpowerfulfnavyfenabledfi fit
to fenlarge fi fitsfiempire fby ficonquering fdistant flands

ghtingfo frivalfpowersfthatfiriedfioftakefthoseflands fand
protectingfi fitsfmerchantfshipsfinfthefrolonialfiradeffrom
pirates!fThisfistwhyfthefauthorfseesfrommandfoffthefseasfas
what fatfthefmostfimmediateflevel fmadefsuchfafvastfand
scatteredfempirefworkable!

H
~D
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7. 2
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Brazil s fIlNational fiEthanol fProgram fiof f1 420 fknown fias
Pro lcool fsubsidized fboth fthe fimoney fsugar fproducers
spentfonfrapacityftofmakefethanolfandfwhatfdriversfpaidffor
ethanol fat fi lling fstations! fin fthe flate f1 42) s ficarmakers
operating fin fthe ficountry fFiat fand fiVolkswagen famong
them fevenfbuiltfenginesfthatfranfonfethanolfalone fandfby

430 41 %foffihefnewfrarsfsoldftherefwerefi ttedfwithfsuch
engines!fThefprogrammethasfsincefgonefthroughfupsfand
downs fas fpil fprices fsugar frane tharvestsfand fthe fsize fof
subsidiesfchanged!fYetfafterfVolkswagenfintroducedfi exi
fuel frars fwhichfrunfonfanyfblendfoffgasolinefandfethanol
inf ) ) . fand fother fmakersffollowed fethanol fwonfafi rm
place famong fBrazil s fimain fsources fof fenergy! filToday fit
providesfi0%foffthefrountry sfyearlyfenergyfproduction!

Pro lcool 4] = o
1970 g} Fiat2L Volkswagenfg}t
g 3 £d
1985 = A] 15%
9 .
exi fuel fi 1975 Fiat o
= A = 96%
8. 1 X o] o} ? [5.4%]

Theflime fafsmall fcheapffruit fhelpedfthefBritishfnavyfrise!
WhenfEuropeansfbeganferossingfoceansfinfsailingfshipsfin
theflatefi fteenthfrentury fsailors fgreatestfkillerfwasfmeither
enemy fvessels fnor fpirates fnor feven fstorms fbut fscurvy fa
dreadfulfdiseasefwhosefsymptomsfincludedfiethargy fgums
thatfswelledfandfbled fieethfthatframefloose fierriblefpainfin
thefjointsfand foften fdeath!fiwe fnow fknow fthat fit fromes
fromfaflackfoffvitaminfC fwhichfhumans funlikefmostfother
animals frannotfproducefinftheirfbodies fbutfnobodyfknew
its ficause fiuntil fithe fitwentieth ficentury! fiOwners fiand
governmentsfreportedly fexpected thalf fthefsailorsfonflong
voyagesftofdiefoffit fandfitfisfestimatedfiofhavefkilledfoverf;
millionfsailorsfbetweenfColumbus sfrrossingfoffthefAtlantic
andfthefmid nineteenthfcentury!

154 g A
[e3]
a
Ak ]
= b b =
(o3 ]
o
x C
=
—d
194 Ht )
200 g A 3
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Even fif falternative fenergies fsuch fas fbiofuels felectric
batteriesfand fwethope fhydrogenffuelfcellsfromefintofwide
use fwefwillfstillfneedfi ftofdrivefiessfinfourfownfvehicles!
Thatfisfeasierfsaidfthanfdone fabovefallfinfrountriesfsuchfas
thefiUS fi fwherefilong distance fdriving fis funavoidable
becausethomesfarefspreadffarfapartfandfpublicfiransportfis

poor!fCuttingfrarfuseftherefwillfrequiretheavyfspendingfon
busesfandftrainsfand foverftime fafradicalfi freorganization
offwherefpeopleflivefandfwork foroughtfaboutfoymewfurban
planningfrules!fiWefcanfalsofusefenergyffarfmorefi fe cient
infnomesfandfworkplaces!fBetterfinsulationfandfheatfpumps
wouldfgreatlyfreducefthefenergyfi fneededfforfheating fand
only fa ffew flightsfshould fbefleftfonfinfo cefblocksfafter
workingfhours!

) fiA ff fif kS |
& ?[5.4%2]

Britain sfindustrial fsupremacy fandfitsfskill fat fdivide and
rulefbothfhelpedfitfbuildftheflargestfempirefinthistory!/fMost
directly fhowever fitfwasfBritain sfrommandfof fthefoceans
throughfafsuperiorfnavyffA fgthatf{ fshat9fmadefsuchfafvast
andfscatteredfempirefpossible!ffromfthefsixteenthfcentury
Britain fcompeted fwith fSpain fthe fiNetherlands fand fiater
France ffor fnaval fsupremacy fand fover fthe ffollowing ftwo
centuriesfitfpushedfitsfrivalsfasidefonefafterfanotherfoyff
Anvestingf{ finvested9heavilyfinfafwell armed fwell supplied
andfwell managedfi eet!fThefBattlefoffTrafalgarfoffi3) O fffi
8which f{ fin fwhich9fAdmiral fHoratio fiNelson s fRoyal fiNavy
beat fthe frombined fFrench fand fSpanish fi eets fsecured
Britain sfnavalfdominancefforfoverfaftentury!

fA fB it
that investing infwhich
that invested which
what investing infwhich
what invested infwhich
that investing which
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However fipromising fithey fiare finew fitechnologies fiand
lifestylefrthangesfwillfachieveflittlefwithoutfi froordinated,
large scale fpublic faction finvolving fgovernments fat fevery
level finternationalforganizationsfand frooperating fnations!
Relyingfonfmarketfincentivesfandfthefcthoicesfoffindividuals
isfsimplyfi finsu cient!fiffthefmarketfisfleftfiofitself fmany
technologiesfneededftofi ghtfclimatefchangefwillfneverfbe
developed!fThefreasonfisfnotfthatfprivatefi rmsfarefevil ditfis
thatftheyfarefronstantlyfpushedftofproducefi fshort term
results fa fpressure fthat fi nancial fderegulation fhas fmade
evenfi fstronger!fGreenftechnologiesfrepayftheirfinvestors
only fover fdecades fwhile fi rms fiplan fin fiyears for fieven
quarters fsofitfisfunderstandablefthatftheyfarefi feagerfto
investfinfsuchftechnologies!

12. L= & ? [6.02]

Climate fichange fidemands fimore fithan finew fienergy
technologies! fiFossil fifuels fiserve i fi  fithe fisteel
fertilizer frement fand fplastic fon fwhich fmodern findustrial
life fdepends! fiwe ftherefore fneed ftechnologies fthat fmake
these fmaterials fusing fthe fleast fpossible ffossil ffuel fbetter
methods fof frecycling fthem fand fsubstitute fmaterialsfthat
require fless ffossil ffuel fideally fnone ftofproduce!fiwefalso
need fiadaptation ftechnologies fto fhelp fus fiive fwith fthe
e ects fof fa fwarming fworld! fids fdroughts fbecome fmore
frequent fland fisevere fwe fneed fbetter firrigation fwater
recycling fiand fidesalination falong fwith ficrops fthat fican
withstand fextreme fwweather!fBetter fiveather fforecasts fand

oodfrontrol ftoo franfthelpfusfropefwithflargerfandfmore
frequentfstorms!

onlyfasfafsourcefoffenergyfiorfiransportfandfheating

not fonly fas fenergy fsources fbut falso fin fmaking fkey
materials

mainlyfasfaftheaperfsubstitutefforfbiofuels
asfthefmainfrausefoffdroughtsfandfi oods
lessfandftessfinfmodernfindustrialfproduction



Al

ol

13.2 2 g )
? [6.0Z]

Firstfoffall fthen fivefneed fnew ftechnologiesf fafgreat
manyfoffihem

olN

= 7

Thefworldfisfalreadyfseeingfmeltingfpolarfice frisingfseas
strongerfandfmoreffrequentfextremefweather fandfthefmass
extinction fof fspecies! fffi  fi fScientists fagree fthat funless
global fwarming fis fbrought funder fcontrol fvery fsoon fby
sharply frutting fgreenhouse fgas femissions thumanity fwill
facefrfthreat ftofitsfvery fexistence fwithin fdecades!fffn fi
Most fimportant fof fall fare falternative fenergy ftechnologies
thatfproducefpowerfwithout freleasing fgreenhousefgasesfi
biofuels fisolar fiwind fihydroelectric fland fiwave fipower
hydrogen ffuelfand fin fsome frircumstances fevenfnuclear
powerfasfaftemporaryfmeasurelfffi fiffrappingfrarbonfonce
itthasfbeenfemittedfandfthenfusingforfstoringfitfcouldfalso
makefafminorfrontribution!fffi fifAndfwefneedfbetterfways
tofstorefelectricity fsofthatfthefintermittentfpowerffromfihe
sunfandfthefwindfcanfbefusedfmorefsteadily!fth fi

14, a = ? [5.43]

Third frthangingfwhatfwefeatfranfmakefafbigfdi erencelfi
Agriculturefproducesfafsubstantialfsharefoffgreenhousefgas
emissions fwith festimates franging ffrom f1i0% fto fi 0%!fi
Eatingflessfimeatfwouldfthereforethelpfafgreatfdeal fandfoeef
mattersfmostdbyfonefrecentfestimate fitfisfresponsiblefforfa
quarterfoffallfihefemissionsfthatfromeffromfagriculture!fi
Biodieselfcanfbefmadeffromfplantfoilsfsuchfasfrapeseedfor
soybean forfevenffromfanimalffat!fi fWefshouldfalsofeat
more fseasonally fbecause fgrowing ffood fin fgreenhouses

>

even filocal fifood fior fishipping fior f1 ying fiout of season
produceffromffarfawayfranfleavethugefrarbonffootprints!fi
Thisfdoesfnotfmeanfgivingfupfvarietyfaltogether foutfpeople
infrichfcountriesfshouldfexpectflessfion demand ffood!
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15.
[5.42]

In fBrazil flime fis frentral fto fraipirinha fthe fnational
cocktail fwhichfimixesfiimefjuicefandfsugarfwithfracha a
thefnationalfliquor fCacha afitselffisfmadefbyfdistilling
sugar franefjuice fthat fhas fbeen ffermented fand fif fthe
juicefisfdistilledffarfenough fitfturnsfintofethanol faffuel
thatfcanfpowerfrars

fA fThatfpushffadedfafterfthefwar fwhenfoilfbecamefcheap
again! fiYet fifollowing fithe fi rst fiOil fiShock fiof f142. fithe
government flaunchedfanfambitiousfprogrammeftofreplace
petroleumfwithfethanol!

fB fAsfthefworld sflargestfproducerfoffsugarfrane fBrazilfhad
beenftesting fethanol fasfrar ffuel fsince fthe fearly ftwentieth
century!

fi fThenfthefGreatfDepressionfandfthefSecondfWorldfiwar
caused finternational ftrade fto frollapse fmaking fit fhard fto
importfoil!finfresponse fthefgovernmentfbeganfiofpromote
ethanol fin fearnest frequiring fa f0% fblend fof fethanol fin
gasolinefandfsubsidizingfthefethanolfindustry!

fA f fiS fi iR
B fiffA fi il
fB i fiS fi i
f hffA A filf
f ffif fi ffA

olN
J

A &l % ?

16. a &l : (a),
fa = 7 9 & ?[5.44]
Becausefprivatefi rmsflookfonlyfafshortfwvayfahead flarge
investments fin fnew ftechnologies fand fin fspreading fthem
have fusually fidepended fion fstrong faction fby fthe fstate!
Information ftechnology fand fbiotechnology fare fthe fprime
examples!fAtfi rstfthesefwereffundedfalmostfentirelyfbyfthe
US figovernment fusing ffederal fresearch fprogrammes fin
defence fiand fihealth firespectively fisince fiboth fiwere
extremely frisky fand fivouldfpayfo fonly fafter fafveryflong
timelfinfthefsamefway flow carbonfenergyfsuchfasfsolarfand
windfpowerfhasfreachedfafsigni cantfscalefinfafnumberfof
European frountries fChinafand fBrazil fasfwell fasfthe fiJS
onlyfbecausefgovernmentsfsteppedfin!

fiSince fiprivate fi rms fitend fito fibe ifA i
technologies fthat fare frisky fand fslow ftofpay fo fhave
usuallyfneededffi i fsupportfiofbefdevelopedfand
spread

short sightedfi fgovernment
short sightedfi fronsumer
innovativefi fgovernment
far sightedfi fmarket
cautiousfi fprivate
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In 1240 ften fiyears fbefore fthe fRoyal fiNavy s fvictory fat
Trafalgar fin fi3) O fthe fAdmiralty frequired fevery fsailor s
rationftofincludeflemonfjuice fwhichfwasfmixedfintofigrog
afwatered down frum!fiLime fsoon freplaced flemon fpartly
becauseflimesfvere fgrown finfBritain sfCaribbean frolonies
andfwerefeasier fto fsupply! fAmericans fcameftofrall fBritish
sailorsflimeys !finfBrazil flimefgoesfintofraipirinhaftogether
with fsugar fand fracha a fthe fnational fliquorémade fwith
vodka fihefdrinkfisfralled fraipiroska!finfrheflatefi42) s fFiat
andfVolkswagenfbuiltfenginesfthatfranfonlyfonfethanol fand
by f1430 1 % fof fnew frars fsold fin fBrazil fran fon fethanol
alone!finfy ) ). fWVolkswagenflaunchedfi exi fuel frars fand
today fiethanol fisupplies fi 0% fiof fiBrazil s fiannual fienergy
production!fThefauthorfarguesfthatfrlimatefcthangefrannot
be frackled fby fmarket fincentives fand findividual fchoices
alone!

<QuUIZ>

ffi finfwhatfyearfdidfthefAdmiraltyfrequirefiemonfjuicefin
everyfsailor sfration7

Answerfforffifs
ffi fWherefdidflimesfgrow fiwhichfmadefthemfeasierfto
supplyfthanfiemons?7

Answerfforfifi 1
ffi fWhatfdidfAmericansfcallfBritishfsailors7

Answerfforfth 1
ffi fivhatfisfBrazil sfnationalfiiquor?

Answerfforfif &1
fh Byf1430 fwhatfsharefoffmewfrarsfsoldfinfBrazilfranfon
ethanolfalone?

Answerfforffo 51
ffi fivhichfrompanyfiaunchedfi exi fuel frarsfinf;) ) . 7

Answerfforfth 1
f fis fit ftrue for ffalse fthat fthe fauthor fthinks fmarket
incentives fand findividual fchoices falone fran fdeal fwvith

climatefchange7
Answerfforfif 1
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Ll finfafnumber fof frountriesfinfEurope fChina fBrazilfasfwell fasfinfthefUUS flow carbon

energy ftechnologies fsuchfasfsolar fpower fand fiwindfpower thave fbeen fieveloped fand fdeployed fonfsigni cant
scalesfonlyfithanksftofgovernmentfi

1
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