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“The oldest task in human history — to live on a piece of land without spoiling it”
- Aldo Leopold

“Unless you change direction, you'll end up where you're heading”
- Old Chinese proverb
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FOREWORD
BY PROFESSOR DAVID MACKAY

"WE TALK FAR TOO MLUCH. WE SHOLILP TALK LESS ANP PRAW MORE. I PERSONALLY SHOULP LIKE TO RENOUNCE SPEECH
ALTOBETHER AND, LIKE ORBANIC NATURE, COMMUNICATE EVERYTHING I HAVE TO SAY IN SKETCHES.”

- GOETHE QLIOTER IN THE POORS OF PERCEFTION BY ALDOLS HUXLEY

IT'S EASY TO PICTURE THE FUTURE. EVERYBODY KNOWS THERE
WILL BE FLYING CARS, GIANT GRAVITY-PEFYING SKYSCRAPERS,
ROBOT SERVANTS, AND FASHIONABLE CLOTHING. GEODESIC

RESEARCH COUNCIL; PR IAN PEARSON, FUTUROLOGIST, FARAH BURMA, FASHION DESIGNER; PALL GRAVETT, ALTHOR AND COMICS
PROMOTER; PAT MILLS, COMICS CREATOR; ANITA C'BRIEN AT THE CARTOON MUSELM, LONPON; NIALL MANSFIELR AT LIT PLBLISHING
\TD; LISA WOOD AT THOLGHT BUBBLE COMICS FESTIVAL: TOM HUTCHINSON, ENGINEERING PHP STUDENT, JON SPOONER, CREATIVE
DIRECTOR AT UNLIMITED THEATRE; AND NICOLA STACEY, HEALTH AND SAFETY LABORATORY, BUXTON

L

POMES ARE A SURE THING IN ANY FUTLRE.

EVERYBODY ALSO ANTICIPATES A POST-APOCALIFTIC WASTELAND
POPULATED BY MUTANTS AND FUTURE WARRIORS PACKING
SOME IMPRESSIVE LOOKING WEAPONRY; A WASTELAND DEVOID
OF WATER - OR PERHAPS A WATERWORLD PEVOID OF LANE
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THANKS TO THE TEACHERS AT THE PARTICIPATING SCHOOLS WITHOLT WHOSE ENTHUSIASTIC SUPPORT THE PROJECT WOLLLD HAVE
FAILED AT THE VERY START:
BUT ARE THESE FUTURES INEVITABLE, OR EVEN REALISTIC? THIS
PROJECT AIMS TO EXPLORE WHAT WE KNOW ABOUT PREDICTED
CLIMATE CHANGE IMPACTS AND TO PICTLURE WHAT HAPPENS TO
OUR WORLD IF SOME OF OLR KEY RESOURCES RUN OUT.

STEVE HUTCHINSON -- KING JAMES SCHOOL, KNARESBOROUGH
SARAH CARR, SEAN BARRY, ALEX VAN ZOMERPLAAG -~ PAVID YOUNS ACAPEMY, LEEDS
KIERAN WILSON - MIRFIELD GRAMMAR, MIRFIELD
PAVID STEAD -- WAKEFIELR CITY ACAPEMY

SARAH BARTON -- LEEDS CITY MUSEUM

JENNY JEFFERY, LOUISE TSERONIS, RICHARD EDWARDS - NICHOLAS HAWKSMOOR PRIMARY SCHOOL, TOWCESTER
BEN GILPER, LUCIA GRANT ANP ANTHONY COUPLAND == HORIZON COMMUNITY COLLEGE, BARNSLEY

PHIL GORSE, ROD PYSON AND THE TEAM AT SKIPTON GIRLS HIGH SCHOOL, SKIPTON

ALISON HUGHES - KIRKSTALL GUIPES
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Human popolation b Hlions)
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IT IS INTERESTING THAT THERE IS (AS FAR AS I KNOW) NOT A
SINGLE HOLLYWOOP MOVIE THAT TRIES ACCURATELY TO PEPICT
A FUTURE SUSTAINABLE SOCIETY. IT IS VERY HARD AS THOSE
WHO WORKED ON THIS PROJECT CAN ATTEST, TO VISUALISE SUCH
A SOCIETY, BUT T IS AN IMPORTANT EXERCISE TO TRY.

s
—_——
1700 {300 1900 2000

20 ARTISTS AND WRITERS; A DOZEN ACAPEMICS; 40 ENGINEERING
PHP RESEARCHERS; 370 SCHOOL CHILPREN AGED 1014 ANP A
HOST OF PUBLIC ENGAGEMENT FACILITATORS, COORPINATORS AND
TEACHERS CONTRIBUTED TO THE UNIGUE VISIONS YOU WILL SEE ON
THE FOLLOWING PAGES - A TRUE MARRIAGE OF SCIENCE AND THE
MEPIUM OF COMIC ART.

HUMAN PROGRESS SINCE THE INDUSTRIAL REVOLUTION HAS IN MANY
WAYS BEEN AWE-INSPIRING. BUT WHEN I LOOK AT GRAPHS OF GLOBAL
POPULATION...

Coal - gigatennes of carben dlacdde per year

--ANP OF GLOBAL FOSSIL FUEL CONSUMPTION®...

.1 PO ANXIOUSLY WONPER WHERE WE ARE GOING.

SOME SAY PEVELOPING LOW CARBON TECHNOLWOGIES IS THE KEY CHALLENGE OF CUR AGE - ALMOST
LIKE A NEW RACE FOR THE MOON. OTHERS SAY WE MLIST RADICALLY CHANGE OUR LIFESTYLES. WHEN
I'™M TEACHING PROBLEM-SOLVING TO SCIENCE STUDENTS I ALWAYS SAY "FIRST, DRAW A PICTURE”. READ
ON, ANP EXPLORE THE POSSIBILITIES!

FPROF PAVIP MACKAY,
CHIEF SCIENTIFIC APVISOR TO Lk PEPARTMENT OF ENERSY AND CLIMATE CHANGE
AND AUTHOR OF "SUSTAINABLE ENERGY - WITHOLIT THE HOT AIR
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¥ TO SHOW WHAT HAPPENED TO FOSSIL FLIEL CONSUMPTION FROM
1950 TO 2015, THE PASE WOLILP NEED TO BE ONE METRE TALL!
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IF YOU WOLLD LIKE TO FIND OUT MORE ABOLIT THIS PROJECT, PLEASE CONTACT JAMES
MCKAY AT IMCKAY@LEEPSACLIK
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INTROPUCTION: PROFESSOR KWERBLOIPE'S GUIPE TO ENERGY

GREETINGS
EARTHLINGS. PROFESSOR
KWERBLOIDE, CHIEF
AUDITOR OF THE
INTERGALACTIC
TASKFORCE FOR
SUSTAINABLE PLANETARY
ENVIRONMENTS, AT
YOUR SERVICE.

I'M HERE TO CHECK
YOU ARE LVING IN A
SUSTAINABLE MANNER
HERE ON ZUOC:SOL #3
GATA, WHICH I BELIEVE
YOU CALL EARTH.
REMINDG
YOU, IF I
FIND ANY
OF THESE
REPORTS TO
BE TRUE...

I HAVE THE
AUTHORITY TO
TERMINATE YOU ALLLYY

WE'VE HAD REPORTS Y

THAT YOUR SPECIES
IS CAUSING THE
EXTINCTION OF EARTH-
REGISTERED LIFE FORMS,
THROUGH DESTRUCTION
OF THE GLOBAL
ENVIRONMENT.

MY UNIGUE CRAFT
HERE, THE BiLLENNILIM
EBG, CAN NAVIGATE
THROLSH WORMHOLES IN
THE MULTIVERSE TO ENABLE
ME TO EXPLORE DISTANT TIMES
AND PLACES, AND ALSO
TO INVESTIGATE POSSIBLE
FLITURES.

LL BE VISITING / HOWEVER,
QUITE A FEW FIRST OF ALL
OF THESE TO WE NEED
GET A SENSE OF y ; 0 GO
HOW 0L ARE y OVER SOME
TREATING THE BASICS. T'VE
PLANET, N YOLR | ; HEARD YOU
PAST, PRESENT / EARTHLINGS
AND POSSIBLE . - ARE PRETTY
FUTURES.  AJ DIM, SO WE'LL
START AT THE
BEGINNING.

WE'RE TALKING
ABOUT ENERSY.
HERE'S MY FRIENE
ROSS, MY OTIER
ASSISTANT.

SAY, PROFESSOR,
WHY ARE WE TALKING
ABOUT ENEREY? 1
THOUGHT THIS WAS ALL
ABOUT HUMAN IMPACT
ON THE PLANET.

[clele
GUESTION.

EVERYTHING
WE DO REQUIRES
ENERGY. IT'S WHAT MAKES
THINGS WORK.

FOR EXAMPLE,
YOU MIGHT WANT TO
&0 FOR A DRIVE, EAT

A SANDWICH, CALL
YOUR FRIENDS ON THE

PHONE, CLIME A LAPPER

(HOPEFULLY NOT ALL AT

THE SAME TIME).

YOUR FOOR FOR
EXAMPLE, YOUR BURGER
USED TO BE A COW.

EVEN WHEN \\1 \
YOU'RE SITTING
STILL, YOLR BODY

REGUIRES ENERSY
TO FUNCTION.
WHERE DC YOU
THINK THAT
ENERGSY COMES
FROM?

PLANTS LISE A PROCESS CALLED
PHOTOSYNTHESIS TO CAPTURE CARBON
PIOXIDE FROM THE AR, USING THE SUN'S

ENERGY IN THE FORM OF LIGHT, AND TURN
IT INTO CARBON. THE CARBON BECOMES

ALL THE WOOCDY BITS YOU SEE -- TREE

TRUNKS, FOR EXAMPLE

THE COW WAS
USING ENERGY FROM THE
BRASS IT ATE TO GROW,
ANP LIVE ITS OWN LIFE,
BEFORE YOU CAME

ALONG.

HOW POES
THE SUN CREATE
ENERGY THEN?

WELL, THE SUN
HERE, LIKE ALL STARS, IS
BIG ENOUGH TO USE A
PROCESS CALLED NUCLEAR
FUSION TO CONVERT
HYPROGEN ATOMS
INTC' HELIUM.

4 MILLION TONNES OF
MASS EVERY SECOND
INTO ENERGY. ALL ENERGY
NEEDED FOR LIFE ON

EARTH ORIGINATEDR FROM
THE SUN: SOLAR, WIND
WAVES, BIOMASS LIKE
TREES AND GRASS...

THE SUN HEATS THE
EARTH, PRIVING CURRENTS
OF AR THROUGH THE
ATMOSPHERE. AS THE EARTH
ROTATES, THESE CURRENTS ARE
DRAWN AROUND THE PLANET
RESULTING IN WINDS.

WIND ENERGY?
HOW DOES WIND
COME FROM




MOVING ON.
WHAT PO YOU NEER
TO STAY ALIVE?
IMAGINE YOU'RE
STUCK ON A DPESERT
ISLANE

CORRECT. ALL OF THESE THINGS
REQUIRE ENERGY, YOU CAN'T NOT
LISE ENERGY. THE GULESTION [S: HOW
MUCH PO YOU NEEER WHERE DOES
IT COME FROM AND WHAT ARE THE

WHAT OTHER
THINGS DO YOU
LIKE TO HAVE?

ANYTHING ELSE?
WHAT ABOLT ON A
COLD WINDY Dar?

SHELTER?

Ok, WELL,

ALL THESE THINGS
REQUIRE A LOT MORE
ENERSY THAN JUST WHAT
IS NEEPEP TO KEEP

How d\\d-
i 2
o 0\‘\"\{—’ x

N\

S 7

CONSEGUENCES?

FOOD, WATER, SHELTER

MY SMARTPHONE,
TO KEEP IN TOUCH
WITH THE KIPS.

YOUu ALIVE.

V! CAN'T MISS
AN EPISODE OF A HOLIDAY
SUSPENDERS.. TO THE

WHAT DO YOU REALLY NEED TO HAVE A
HAPPY, FLLFILLED LIFE? SHOLLD 1 BE
SOME VOULD ALLOWED TO PICTATE HOW MUCH TOU
SAY THERE |8 A KiND HAVE, OR LSE? SHOULD YOU BE ABLE TO
LUSE MORE ENERGY THAN OTHERS?

OF PYRAMID OF NEEDS

-- THE BASIC STUFF AT

THE BOTIOM AND THE

MORE FANCY THINGS
AT THE TOR*

FBASED ON MASLOW'S HIERARCHY OF NEEDS

SO, WE'VE WORKED
OUT THAT ALL ENEREY COMES
FROM THE SUN. BUT YOU
EARTHLINGS CAN'T PHOTOSYNTHESISE

LIKE PLANTS IN ORDER TO ACCESS &

THAT ENERSY DIRECTLY.

YOU LEARNING TO USE SOLAR
PANELS — AND THEY'RE NOT
VERY EFFICIENT!

50, THROUGHOUT
HISTORY, HUMANS HAVE
WORKED OUT WAYS OF

GETTING ENERSY INDIRECTLY,
FROM BURNING PLANTS,
BUILDING WINDMILLS,
BURNING COAL TO PRODUCE
STEAM, PUTTING WATER
WHEELS IN RIVERS....

HMM..I'M NOT SURE 1
CAN HANDLE A SCIENCE
LESSON.... IT'S LOVELY ANP
WARM AND I'M FEELING
RATHER SLEEPY...

THESE ARE
ALL QUESTIONS
WE SHALL
PONPER.

. RIGHT THROUGH
TO SPLITTING THE ATOM
TO CREATE NUCLEAR

EACH METHOP 15
PIFFERENT, AND' EACH
METHOD HAS $SIPE EFFECTS
-- SOME VERY BAD LET'S
S0 AND FIND OUT.

COME ON! MY UNIGUE CRAFT, THE
BILLENILIM EBGS, WILL TAXE US ON AN
EXCITING JOURNEY THROUGH A VARIETY OF
POTENTIAL FUTLRES TO SHOW HOW THESE
TECHNOLOGIES PEVELOPED AND HOW THEY
WILL AFFECT OUR FUTLRE.

THE FIRST PLACE T'VE DECIDED TO VISIT 15
SOUTHERN AFRICA 16 MILLION YEARS AGO.
PLEASE TLIRN TO PAGE 42 OR ALTERNATIVELY
YOU CAN READ THE HISTORY OF ENERSY AND

CLIMATE CHANGE COMING LIP NEXT.*

WOTE: oL \ READ THE
IN THIS BOOK IN ANY ORDER

OF coulse, since
humans were homans
(amd. even ‘oe&re)’

\n most cifcomskances
o\ ok sur enelay) comes,
u‘\’(\‘ma‘ﬁﬁ\)ﬁ i {rawl"—ﬂe <o

Criving plovks

ulnicn we and

cther aninals,
Con nen
unlock .

Eneroy production N
EYTERNAL o
our ovan bodies,




W e ancent world
ernpures ewerogd and
ofew 4p fantoskic SRLS

& b g

Building ond
waainkenence .

Lok Aces & ke ‘o
S uskaim oo empire””

AW of tws s ACTION

Aol cequires ENERGY.
Buk there wos no steam
power, vo eleckricity,. ..

Horses and
g’g;ere Sz\!l\mits \C only their Cﬁ\ts
: and plews Could hene
for Hheir <frendh Moce sinicker : LN o?r\ an CYTERNAL
eneraw

ownd. SP%G\ ; SLAVES were
used \ EVERY

ancient empire
+to Ocpem:k e
enefopy nweeded
4o move metenial)
operake madhinery
and fulLill
dovneskic dnores |

Source. .

And Ynece vefe advances.

Roman ceatal heakina and.
aquon ducXs were stunniney inneNeXions

\n £ock e Greeks
came kontalisinal vy
close 4o denelopingy

o clhamboer

witha woater

3 A e of Aleandno g - pressure

olﬂ.rmv\sfmkﬂd\ ckean woxid
s oot eut
) | Eraeeti

: : \ansts ,
inlly Rilled cﬁlsi:\'ug e

Ruk desge finetent
(reece. adualiy fewiiney
Coilooans for Lrowsgor king
$\MZPS oNer LMd.I

Phe \eap ok tmaglnadion Cequired.
o consider aktaching wiheels 4o the
controgtion was foe vaudn .

F Heros design, knewn
aS on acp\iple was
Cor\.S\'A.UQA o

'\use\ess neovelty .




“The a.M:éf{.t
emplres L
‘GD(SL\GU&Q;Q

CeasSeNs

Ov\\.\ﬁ 50 tany
colonies \aou
Coun, covierol .

ED\AK bu\f\fl.k_ '\Q -J(L\Q%
could \hone ‘U(’fﬁl"te.cl\
Mtir ageing gopulakion
wikh o newo ey
souree”  Lohek &
+theyd Whad fosk
Armnsgort 7 Ecient
a%ﬁcu“\)re? \nsteud,
communtcekion &

/\’; 4\}‘\5‘\ ouk
well have =
Lorvoar
e.):ns\.&tul.-f\
cavcturies |

sTéf

POBERT STEPHENsonS
| FAM:IUS G|NE: [E Sl
T

—
————

111
L1110

And soon, scieatists
be. 4o hasness
; {h?,o:mfivdv‘b"} o
\ Lse ok electrical

Now industrn could vse steam-druen wachines |
to wassively (horease “dne oukpuk ok apods
sucda s Aednles

cohXoog undar

I

Aooo Com plemen‘tmrg

utions

e\l |, Lrovel ‘ames
tion QQ

L\ tp e
%\J\r\mk. %e&:ft;&x beewn

Lot Mrovsands ok upars.

~The teleamph otilised
pattems of electrical
pulses to send wessages
aleng wires tn ‘e
speciadln - creaked
Morse. code .

wlgskenn sociad
kodos-que b Smaall- scele aofriculiure and

Copdolinm loeaeun .

\ekk oo inddne Condol.

.Twe ermck modemn

And alkheuain for te
\A4h centuriy i steam was
kuno, the TVESEL
ancywne dhanaed. A
e aone g




or

wie RELY , new, en
o\, coal , and oS |
Withouk the eneraw
Lrom thnese sources,
civilisafion vrswld,
LreraMy collapse.

\
CN“’\%‘(

REMAINING
£NERGY

-T.\I:‘GSE Sources wiLL

’ 3 o =

sk L2 dhose anclent civiliseXions  owud
i i\g&(iof\ arew, and, our QroNowies Blcame ol
o\t . B our nedds ound wants oFov, so =]

do OUr androp (eq’ufrwents 7

FOSSIL FUELS: WHERE IT ALL BEGAN | ///

"PRACTICALLY EVERYTHING WE PO, FROM EATING AN ICE-CREAM TO
CROSSING THE ATLANTIC, AND FROM BAKING A LOAF TO WRITING A NOVEL,
INVOLVES THE USE OF COAL DIRECTLY OR INPIRECTLY. FOR ALL THE ARTS
OF PEACE, COAL 15 NEEDED; IF A WAR BREAKS OUT IT IS NEEDED ALL THE
MORE. IN TIME OF REVOLLTION, THE MINER MUST 8O ON WORKING OR
THE REVOLLITION WILL STOR FOR THE REVOLUTION AS MUCH AS REACTION
NEEDS COAL. WHATEVER MAY BE HAPPENING ON THE SLRFACE, THE
HACKING AND SHOVELLING HAVE GOT 1O CONTINLIE WITHOLT A PALISE ™ *

HEIF BN NS 4=

FSEORGE ORWELL THE ROAD T WIGAN PR

-

un out eventually

“There is no way
“+o clqnt\‘ﬂ-w&. ~'. 3

~

THANKS SEORGE. MY
NAME'S TIKTAALIK. CALL ME
GRANDMA TIC = [T'S TRUE, I'™M YOLR
GREAT-GREAT-GREAT ANCESTOR TO
THE NTH PEGREE

; /‘m_. RSN

sy

ANYWAY, T WAS THE FIRST 7O COME UP

WITH THE IPEA OF WALKING ON LANE

JUST ABOUT THE TIME THAT THE COAL
YOU USE WAS FORMING.

HAD A CHAT WITH PROF
F' RWERBLOIDE JUST NOW, HE ASKED ME

REALLY EXCITED! LET'S @O/

200 MILLION

20 YEARS

-- LIBNITE
LATER — PEAT

20 MILLION
YEARS LATER --
BROWN COAL

YEARS LATER 8
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F — ha
540 MILLION YEARS

LATER. WHAT'S HAPPENED
O OUR TREE?

VISION, YOU CAN SEE IT

HIGH-QLALITY COAL.

H DOWN THERE. IT HAS BEEN [™ e
COMPRESSED TO FORM [,

THAT'S IT2
THAT'S WHAT WE
WAITED ALL THAT

TIME FOR?

1 CAN'T BELIEVE

THEY USED THE ENERGY

FROM
340

COAL FORMED OVER
MILLION YEARS JUST

TO WATCH A RUBBISH TV

PROGRAMME!

WE'VE JUST BEEN THROUGH 340 MILLION YEARS OF THE
EARTH'S HISTORY, HERE ARE SOME HLMANS,

OBSERVE.

FROM THE
ORIGINAL TREE
HAS NOW BEEN
RETURNED TO
THE ATMOSPHERE,
WHERE, AS WE ARE
ABOUT TO FINP
OUT IT WILL CAUSE
Us NO ENC OF
PROBLEMS...

1

é4

HERE ARE SOME THINGS
THAT DPEFEND ON CHEAP
ABUNPANT OIL:

¢

TP, k) =

By THE WAy OlL
AND NATURAL
GAS ARE FORMED
IN A SIMILAR WAY
THROUGH THE
PECOMPOSITION
OF LIVING THINGS.
IN THE CASE OF
Ol ANP @45,
MILLIONS OF
MICROSCOPIC
PLANTS ANP
BACTERIA FALLING
O THE SEA BER

THE OTHER PROBLEM 1[5
THAT THERE WERE ONLY
SO MANY OF THESE LIVING
THINGS BEING FOSSILISED IN
THE FIRST PLACE, AT SOME
POINT SOON, AND SCIENTISTS
RECKON VERY SOON FOR
OlL, THERE WON'T BE
ENOUGH LEFT TO MEET OUR
CURRENT NEEDS, LET ALONE
OUR FUTURE ONES.

2

NOW PICTURE LIFE
WITHOUT THEM.

L
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EVERYTHING IS CONNECTEP:
CLIMATE CHANGE ANP ITS EFFECTS
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ECOSYSTEM: THE RELATIONSHIP BETWEEN LIVING THINGS
AN EXAMPLE IS THE FOOP CHAIN BELOW

{ 7

~(_ )~ ~» Q@H
ANY CHANGE /

J £
ABOVE WILL 1
AFFECT ALL OF r

THESE! .

/W\J—;

H
#
!

.
/ N

e

.

IMAGINE IF IT WAS
TOO HOT FOR ROSES
O GROW

THIS WOULD AFFECT
THE AMOLINT OF
FOOP AVAILABLE TO
GREENFLIES

WHICH AFFECTS HOW
MUCH LADYBIRDS
J HAVE 7O EAT

WHICH AFFECTS
, SWALLOWS

SO ALTHOUGEH ONLY
ONE SPECIES 15
PIRECTLY AFFECTED
BY CLIMATE CHANGE,
IT HAS A KNOCK-
ON EFFECT ON ALL
THE SPECIES IN THE
ECOSYSTEM

m

AR POLLUTION ($00T)
CARRIED TO ARCTIC, ARPS W8 2
! glack PARTICLES TO ICE. YCH\S - Z

ABSORBS HEAT, MELTING |CE__golieS o

MORE GLICKLY 3 mes‘g%r:-c ?!&'“AFROSY
| RELEASING TRAPPED
METHANE, A POWERFLL
SREENHOUSE Gas. —

4/ A%

)

WARMER SEas ﬂasutr INVMELTING -
ICE, THIS RAISES 'SEA LEVELS, BLiT
THE mme OF COLD WATER
AYHAVE A BOOLING ErFEor
ON-NEARBY LaND

THIS PIAGRAM IS VERY SIMPLE! IN
THE REAL WORLE, EVERYTHING IS
MUCH MORE COMPLICATEL...

== = T e R

20,000 BC 5 C COOLER THAN
TODAY - HUSE ICE SHEETS

2200 AV? UKED TO BE 26'C
WARMER THAN TODAY

THOUSANDS OF YEARS ASO
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A TRULY SUSTAINABLE CULTUREZ?
AUSTRALIA 35,000 B.C.

T'LL TELL YOU ABOUT
OUR HOME: THE WHOLE BLUSH. \
WE MOVE ABOUT ALL OVER THE

PLACE SO THE MOST WE BUILD 15 -
A SHELTER FROM BRANCHES \\\ / /// /




Il - WE PONT HAVE ANY

POSSESSIONS SO LIFE

15 EASY. SETTINFOOP

ONLY TAKES ABOUT A
THIRD OF THE DAY,

s

11

WE SPEND A BIT MORE TIME
BURNING BUSH TO CLEAR
THE UNPERGROWTH AND
MAKE [T EASIER TO HUNT.

LOW CARBON ECO-HOUSE

2100 A.p —

TAGS IN CLOTHES WIRELESSLY CONNECT
TO THE WASHING MACHINE. THIS
PROGRAMMES THE CORRECT CYCLE.

WE BEEN POIN' THAT A
LONG TIME -- 10,000
YEARS 1 RECKON.

THE REST WE SPEND MESSIN' ABOLUT --
WE SING, WE DANCE, WE MEET FRIENDS
AND RELATIVES, AND WE WALK THE

TE.
LAND IT NEEDS REGULAR WALKIN' E
/ =

=1

N

p

ay

=

OUR FAMILIES ARE
il ALL AROUNP Us. CUR
FRIENDS ARE A COLUPLE
OF DAY'S WALK OVER
I THAT HILL. WHAT MORE
PO YOU NEED?

o mm———

THE ONLY THING
WE WORRY ABOUT
IS SOMETHING
WARZRANGARRAILK SAW

ia

YES, LIFE IS GOOR WE KEEP HEALTHY
THROUGH THE WALKIN' ANP DANCIN'
AND TALKIN' TO THE ANCESTORS.

FOR THE FUTURE WHEN
HE WAS POING THE
WOMBAT CEREMONY,

HE SAID SOME ODP-LOOKIN' PEOPLE
GOIN' TO COME FROM ACROSS THE SEA
AND MESS THINGS LIP FOR LS.

IN THE LUKk WE THROW AWAY
525 MILLION TONNES OF
HOUSEHOLP WASTE EACH

TEAR. THAT'S THE SAME SIZE

AS OVER 200 EMPIRE STATE

BUILDINGS!

HALF OF THIS 1S PUMPED
IN HOLES IN THE GROLING
CAUSING POLLUTION AND
GIVING OFF SREENHOUSE

SASES LIKE METHANE WHICH
LEAD TO GLOBAL CLIMATE
CHANGE. HOWEVER, MOST
WASTE CAN BE RECYCLED

RECYCLING ONE GLASS
BOTILE SAVES ENOLIGH
ENERGY TO POWER A LIGHT
BULB FOR 24 HOURS.

LUMINIUM CAN BE
RECYCLED INTO NEW CANS
USING ONLY 5% OF THE

ENERSY OF MANUFACTURING.

IN TECHNOTOPIA, ENGINEERS
TURN WASTE PLASTIC. INTO
CARBON NANO-TUBES. THEY
ARE WORTH 20 TIMES MCRE
THAN BOLD AND CAN BE
USED IN TOUCH-SCREEN
DEVICES LIKE IPADS,

b

25

THE BRACELET TAKES ENERGY FROM THE
BELT THAT HASNT BEEN USER IT SENDS
THIS TO THE NATIONAL GRIE

THE SHOES LINK THROUGH THE
FLOOR TO THE ENERGY GENERATED
BY BUILDINGS TO POWER MESSAGES

AND FLASH LIGHTS. THE BUILPINGS LISE
'ENERGY FLOORS WHICH CAPTURE THE
ENERGSY GENERATED BY THOUSANDS OF
PEOPLE'S FEET WALKING ACROSS THEM.

A SOLAR BELT THAT POWERS GADGETS
VIA A CHARGING PAD

A COLLAR MEMBRANE MAPE OF
SRAPHENE WHICH FILTERS THE

SURROUNDING AIR. THIS HELPS REPUCE
PERSONAL CARBON PIOXIPE EMISSIONS.
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TECHNOTOPIA TRANSPORT SYSTEMS

PEELEVANS 3000 V&8
FUEL: ELECTRIC HYBRID
TOP SPEED: 1T8MPH
EXHAUST EMISSIONS: NONE

B

SCHOFIELD PELOREAN
FUEL: HIDROGEN PROFUCED BY PHOTOCATALYSIS
POWERED BY WIND ENERST
TOP SPEEP: MACH 32
EXHALIST EMISSIONS: WATER

JORPAN BIO-RACER
FLEL: BIOGAS PROPUCED FROM ALGAE. CAN DETER HIJACKERS BY
BLOWING BIOGAS AT THEM.
TOP SPEED: 13aMPH
EXHALIST EMISSIONS: CARBON DIOXIDE, NITROUS OXIDE, SOOT

Giank
Aonoun
:‘P\J Q‘mj oo ue
QAN Lot
& Qup WY Ue arr
W2 A2 Va0 uttinng

v

A bus wé

\ Ruas off bBanancy,
Skins + Fant
waste

A

FORP TURPMOBILE x|

FLUEL: TOMATO KETCHUP AND WASTE COOKING OIL

TOP SPEEP: 150OMPH

EXHALIST EMISSIONS: CARBON DICXIDE, NITROLUS OXIDE, SOOT
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o Ehab ened)
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| A ROBOT boG
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Tw THE D1 R ECTION
WMHE RE AlLOoT OF
Co? NEEDS

COLLE CTING! MY
WATR SoAKS WP
THE Cor AND T

ECO TRAIN EXPRESS
FUEL: POWERED BY DEARMAN
LIQUIP-AIR ENGINE
EXHALIST EMISSIONS: NONE

IT!BUT WHEW
TM ColLLECTING
CO* TN A cCow
PREL IFS END
; TT ME
aopMESrANPI_NG Iw
Poo'Ewwwnl

.

N

WELL, GOTTA 0O
MY SPRING TRATL
IS GOIN’ CRAZY
FOR C0% ROUND HERE!

-
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TOUR OF KL2.0: 2098 A.R
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%S
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Hi, I'M YOUR
PERSONAL CO2
BOT. MY NAME'S
. | LARA 3000 HAVE
MY NEXT PORT OF i A NICE DAY/
CALL IS OVER THE OTHER |

SIDE OF THE WORLE, A

PLACE YOU EARTHLINGS

CALL KL 2.0 -- THE OLP

s LOW CARBON FLUND

26 27




$O, TELL ME ABOUT
YOUR CITY. IMPRESSIVE
LOCKING PLACE

YES, WE PRIDE
OURSELVES THAT
KL 20 15 A ZERD

GHE* CITY.

METHANE, NITROL'S OXIPE ANP OTHERS...)

- |
#EHS ¢ BREENHOUSE BASES (CARBON DIOXIPE,

ZERO-GHG? YOU MEAN
YOU PON'T EMIT ANY
CARBON PIOXIPE OR OTHER
SREENHOUSE GASES INTC THE
ATMOSPHERE? HOW DO YOU

I MANAGE THATZ

LRt YES, ALTHOUGH
WE ARE STILL LISING
SOME FOSSIL FUELS,
WE LISE ADVANCED
TECHNOLOGIES TO
NEGATE THE BAD
EFFECTS.

WE PO THIS
MAINLY THROUGH SMART
TECHNOLOGIES AND A
COMBINATION OF NUCLEAR
POWER, GEO-ENGINEERING
AND CARBON STORAGE.

I

CARBON
STORAGE?

- e -

!‘\u ¢ a:_;-

Eacu TREE IS
20 FEaT TALL To
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Erscigacy

@ EACH TIER WAS
et (o Tuas mes lumick

PomER Lo LAnTEEHS

THE Taunk 15

rABE OF SoLAl

CELLS TO GEngE RATE
NiEr OF wisibe |
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Bl ¥ES. 10U SEE, REMOVE IT ANP STORE
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THE PROBLEM 1S Y
ALL THAT CARBON

PIOXIPE IN THE SCRUBBING TREES WHICH
ATMOSPHERE ABSORB IT FROM THE

- ATMOSPHERE.

SOLAR TuRBINE FILTRATION TREE

S

IT UNPERGROUND SO WE
HAVE THESE CARBON-

EVedLAST NG LED
BulLBds ArRe Pouderen
BY THE ReorhTion
OF THE LEAF
MOBULE

to Goes To

CemTeAL fiog

ViA Howow
STEAG

| Far,m

FiiraaTion

SPoou suhPet
LEAF SECMENT

‘ To CATEH THE Koyl
MERE R ANE

LEAT mobuLes
ROTATE CLOCK WISE

BY Tiig FoRce oF
THE hiidb

(0; 15 Fiiveaes Faom THe ATMOSPHERE YA THE CHERUCAL
MEMBEANE AT THE BALL oF EaCk Sfood snafeb SeCmidT
THE (O3 15 Thes PASSED miTe PPES LEABMG Ta VbR nloust
STORACE
SolLag Tuagi~E Fi A Tuosd Tapes EEPCACE TRABT on AL TRt
LiGuTs Anb AGE WEED et BOMESTIC Evilanibbas
THE SouAl CELLS il Coded THE TOUMK CENECATE
ELECTRIE ry Fel LOd AL POHEE REGMEEMENTS
EACY TEEL HAS 3 EW/RONMEATAL FudcTioss

[. PRO RES Esipand € FEFET LIGHTHG

2. CEMERAT ES SusTAN AR E~ERGY

A prrpeTiHE FieTRATION OfF (0, Fatas THE ATmoC)HERE

CREATED RY-
Anya siALMER & LUCY STOUT

CLEVERLY, WE THEN
CONVERT THE CARBON
TO SOLIP FORM AND
USE IT AS A BUILDING
MATERIAL =- WE CAN
BUILE ANYTHING WE
WANT THROUGH 30
PRINTING

- CARBON FOAM --
LIGHTER THAN AIR BUT
VERY STRONG -- ENABLES
Us TO BUILD GIANT
SKYSCRAPERS SO LIGHT
THEY HAVE TO BE TIED TO
THE EARTH TO STOP THEM
FROM FLOATING AWAY
INTO SPACE.

THE STUFF THAT IS LEFT OVER IS LIQUEFIED
AND PUMPED UNDERGROUNP INTO THE
PLACES WHERE WE LISED TO EXTRACT OIL.

CUBIC CARBON
== HARDER THAN
PIAMOND:

GRAPHENE
-- VITAL TO
OUR NEW
ELECTRONIC:

WELL, SEO-
ENGINEERING
MEANS LOCKING
AT THE WHOLE
EARTH AND TRYING
TO APJUST THE
CLIMATE BASED ON
OUR KNOWLEDGE
OF HOW THE
SYSTEMS WORK.

HMMM...
SOUNDS A BIT
COMPLICATED TO
ME. AFTER ALL,
YOU HUMANS
ARE PRIMITIVE
ORGANISMS, AND
EVEN MY LOT
HAVEN'T DONE
THIS SUCCESSFULLY.
PLANETS DON'T
WORK LIKE CAR
ENGINES,

WE TRIED IT IN

OF THE SUN'S

REFLECTEDR

ANTARCTICA. WE
PUT REFLECTIVE TIN
HATS ON PENGUINS
SO THAT MORE

LIGHT WOULP BE

WE USE A
COMBINATION
OF GIANT SPACE
MIRRORS TO REFLECT
THE SUN'S LIGHT.
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YES, THESE ARE ROADS
WHERE THE WHOLE SURFACE IS A SOLAR

PANEL, GENERATING ELECTRICITY FOR ALL THE
VEHICLES. THEY PLUG INTO IT THROUGH A JACK IN
THEIR UNPERCARRIAGE -- LIKE A BIANT SCALEXTRIC
TRACK. WIND TURBINES AT THE $IDE OF THE ROAP
GENERATE ENEREY FROM THE WIND CREATED
AS THE CARS SPEED PAST

..MARINE
Clour
SEEPING. .. ¥

..AND OCEAN
FERTILISATION*

NUCLEAR
POWER?

FAPPING IRON TO THE OCEAN.
INCREASES PHYTOPLANKTON GROWTH -
THESE MICROSCOPIC PLANTS REMOVE
COZ FROM THE ATMOIFHERE.

YES, HERE ARE OUR NEXT GENERATION
OF NUCLEAR REACTORS, THEY PRODPUCE HARDLY ANY
WASTE, AND' RE-USE WASTE FROM OLDER REACTORS,
THUS SENERATING ENERGY FROM SOMETHING WE
WOULD OTHERWISE HAVE TO STORE.

_J,

" VERY CLEVER. YOU MENTIONED THE
CONCEPT OF THE SMART CITY?

———

B

P ——

-
L el T SE
o | g VL

OUR GOVERNMENT
DISTRIBUTES A PERSONAL
CO2Z ROBOT TO EVERY
CITIZEN, AND THESE ACT

TO MONITOR, APJUST
AND OFFSET THE CO2
GENERATED BY ALL
INGIVIDUAL ACTIVITY.

FOR EXAMPLE, IF YOU WANT ' _

TO GET FROM A TO B, WE NEGOTIATE
WITH THE TRAFFIC SUPERCOMPLITERS
TO FIND YOU A SLOT WITH THE MOST
APPROPRIATE VEHICLE.

EVERYTHING HERE IS
INTERCONNECTED THROUGH
IT. WE USE QUANTLM DOT
COMPUTING WHICH 1S VASTLY
MORE POWERFLL THAN
WHAT WE HAD ONLY A FEW

-

%

i

rp——

FOR EXAMPLE, IF YOU
WANT TO @0 $SCMEWHERE ON
THE GROUNE, WE MIGHT BOOK
TOU IN A SHARED ELECTRIC
VEHICLE THAT RUNS ON OUR

JUST WANT
TO HOP FROM
SKYSCRAPER TO
SKYSCRAPER, IT'S
ACTUALLY SIMPLER TO

TAKE OUR CARBON
FOAM AIRSHIPS -- THEY
ARE SOLIP BUT LIGHTER

THAN AlR, MADE WITH

CARBON SCRUBBED
FROM THE ATMOSPHERE,

AND POWERED BY
HYPROGEN FUEL CELLS,
WHICH EMIT ONLY WATER.
THE PANPELION-CLOCK
PROPELLERS MEAN
THEY CAN NAVIGATE
WITH PRECISICN
BETWEEN TALL
BUILPINGS.




WOW. WHERE POES THE
HYPROGEN COME FROM? IN THE
215T CENTURY, YOU COULD ONLY
MANUFACTURE IT BY PROCESSING

FOSSIL FUELS. THIS PROPUCED
LOTS OF CARBON PIOXIDE
AS A BY-PRODUCT.

VERY INTERESTING.
SOMETHING BOTHERS
ME THOLGH --
WHERE ARE ALL THE
MATERIALS AND
ENERSY FOR ALL THIS
COMPUTING COMING

IN THE 138085, A
MOBILE PHONE UISED
ABOUT 10 RARE
EARTH MINERALS IN
ITS CONSTRUCTION.

WE STILL USE FOSSIL
FUELS BUT OF COURSE WE

Fl
CAPTURE ALL THE GASES GIVEN 'WE CAN INSTANTLY FING OTHER CITIZENS

NEEDING TO TRAVEL ON THE SAME ROLTE AS YOU. ALL THE
OFE S0 THE L RcES 8 VEHICLES ARE OWNED' BY THE CITY RATHER THAN INDIVIPUALS
: -~ IN EFFECT, A GIANT CAR-SHARE SCHEME, WHETHER YO GO
BY CAR, MONO-RAIL, AIRSHIP OR WHATNOT.

THE MORE PEOPLE YOU SHARE WITH,
THE LOWER YOUR OVERALL INPIVIPUAL
EMISSIONS, ANP YOU EARN CARBON

CREDITS WHICH OPEN FURTHER ROUTE
OPPORTUNITIES TO YOU.

WE CALCULATE YOUR ENEREY LSE
AND GHE EMISSIONS AND PLANT A RANGE OF
MIXED TROPICAL RAINFOREST TREES IN OLR
RAINFORESTS IN BORNEQ TO RESTORE THE
ECOSYSTEM THERE AND BALANCE THINGS OUT OF
COURSE, PUE TO LSE OF HYPROGEN AS A FLEL,
USING THE FAMOLUS PIXON 2-STAGE PROCESS
WATER VAPOUR [S THE ONLY EXHALIST AND WE

CAPTURE AND RECYCLE IT

YOU SHOULP SEE
THE SIZE OF SOME OF THE
SHIPS POWERED BY FUEL
CELLS -- THEY CAN EASILY BE
SEEN FROM SPACE!

FROM?

THAT HAS
ALL BEEN SOLVER
OBSERVE OUR
SPACE ELEVATOR.

AT THE TOF, A SPACE
STATION I§ THE LAUNCH
PAD FOR ROCKETSHIPS

THAT HEAD OUT TO
ASTEROIDS AND MINE

THEM FOR ALL THE

MATERIALS WE NEED

IN 2010,
SMARTPHONES
WERE USING
60 RARE EARTH
MINERALS,

IN 2080, PERSONAL
INTERNET DEVICES WERE
USING UP TO 1800!
HEAVEN KNOWS WHAT THE
PEMAND WILL BE NOW,

WE HAVE SIMILAR
CONSTRUCTIONS THAT
TAKE LS POWN TO THE

BOTIOM OF THE OCEAN
WHERE WE HAVE MINES
ON THE FLOCR OF THE
CHALLENGER TRENCH --
THE PEEPEST PLACE
ON EARTH




VERY IMPRESSIVE. THEY'VE
SOLWVER THE TRICKY PROBLEM
OF CLIMATE CHANGE AND
THE DECLINE OF FOSSIL FUEL
RESOURCES.

/ HOWEVER, 1 HAVE

SOME CONCERNS. CLEARLY THE
FACT THAT THEY ARE MINING
OFF-WORLD FOR NECESSARY

MATERIALS INDICATES A

REBOLING EFFECT (SEE BELOW)

AND THAT THIS SCCIETY IS

NOT SUSTAINABLE.

YES, IT'S ALL VERY
IMPRESSIVE AND

A TESTAMENT TO

HUMAN INGENUITY.

i \ IN THE 17005, JAMES
e . . 1 WATT HAD AN IDEA:
UM. ONE LAST THING: 3 .
EVERYTHING SEEMS TO BE - {
: TAKEN CARE OF WHAT PO 5 4 3
| THE ACTUAL CITIZENS PO v v \
| ALL DAYZ ; \ % E %:

I'™M GOING IT WILL SAVE L= 2 £
TO MAKE STEAM MONEY AND HOWEVER, BECAUSE HE MADE |
POWER MORE STEAM POWER MORE EFFICIENT... [ oo

EFFICIENT!

v THEY SPEND' THEIR . THE CITY YOU CAN ~ e
TIME AT THE BEACH, OR DIVING OUR SEE IS ONLY THE TIP OF THE ICEBERG

ARTIFICIAL CORAL REEFS, OR PLAYING IN : - -PEOPLE LIVE 80% OF THEIR LIVES g

VIRTUAL REALITY ENVIRONMENTS TRADING - o | IN THE WORLP THEY THEMSELVES !
i WITH THE MONEY BLINNIES, i [ T CREATE ONLINE.
i = = ® THIS ISN'T
| PEOPLE USED IT MORE BECAUSE |o THUS MORE COAL WHAT T WILLIAM STANLEY
i IT WAS CHEAPER TO USE / WAS LSER INTENDED! JEVONS (1865):

I SHALL
CALL THIS THE
REBOUND
EFFECT!

EVEN WHEN THEY DIE, THEIR
MEMORIES ARE BACKED LIP ON
THE NETWORK, AN THEIR ONLINE
AVATAR KEEPS GOING. A PEAP
PERSON CAN EVEN JUMP BACK INTO
THE REAL WORLP BY HAVING THEIR

BOsSH! HOW
INTERESTING!

i INTE?Q?-:ELPET‘;LD . IMAGINE A CAR THAT IS WELL BECAUSE IT USES LESS FLEL, IT'S OVERALL, THE DRIVER POESN'T
¥ PESIBNER, SO THAT IT IS VERY CHEAPER TO RUN, SO PEOPLE PRIVE SAVE MONEY ANP THE AMOUNT
EFFICIENT, LISES LESS FUEL, AND FURTHER ANP MORE OFTEN. OF POLLUTION REMAINS THE
CREATES L& . SAME, OR MAY EVEN INCREASE!
CREATES LESS POLLUTION. f—" e S &
’
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Savcc]
b{j T!'nc C;rcat

FPhotovoltaic Systcm.

=1

WE VERY NEARLY LOST IT ALL..

: or

/ How Moonshinc
Savcd T]’lc =
WOI‘Id- . o s A

BUT NOTHING STIMULATES MAN'S A < \ i
INGENUITY QUITE LIKE THE THREAT . R _ ) i
OF HIS IMMINENT EXTINCTION. 1 i o v
=5 < 5 SURE HE'D PLAYED AT HARVESTING
— y 2 SOLAR ENERGY FROM AS LONG
—— - AGO AS THE LATE 20TH CENTURY.
s Sy 7 - =
S / ¥
g . .

-'ul!

=S

1
1

BUT THAT HAD BEEN MORE \ =
'POLITICAL POSTURING' THRAN o

45 A SERIOUS ATTEMPT AT SOLVING

=23k THE WORLD'S ENERGY PROBLEMS

g

(i) Y

I

TO MBKE IT REALLY WORK
REQUIRED A LRRGER SOLAR
PANEL THAN WAS CONCEIVABLE. i

S0 HE BUILT IT ON THE MOON.

STORING ALL THAT ENERGY IN A
NEW FORM OF POWER CELL. -

AND FLYING IT HOME,

}’f"ff . > @ \-/‘

.THE DAY THE OIL RAN OUT,

e
6 ° 0% 0 0o g

=

A

~ P A R mminam e
—— ( [ G o
LOF COURSE THAT WASN'T THE END OF IT. ‘ St :

=

=

VIR
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ALL THAT FREE ENERGY JUST MADE
YOUR AVERAGE PERSON LAZY.

HE DECIDED TO SIT AT HOME AND
BE ENTERTAINED WHILST SCIENTISTS
INVENTED MORE AND MORE WONDERS.

Y _*}F/ r// N
F //
LN

"
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WHAT THEY USED TO BE...

HIS LIVING EXPENSES WERE HALF

= ‘ i
.50 WHY NOT DO HALF THE
WORK HE USED TO DO7

ECONOMIES FALTERED.

—_—

WORLD'S POPULATION EXPLODED. h

Ji

: Q-

HIS NEXT LIMITING FACTOR HAD
HIT MANKIND RIGHT IN HIS STOMACH.

AND THIS ONE WASN'T GOING
“-—/"—\-"—"'\I TO BE SOLVED OFF WORLD.

= " = s //
7 o o 1 e A .
—_— - o Bt
{ THIS ONE WOULD HAVE TO P Sl R
— SEE A CULTURAL SHIFT. L, Y e e T
r =y [ _‘J,1
IF HE WAS TO SURVIVE, HE WOULD [ERRE RS R nuaRona

~| HAVE TO GO BACK TO HIS ROOTS... =

AND SO FREE ENERGY
WAS NO LONGER FREE.

AND WORK THE LAND.
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PACIFIC SEA GYPSIES 2152 AP

STORY BY EVE CARCAS

MY NAME IS PHAEDRA FLIT T LIVE IN A COLONY CALLED THE ARACHNAS. MANY YEARS AGC, PUE TO GLOBAL
WARMING, THE LEVELS OF THE SEA ROSE, AND THE HUMAN RACE HAD TO FIND NEW WAYS OF SURVIVING, MY PECPLE
BUILT A SPIPERS WEB OF KIBBUTZ ISLANDS, EACH WITH TS OWN PURPOSE:

THE CENTRAL ISLAND S WHERE WE HARVEST OUR OWN ENERGY. WE HAVE WIND TURBINES WITH SOLAR PANELS ON
THE BLADES, THAT TURN TO.FACE THE SUN THROUGHOUT THE DAY, TO COLLECT AS MUCH ENERGY AS POSSIBLE.

THE NEXT SURROUNDING CIRCLE OF ISLANDS ARE 'HOME POMES WHERE WE LIVE. THEY ARE SCATTERED WITH
SECPESIC POMES MAPE FROM SOLAR-THERMIC GLASS THAT FILTERS OUT THE HARMFUL RaYS OF THE SUN, BUT
STILL-COLLECTS THE ENERSY. THE INDIVIPUAL TRIANGLES OF GLASS CAN BE TURNED AND TILTED TOWARDS THE SUN
TO COLLECT ENERGY. IT 1§ SAID THAT FROM SPACE, THE HOME POMES WOULDP LOOK LIKE BIANT DEWDPROPS IN A
SPIDERS WEB.

THE OUTSIPE RING IS FOR FACTORIES ANP AGRICULTURE, THINGS LIKE WINPMILLS, FARMS, RECYCLING, WATER
HARVESTING AND DESALINISATION. ALL THESE ISLANDS ARE CONNECTEP BY TIDAL BOOMS SO WE CAN HARVEST
ENERGY, AND LUINDERWATER CURRENT TURBINES. IN A STORM, SYROSCOPES IN THE BASES OF THE DOMES KEEP THEM
STEAPY AND THEY RIPE OUT THE WAVES. EVERYTHING IS BLILT FROM RECYCLED WASTE THAT WE HARVEST FROM THE
SREAT PACIFIC GARBAGE PATCH

WE EAT LOTS OF FISH ANP EXOTIC FRUIT ANP VEG GROWN IN THE HOT POMES, MOST OF OUR PLANTS ARE GROWN
HYDROPONICALLY LUNPERWATER. WE DON'T EAT MEAT OR DRINK MILK AS IT WOULD TAKE P VALUABLE RESOURCES.
WE KEEP BEES AS WITHOUT THEM THERE WOLLD BE NO VEGETATION, BIRDS EBGSS COME FROM THE NESTS IN TREES
ON THE ORCHARD ISLAND

EVERY DAY WE PO A PIFFERENT JOB, WHETHER [T IS TEACHING CHILDREN HOW TO WORK IN THE POMES, GRINDING
FLOUR OR SUPERVISING THE TURBINES. IF ONE PERSON IS ESPECIALLY GOOD AT THEIR JOB, THEY BECOME A
TEACHER TO THOSE WHO TAKE LONGER TO LEARN.

WE MAY SEEM ADVANCED, BUT SOME ASPECTS OF LIFE ARE BASIC, LIKE MEDICAL CARE. PECPLE HAVE SHORTER LIFE
SPANS BUT HAPPIER LIVES.

FROM A WORLD WHERE EVERYONE COLLD BE YOUR ENEMY, WE HAVE BECOME A SYMBIOTIC SOCIETY WHERE NOT
ONLY IS EVERYONE EQLAL, BUT WE RELY AND PEPEND ON'EACH OTHER - ‘WE COULPNT SURVIVE OTHERWISE.
PICTURE A CAMPING TRIP -- EVERYONE RELIES ON EACH OTHERS' SKILLS ANP EQUIPMENT TO SURVIVE, NO-ONE CAN
POSSIBLY CARRY EVERYTHING THEY NEED TO SURVIVE INDEFINITELY.

Bl




AS I'M WRITING THIS, AN EMPTY OLUTRIGGER IS BOBBING GENTLY IN THE WAVES NEXT TO THE COLONY.
NEXT TO IT, A GROUP OF TALL FIGLIRES ARE STRIDING TOWARDS A GROUP OF MY PEOPLE WHO CAME TO
MEET THEM. I'M NOT SUPPOSED TO LEAVE MY DOME AT THIS TIME, SO T SIMPLY TILT THE NEAREST TILE,
AND PRESS MY EAR CLOSE. “BUT, BUT I DPON'T LINDERSTAND! HOW DI YOU GET HERE? HOW DI YOU
FIND Us?"

1 HEAR A BIT OF MUMBLING, THE TALLEST MAN GRABS THE COLLAR OF THE SHORTEST BOY, PUTS HIS
FACE INTO HIS AND THEN A DPEEP GRUFF VOICE $AYS: "NOW LISTEN GOOR FROM NOW ON, YOU'RE
SONNA GIVE LS HALF YOUR FOOR OUR FARMING AIN'T TOO GO0 SO WE GOTIA GET FOOD DON'
We?"

"BUT [T IS IN OUR NATURE TO SHARE AND BARTER! WE BELIEVE ALL PEOPLE MUST WORK TOGETHER TO
SURVIVE-" "RUBBISH. WE'RE NOT LETTING YOU HAVE ANYTHING OF OURS. IF YOU DON' GIVE US FOOR,
WE'LL SEND YOU VIRUSES, PEAPLY VIRUISES, AND YOU WON'T BE ABLE TO PROTECT YOLRSELVES. GET T2
COURSE YOU PO. WE'LL BE BACK FIRST THING IN THE MORNING TO COLLECT OUR BREAKFAST. COME ON
BOYS, GET THE BOAT READY!”
AND HE WAS GONE.
JUST LIKE THAT.

AND OUR UTOPIA ENDER

40

THE POWNSIPE OF
TIPAL ENERGY
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A TWO-LEBGED ANIMAL
EXPOSES LESS BODY AREA |

BORN TO RUN: SOUTHERN AFRICA 1.6
MILLION YEARS B.C.

HUMAN EVOLUTION WAS
DEFINED BY RLNNING
ON TWO LEGS.

HUMANS LEARNED TO
ADAPT TO USE MANY
KINPS OF FOOR UNLIKE
MOST ANIMALS, WHEN
ONE SOURCE OF ENERGSY
RAN OUT, HUMANS SIMPLY
MOVED ON TO ANOTHER.

ENDURANCE
RUNNING.

IN THE HEAT OF
THE AFRICAN SUN. |

TO THE SUN AND TAKES
LONGER TO OVERHEAT TO
DPANGEROUS LEVELS THAN A

FOUR-LESGED ANIMAL,

3 THE OLDPEST FORM
N OF HUNTING: HUMANS
SIMPLY CHASED
ANIMALS FOR HOURS

UNTIL THEY COLLAPSED W :

FROM HEATSTROKE.

A LESSON
IN ENERGY
EFFICIENCY.

BUT WHEN WE MOVED
THIS WaS ALL = B
WELL ANP GOOP B FIRST TIME, WE ARRIVED IN
"W oD ENVIRONMENTS WHERE WE
o S| WERE coLoniseRs -
WITH THE ENTIRE COLONISERS - INVADERS
ECOSYSTEM.

THE STAGE WAS SET FOR US TO BECOME
A PLAGLE SPECIES -- A SPECIES THAT
OVERCOMES NATURAL LIMITS ON

NS . 4
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THE WORLP IN MINIATURE: EASTER ISLANPD 1722 AP

ﬁr’—nﬁm

Mﬂ-ﬂ!““

=~ ==~

e e
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NEXT LP: A TINY
PLACE IN THE PACIFIC
OCEAN, PISCOVERED
ON EASTER SUNDAY BY
JACOB ROGGEVEEN.

THINGS ARE
LOOKING PRETTY
BAD: I FIRST CAME
HERE IN 30008BC
AND IT LOOKED
LIKE THIS. IT WAS
THE BIGGEST
SEABIRD COLONY
IN THE PACIFIC.

.

SR a
ONLY ONE PROBLEM -~ THE PECPLE
HERE CLT POWN ALL THE TREES
AND DESTROYED THE ISLAND
ECOSYSTEM TO BLILD THEM.

THE STATLES
ARE VERY
IMPRESSIVE, T
THINK THEY
CAPTURED ME
GQUITE WELL,
DON'T YOU
THINK?

YOU WOULP
ASSUME THEY
LEFT A FEW
TREES TO MAKE
SURE PEOPLE
IN THE FUTURE
WOULP STILL
HAVE THE

1 MEAN, IT WOULD BE A BIT STUPIP TO CUT
THEM ALL DOWN - THEY WOLLPN'T BE ABLE TO
MAKE BOATS TO B0 FISHING OR TRAVEL BACK

TO THE ISLANDS THEY CAME FROM...

WELL, IT WENT LIKE THIS: EACH
GENERATION THERE WERE FEWER AND
FEWER TREES, UNTIL PEOPLE HARDLY
NOTICED THE LAST FEW SHRLBS.

EACH GENERATION GREW LP
ASSUMING THINGS WOLILD ALWAYS BE
THE WAY THEY WERE AT THAT MOMENT.

THIS IS CALLER
THE SHIFTING
BASELINE.

1S LIKE THE WORLP
IN MINIATURE. YOUR
LIVES ARE SIMPLY TOO
SHORT. YOU HUMANS
DON'T HAVE TIME
IN YOUR PIPPLING
LITILE EXISTENCES TO
NOTICE HOW YOU AR
CHANGING THINGS
AROUNP YOU.

THINK- OF WHEN YOU
WERE A CHILD AND WENT
TO SEE YOUR GRANNY. T
BET SHE SAID:

YOUR PARENTS WOULDN'T SAY THAT

BECAUSE YOU GREW A LITILE EVERY

DAY SO THEY PIPN'T SEE IT. IT WAS

ONLY THE FACT THAT YOLIR GRANNY

HAPN'T SEEN YOU FOR SIX MONTHS

THAT SHE WAS ABLE TO RECOGNISE
THE PIFFERENCE.

THE EFFECTS OF CLIMATE CHANGE ARE
LIKE THIS - SPREAD OVER CENTLRIES
SO THE AVERAGE HUMAN WILL ASSUME
THAT THINGS ARE ALWAYS THE WaY THEY
HAVE BEEN, EVEN IN AN ENVIRONMENT
THAT IS COLLAPSING.

THEY RUINED THE ECOSYSTEM, THERE
IS NOTHING LEFT TO EAT EXCEPT.

(UH. I THINK T'D BETTER LEAVE. SINCE

WOULD MAKE A
NICE CHANGE.
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FARMER JOVI
IS HaPPY -- HE | €O

HAS DISCOVERED |
BIOCHAR. HE

IS GROWING | v \ &
| CROPS WHICH A (Q\ %‘4

| |

ARE ABSORBING | \ N ¢ >

CARBON DIOXIDE | IS )
THROUGH ‘ | I r\

PHOTCSYNTHESIS.

(Jem

HIS FAB NEW
PYROLYSER TURNS
THE WASTE FROM

HIS CROPS INTO
BIOCHAR AND
OlL AND GAS!
\
THE SOLID £
CARBON /
BIOCHAR IS
PUT INTC HIS \
FIELDS. THE
CARBON 15
STORED IN THE
SOIL INSTEAD
OF GOING A
. BACK INTO THE S il
. ' ATMOSPHERE. =51
side.

\‘I\ i e

=

. ) _7_;5.05/{.«&%

HE
HARVESTS
THE CROPS,
WHICH
HAVE
STORED THE
CARBON
PIOXIDE AS
CARBON.

THE BIOCHAR
CAN HELP TO
BROW MORE
CROPS NEXT

TIME, SO

MORE CARBON |

DIONIDE IS
REMOVED
FROM THE

ATMOSPHERE. |

FARMER JOVI |

s Haepy! [

U wooly, be b

) .
QS Powder
o

WOKLS for .
L G reenhpy

T~

S
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= IN THIS ADPITIONAL VIEW, |
L ' N JOU CAN SEE THE MAN [
2y Yo e VILLAGE LIVING GUARTERS

LATE WINTER IS THE BEST TIME OF YEAR, AS OTHERWISE
IT 1S TOO HOT TO BE OLITSIVE. THE HOUSES ALL HAVE
\GREEN ROOFS' WHICH HELP TO KEEP THEM COOL
DURING THE BLISTERINGLY HOT SUMMER MONTHS.
THE GREEN ROOFS ARE ALSO GARDENS FULL OF
FRUIT CROPS LIKE BERRIES AND GRAPES.

COLOURFULLY DECORATED WIND STALKS AND SOLAR
PANELS PROVIDE ENERGY, ALONG WITH A COMBINER
HEAT AND POWER PLANT (CHP) FED BY WOCD FROM

THE NEARBY PLANTATION OF CROP-TREES. GIANT i N

SHADE TREES ARE ALSO PLANTER TO SURROUND THE "
HOLSES AND COOL THEM. SOME HOUSES ARE ON o
STILTS, BOTH TO KEEP THEM SAFE DURING FLOODS, Tﬂ-"” g
BUT ALSO THIS ALLOWS AIR TO CIRCULATED AROUND |

THEM AND COOL THEM DOWN. I‘

WATER BLITTS COLLECT PRECIOUS RAINWATER.

THE CHILPREN WEAR CLOTHES THAT ARE ENDLESSLY
PATCHEP-TOGETHER AND RECYCLEDR IN THE DISTANCE,
A FAMILY ARE RETLRNING FROM THE WOODS WITH
A LOAD OF COPPICE-WOOP FOR BUILPING FENCES.
ON THE HORIZON, THE ECO-TRAIN EXPRESS (RUNNING
ON LIGLIP AR USING A DEARMAN ENGINE) IS
PASSING BY ACROSS THE LAGOON ON ITS WaY TO
NEARSY ISLANDS.

EVERYONE LIVES CLOSE TOGETHER AND AlLL HELP

EACH OTHER, ESPECIALLY PURING THE HARSH

SUMMER MONTHS WHEN THE VERY YOUNG ANP VERY
OLD ARE MOST AT RISK FROM THE HEAT

£
= -- A SINGLE BUILPING
— MADE OF MULTIPLE
MODLLES, POWERER BY
| A CHP PLANT. YOU CAN
? | Also See THE STCRE
\ WHERE EVERYONE TRAPES
THEIR FRUIT ANP VEG.

62

THE GREAT FLOOP: POGGERLANL, 6,213 B.C.

AS THE ICE ABE ENPED, WATER PREVIOLISLY
LOCKED IN THE ICE SHEETS FLOCPED THE
WORLE SEA LEVELS ROSE 160 METRES.

AT WAS
TERRIBLE!

WE GRABBED

COULD AND RAN LIKE

THE WAVES
JUST CAME N
AND DROWNED

T WHOLE

CRANNCGE*!

BV
ERITHING WE BERT, WE'RE BOING

TO LIVE ON TOP OF

THE CLAPPERS.

A NICE PRY
LIMESTONE
OUTCROP

SOMEWHERE IN
THE YORKSHIRE
PALES WILL PO
NICELY.

: .AND AS FAR
AWAY AS POSSIBLE

FROM THAT AWFLL WOLF
SKULL TRIBE THAT KICKED
US OFF OUR OLD TERRITORY
IN THE FIRST PLACE!

YES DEAREST.
THANK BOCDNESS
WE'LL NEVER HAVE
O GO THROUGH

THAT AGAIN...
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TREAPING
WATER

STORY: ALON YOUNE
ART: ALEX DAWSON

YOU NEED TO

——
pov
If/" NORMALLY? WE MEET
14 FOR LUNCH AND
[A TALE ABOUT NOTHING
LUCH.
\

BE, NUH?

’ s SOTI. SHE lx‘\\ﬁ ‘ : .

\] NEEDS TO GET
\ ﬁ- HERE SOON.

1L :
WHAT'S THE
. HURRY?
I~ ._4!|-.‘
| 7 [

1 HEARD THE
EMBANKMENTS N
CHITTAGONG..

-.\ )
THE BAY IS “
FLOODED: h
\

E "PITTER-
PATTER" AIN'T

GONNA GET IN
MY WAY.

WATER. IS WATER.

. ——
BANGLADESH, 2050

T PON'T WANT
Hiv HERE.

(E
kﬂ n-.\:-‘.é [

-~

OTHER WAY..

Z.
&y
A v’-HI.ILA g
5

I % ‘ 1
g B THE
MOUNTAIN? WHERE
THE PEAK MELTS?

7

o

118

PON'T EVEN SAY
‘DHAKA" ALL THE
MUGGINGS, THE
KILLINGS.

LR
W\ AL THE RESERVOIRS

U\ HAVE BEEN SPOILED
\_ WITH BRINE

WY EVEN HAP A CYCLONE
T\ YET. LAST YEAR..

R
ZT MY SISTER WAS
NEARLY BLOWN
Awar!

HERE COMES
MY MONSOON

THE SIENS.

THE S1&NS CAN
WAIT. TORAY,
I'™M GETTING

MARRIED!

s X <
.
o /

e
AND GET <A
' SHOT AT BY OLR
NEIGHBOURS"?
YANO; THANK YOU.
* i
\\:' </
- -
R

N SR
Y/)‘~ | l'
‘ |
"’M'-i
WHAT IF HE |yt
| PREFERS IT
OVER THERE?

THIS WASN'T
WHAT I HAP

)

1

.\\*
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PfST'OPlA: WELCOME TO JUDP CITY - 2045AP

/ SO, PROFESSOR..,
KWERBLOIDE. ROAGAAL.
CLEARLY A FAKE IDENTITY. YOU o
WERE CAUGHT ATTEMPTING TO
SNEAK INTO JUDD CITY WITH 5
INTENT TO FRATERNISE s
o’ WITH SUBBERS, T
/Y S e =
e - -
WHAT?
H
SUBBERS.OLR =

FACTORY WORKERS,

— THEY ARE SUB-HUMAN,
HENCE SUBBERS.

WELL, T'LL
HAVE YOU
KNOW I'M AN
INTERGALACTIC
ALPITOR
FROM-

WE PO NOT
CARE WHO
YOU ARE.
\ WE HAVE REASON
N \ TO BELIEVE

YOU ARE HERE
ILLEGALLY, CARRYING
INCRIMINATING PAPERS
AND BLACKLISTED
BOOKS.

e

Q 1’(

I-‘ //;_\\ l'.,#
<

WE CARE ABOUT THE FACT THAT YOU ARE

IN JUPP CITY WITHOUT AN IMPLANT ID
AND WE HAVE REASON TO BELIEVE YOU

ARE AN ILLEGAL ALIEN-

HERE,
AND 1
GLOTE:
s .,
THAT'S
. - MY PRIVATE
= "-h' DIARY/
4 9 peag
o . PiARY..
Z 200 7
4?*' d a
-

i FURTHERMORE, WE
= BELIEVE YOU ARE AFFILIATED
[F ' TO ANTI-CONSUMERIST TERRORIST

Lo ORGANISATIONS AND PRO-

PENEWABLE ENERGY SLIBVERSIVES

YES, 1 AM
AN ALIEN!

W

PAY 1: SUFFERING SOMEWHAT WITH A FLARE-

UP OF MY PiLES TOPAY.. MUST SOLPIER ON.
HAVE JOLRNEYED ACROSS WHAT USED ™

BE LONPON aNp IS NOW A stiNkING SWAMP
SOME wouLp SAY, NO CHANGE THERE!

MILLIONS OF Boar PECPLE - REFUGEES
FROM THE NETHERLANDS AND EAST
ANGLIA - App POURING INTO THE

CITY, WHERE CIVIL UNREST IS RIFE. THE

IMMIGRANTS ARE REGLULARLY ATTACKED

THE SYSTEM IS IN MELTDOWN
AS FAR 45 T CaAN SEE. ONLY
MARTIAL Law IMPOSED By
GRIM LOCKING FUTURISTIC
SOLPIERS, PRONES
EVERYWHERE, AND AN ARMY
OF PAID INFORMERS IS
HOLPING THINGS TOGETHER.

L

SQUADS OF ARmED
PARAMILITARIES
BREAK INTO PEOPLE'S
HOUSES IF THEY ARe
PISCOVERED UsiNg
ANY DEVICE THAT
USES ENERGY.

f

POSSESSION OF
A PISHWASHER
OR A SMART
FRIDGE RESULTS
IN FORTY
LASHES.

-
‘e
-



SINGLE HUGE COMPANY CALLED ONEGEN) THAT RULES MOST UNPERGROUND SHOPPING

LB N
= | ALL THOSE LIVING WITHIN THE DOMES HAVE SENIOR THOSE INSIDE RARELY LEAVE
—3, ‘ B POSITIONS WITHIN THE MILITARY/INDUSTRIAL COMPLEX (A THE DOMES. WITHIN ARE GIANT
’ 8
) W‘, 1 =y OF THE PLANET. THERE ARE SIMILAR CITIES IN NEW YORK (THE MALLS, BOLF COURSES, LUXLRY
Lh e ’t_ & 5 FIRST), BEITING, TOKYO, JOHANNESBLRS, RIO DE JANEIRC. ENTERTAINMENTS OF EVERY SORT,
i ;!’

" Al

EVERYTHING 1S | THE GOVERNMENT HAS INVESTED seg;;i 22 ZEEF:TCE::::::ED
RATIONED: FOCD, HUNDREDS OF BILLIONS OF EV: " :m- A
WATER, CARBON DOLLARS [N A BIOMETRIC SYSTEM . CosT PEE-LM;"NE: iy S
EMISSIONS USING TO MONITOR THE ACTIONS OF v Iia : YL\; oAl

ITHESE CARDS. EVERY MAN, WOMAN AND CHILE IRTUALLY WO 3

MOUNTAINS OF
TOXIC HIGH-
TECH TRASH
EVERYWHERE

BELOW GROUND ARE FACTORIES PECPLED BY
THE UNFORTUNATES WHO ARE BROUGHT IN
FROM OUTSIDE TO WORK AS SLAVES LINTIL THEY
DIE (USUALLY IN JUST A FEW MONTHS)

MOST ARE LOBOTOMISED AND CHAINED TO
HAMSTER WHEELS TO GENERATE ENERGY

AP - A R E——

o

ONLY ONE AREA OF LONPON IS PIFFERENT. A HUGE
WALL AN DOME HAS BEEN BUILT IN AN AREA
STRETCHING FROM THE HIGH GROUND AROUND

HAMPSTEAD HEATH AND PRIMROSE HILL POWN
TO SOUTH KENSINGTON ACROSS HYDE PARK ANP
BUCKINGHAM PALACE TO MAYFAIR, INCLUPING
SEVERAL OF THE FORMERLY WEALTHIEST DISTRICTS

STILL OTHERS WORK. IN VAST STERILE GREENHOUSES HAND-
POLLINATING FRUIT AND VEGETABLE PLANTS - SINCE HONEY BEES
WENT EXTINCT THIS IS THE ONLY WAY TO PRODUCE THESE FOODS.

. = = e -~
- - b,
> ENERGY COMES FROM FRACKING AND TAR
| SANDS -- PIPELINES TO THE NORTHERN Lk

f ) W T KNOW THERE - y = /
AND ONCE INSIPE, YO WOULD NOT ENOW THE ; N REGLLAR INDUSTRIAL ACCIDENTS THAT MAKE BHOPAL AND  [dB MOLINTS OF POLLUTION, BUT THERE IS NO OPTION,

WITHIN THESE AREAS, TrE 'ELITE', FAT AND SATISFIED
HAVE RETREATED TO A LITILE WORLD OF THEIR . ' | : |
e o0 WOULD NOT KO TR | ) e ! PROCESSING OF TOXIC MATERIALS LIKE PVC. THERE ARE

{ THE OLTSIDE WORLD AT ALL
WAS A PROBLEM IN THE oursi AS ALL OTHER SUPPLIES HAVE BEEN LSEP LR




|
OIL 1§ EXTRACTED FROM STICKY DEPOSITS IN WHAT HAVE pu
FRACKING 15 AR SANDS. FOR MILES, THE LANDSCAPE IS AND SO IT © SA;' IN vzgww.
WHERE CHEMICALS OBLITERATED; AND ALL LIFE WIPED OUIT. eojﬁfﬁoﬁg‘z‘? fre PEFENCE? ALL THAT MIND-
AE PLINMERD: 1N - \ SLBVERSIVE, ANTI- '\""Mig;g HAS
| ROCK LAYERS i "
J:ggg&z wgu: fn? NONSENSE NS.
I
OIL AND GAS.

YOU'VE ALL BEEN
BRAINWASHED!

THE CHEMICALS LEACH UP INTO
WATER SUPPLIES = SOME CITIZENS
CAN SET FIRE TO THEIR TAP WATER!

TV ENTERTAINS
US WHEN WE'RE BORED
WITHOUT [T THE KIPS WOULD
RIOT, SHOPLIFT AND VANDALISE
AS THEY PO OUTSIDE

OUR WHOLE ECONOMY
PEPENDS ON FOSSIL
FUELS! OUR PENSIONS,

EVERYONE KNOWS
WIND FARMS CAUSE
PERPETLIATES DISEASE
YOUR CONSUMER
SCCIETY, AND PEOPLE'S JOBS... WITHOUT
KEEPS YOU IN A THEM, SOCIETY WOULD
BUBBLE WHILE COLLAPSE!
THE PLANET
CRUMBLES
AROUND YOL!
WHY PON'T YOU
AT LEAST TRY TO

GIANT SPORTS UTILITY VEHICLES ARE A STATUS SYMBOL.
LISE RENEWABLE

EVERY FAMILY HAS TO HAVE AT LEAST FOLR OR FIVE,
ERY YEAR.
4 ENERGY

! AND THE MODELS HAVE TO BE LPDATED EVI
; ~ SOURCES?

= s =

CLIMATE CHANGE. PLEASE
EXPLAIN YOLR RIDICULOUS
BELIEF SYSTEM TO US.
REMEMBER, EVERY STATEMENT
COULD BE THE DIFFERENCE
BETWEEN US SETTING YOU FREE
TO WORK IN THE FACTORIES,
OR LIFE OUTSIDE. IT'S
YOUR CHOICE.

WITH EVEN
MORE
INTENSIVELY
GAS-
BUZILING
PERSONAL a
HOVER —_———— THE AMOUNT OF FUEL
CARS... = 4o YOU CONSUME HAS

S ALSO BECOME A STATUS
- - . . SYMBOL AS SUPPLIES ARE
1 SO SCARCETHERE ARE
NO PEDESTRIAN AREAS --
EVERYONE DRIVES.

IT's SOING
TO COLLAPSE
REGARDLESS!
CLIMATE
CHANGE 1§
UNSTOPPABLE!

WE HAVE CONPUCTER OLR OWN STUDY. WE
PUT DUCKS IN THE SEA AND MEASURED HOW

I PON'T HAVE A RIPICULOUS
FAR P THEIR BACKS THE WATER WENT.

ANOTHER STATUS SYMBOL ARE CLONED
EXTINCT ANIMALS. EACH CNE IS
THE RESULT OF THE INVESTMENT OF
HUNDREDS OF MILLIONS OF POLLARS
AND ARMIES OF SCIENTISTS. NO FAMILY
SHOULD BE SEEN WITHOUT ITS PET
THYLACINE OR POPO. AMUR LEOPARDS
ARE FOR THE ELITE OF THE ELITE

w7 YA

THE IRONY IS THAT NONE OF THESE
ANIMALS HAVE ANYWHERE TO LIVE -- THEIR
HABITATS NO LONGER EXIST. WHAT IF THE
MONEY AND EFFORT SPENT HAD INSTEAD
®ONE TO PRESERVE THE HABITAT AND
THOSE SPECIES BEFORE THEY WERE GONE?

BELIEF SYSTEM. ALREADY IN
THE TEENS, BEFORE THEY
WERE ROUNDED LIP ANP

IMPRISONED, 1000 CLIMATE
SCIENTISTS TO ONE WERE

RECORDED AS SUPPORTING IT.

THE ONLY PROBLEM WAS THEY
FAILED TO PREPICT HOW BAD
IT WOULD SET, ANP HOW FAST!
THE RUNAWAY MELTING OF THE
GREENLAND ICE SHEET HAS
ALREADY RAISED SEA LEVELS 3M
ABOVE THOSE IN THE YEAR 2000.

7 NO OBSERVABLE
CHANGE! WHAT
PO YOU sa¥ 1O §

AS T FALLS APART/

YOU'LL ONLY
EARN THE
RIGHT TO BE
THE LAST TO

STARVE!

Wy

Y




Extinction of the Honey Bee
oy Anrya Walker

HONEY
O casunne, 1f hees bacome extinct
there |l be e no mare DELICIOUS haney
o speitineg o0 head. flivaun g loads
anef keeping un healthy

of enops that won't giow wat

| would became extinct four years after haneybess

| Albert Einstein is reputed ta have said that mankind
‘ disappear from the face of the earth.

GCAME OVER: 2076 AP

- . i g i F BENEATH THIS BLOOD RED SiY
y . Y i P THIS LAYER OF HEAVINESS PERSISTS.
# < ST 5 ; k WEIGHTED POWN TO THE MANKY GROUND
) L Il Frrgu HARD TO BREATHE, TO TAKE THE RISK
4 o e . e -_- o r ; E : A ']
T . : t A 7 ) 1 BENEATH THIS FRAGILE $KY
S i ¢ : Sl 1 THICK SMOG OF DUSTY DECAY
. ) W s P LE S AR | THERE IS NO BREEZE TO STIR THE TREES
- . r-2d 2 LEAFLESS, LIFELESS, WE WASTED IT AWAY
L o= - h 3
FLOWERS, FRUIT & VEGETABLES J f ‘

o bees

Onethind of all food re eat
o oty praduchion Without boes
wonld fall diaratically ay they

around 70% of all the world's cops

BENEATH THIS POISONED S
THE VIOLENT SUN MEETS INKY SEAS AND SANDS
A BARREN. WASTE, A PRODUCT OF HASTE
AND NOW? VAST NOTHINGNESS ACROSS OUR LANDS

BENEATH THIS DYING SKY
FROM BURDENED CLOUDS, FALLS DIRTY RAIN

At i B 7 ot YU e, B A GIFT FROM OLR TIME, A BLINK IN THE TIMELINE
Gaecetony I : 0 b NO SEEDS OF HOPE TO START AGAIN

A 7

St

, el v | ol AT el e s ) - BY HELEN SAUNDERS
[seal I b= . .

Jupp CItY:
POLLLITION AND
RADIATION ON
THE OUTSIPE,
CAUSING
MUTATIONS O
OCCUR.
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EPILOGUE

THERE 1S NO INTERSALACTIC
TASKEORCE THAT IS GOING TO
SORT OUT YOUR PROBLEMS

LINFORTUNATELY
FOR YOU,
EARTHLINGS, I'M
AFRAID TO SAY
THAT I AM A BIT
OF A FRALR

FOR YOU.

M7 UNIGUE CRAFT, THE BILLENIUM EGG,

WAS ENTIRELY UNSUSTAINABLE ITSELE

ONLY Yo X ; . g

CAN STOP IT.

THE BEST THING
I HAVE TO TELL YOU
IS THAT IT J$ IN YOUR
POWER TO PO THIS.

REQUIRED THE ENERSY AND RESOURCES OF SEVERAL
IMAGINARY STAR SYSTEMS TO CONSTRUCT, AND THEREFORE

LOOK AT THE
COMMON ELEMENTS OF
THE POSITIVE SCENARIOS

IN THIS BOOK AND
LEARN FROM THEM.

T AM JUST A CHARACTER
DESIGNED BY A 10 YEAR OLP
GIRL CALLED LUCY FROM
LEEDS, WEST YORKSHIEE, Uk.

T'LL LEAVE YOU WITH A FINAL
VISION OF A TRULY SUSTAINABLE
SOCIETY OF THE FAR FUTURE, FROM
A TIME LONG AFTER YOUR CURRENT

REMEMBER, IF YOU
CONTINUE ON YOUR
PRESENT COURSE, THE
CRASH IS INEVITABLE.

EVERYTHING IS CONNECTED:
FUTURE HUNTER-GATHERERS

JA-RO, IT IS
YOUR TURN TO

——

N ai

SOUTHERN GREENLANG 2255 A

- e~ —— -

I AM JAY-RO.
I AM HUMAN, WHICH
COMES FROM THE

SAME ROCT AS
HUMUS, THE PECAYING
F
E4RTH O Tre NEastRE O

FOREST FLOOR.

SAME.

OLP PROFESSOR, 1
HAVE STUDIED THE OLD
FOLKS ANP THEIR SILLY
VYE-SAY-SHUN.

50, CHILD, TELL
Us ABOUT THE
OLD FOLKS, AND
WHAT YOU HAVE
LEARNED OF THE
TEACHINGS OF
WEM.

YOU MEAN
‘CIVILIS-ATION,

WE ARE THE SAME
AS THE EARTH, THE DIRT.
WE ARE THE EARTH PEOPLE.

'THE EARTH ANE MYSELF

AND THE MEASLIRE OF
OUR BODIES ARE THE

SPEAK. COME
HERE AND HOLD

MINE THE
THE LAND

o

SORRY SIR.
YES. IT WAS A
PLACE WHERE
MILLIONS OF

PEOPLE ALL

LIVED TOGETHER

IN GIANT METAL
BOXES IN THE

WY, CALLED

'CITIES"

WELL, WEM TEACHES
US THAT SOMETHING SUCH AS
CIVIEIS-ATION CAN NEVER BE
SUSTAINABLE. THOSE GIANT METAL
BOXES REQUIRED THAT THE
INHABITANTS TAKE EVERYTHING
THEY NEEDEP OR WANTED FROM
SOMEWHERE ELSE.

AND BECAUSE THEY
DIPN'T LIVE CLOSE TO THE LANG
LIKE US, THE OLP FOLKS FORSOT
THAT THEY WERE PART OF NATURE,
AND IN FACT THEY WENT TO WAR
AGAINST IT ANP USED IT ALL
LP == AFTER ALL, THERE WERE
MILLIONS OF THEM. THEY WERE
VERY CLEVER AT FINDING
NEW WAYS TO MAINTAIN
THEIR CITIES.




YHUMANS ARE A
PART OF NATURE
AND WHAT AND THEIR WAR
ARE THE AGAINST MATURE
WORDS OF 1S INEVITABLY A
WEM ON WAR AGAINST
THIS? THEMSELVES"*

THEY HAR A
THING CALLEP AN
'EEK-O-MONNY’

YES, SORRY SIR. THIS WAS WHERE THEY ALL BOUGHT STUFF,

MORE AND MORE OF IT EVERY YEAR, TO EEP THE EEK =-O- NOMY GOING. SOME
OF THEM HAD WHOLE CITIES TO THEMSELVES! THE THING IS, ALL THIS STUFF HAD TO
BE MADE OUT OF THINGS THEY FOUND IN THE GROUND, OR FROM

ANIMALS, OR FROM TREES.

THEY DESTROVED
THE LAND IN

CRDER TO MAKE THAT 15 WHY

MORE STLIFF, AND e J i : It 80T S0
3 i - HOT AND THE I8
©REAT FLOCD  f3

POLLUTED THE AR,
THE WATER AND
THE SOIL OF THE

ENTIRE PLANET.

AND HOW
ARE WE
DIFFERENT?

WE COULD NEVER
SET OURSELVES APART LIKE
THAT. WEM HAS TALGHT
LS THAT EVERY ANIMAL
AND PLANT 1S A BROTHER
AND A SISTER TO US, TIES
OF KINSHIP THAT STRETCH
BACK, AND BACK INTO
THE MISTS OF DEEP TIME,
TO GRANDMA Tik AND
BEYOND WE ARE ALL OF
LS ONE FAMILY.

WHILE WE HUMBLY ACCEPT THE
SACRIFICE OF THEIR BODIES TO PRESERVE OLR
OWN, WE PAY HOMAGE TO THEIR SPIRITS IN
PRESCRIBED PRATERS ANP OFFERINGS, AND TAKE
RESPONSIBILITY FOR THE CONTINLATION OF THEIR
TRIBE AND WE PLEDGE OLIR OWN BOPIES TO
THEM WHEN WE DIE.

INDEEDR
CARRY ON. HOW
WERE THE OLD
FOLKS ABLE TO
SURVIVE? IF WE
DESTROYED OUR
LAND LIKE THEY
PIB WE wouLe
STARVE...

THEY EVEN
CALLED OTHER PECPLE
HUMAN RESOURCES/!

IMAGINE THAT!

WELL, SIR,
THEY HAD TECH-
LOGENTY-

YESSIR. WELL, THEY HAD [T, SO IT MEANT
THEY COULP PESTROY EVERYTHING, EVEN THE PEOPLE,
WHO LIVED IN ONE AREA, BUT THEN JUST MOVE ON TO
THE NEXT AREA. IN THIS WAY, MOVING FROM ONE THING
TO ANOTHER, THEY PESTROVED MOST OF THE PLANET. THEY
CALLED EVERYTHING 'RESOURCES', WHICH MEANS,
SOMETHING YOU CAN USE UR

SOME PEOPLE
REALISED THAT YOU
CANNOT CONSTANTLY

TAKE WITHOUT

GIVING BACK.

ABOUT WHY
WE HAVE
STORY PLACES

i AND WHAT
| ARE STORY

THEY UNDERSTOCE THAT
THERE 15 NO SURPLUS IN NATURE: THAT
WHEN YOU KILL A PLANT OR ANIMAL
TO EAT IT. THAT YOU ARE TAKING THIS
OTHER'S LIFE, AND ALSO THAT THIS MEANS
SOMEONE ELSE CAN'T EAT THAT
PLANT OR ANIMAL.

THEY UNPERSTOOD THAT ALL BEINGS NEED
TO EAT, ANP THAT ALL BEINGS NEED PLACES
TO LIVE. THEY UNPERSTOOP THAT IN ORPER
TO SURVIVE IN THE LONG TERM, YOU NEED
TO MAKE SURE THAT THE LAND IS HEALTHIER

BECAUSE YOU ARE THERE.

SO THE PEOPLE
WOULD HAVE TO COME
TOGETHER TO RECOGNIZE THEIR
COMMON INTEREST IN THE LAND
BEING HEALTHY, AND TO RECOGNIZE
THAT HARMING THE LAND
WOULD HARM ALL OF THEIR
CHILDREN, AND THEIR
CHILDREN'S CHILDREN.




OUR STORY PLACES
ARE THE ¥EY TO THE SOLUTION
THEY ARE A NETWORK OF PLACES
IT IS FORBIPVEN TO GO --
REPRESENTING EVERY ENVIRONMENT:
SWAMP, MOUNTAIN, FOREST, DESERT,
SEA.. THE ONLY TIME ANYONE 15
ALLOWED TO ENTER is ON THE
DAY OF THEIR PASSAGE TO
ADULTHOOD -- TORAT.

THE STORY PLACES
WERE SET UP BY THE FOLLOWERS
OF WEM, BACK IN THE DAYS AFTER THE
FLOOD THEY ALLOW THE ANIMALS ANP
PLANTS A REFUGE - A PLACE TO
SUSTAIN THEIR POPUILATIONS, AND
EVENTUALLY TO REPOPULATE
OLR HUNTING RUNS.

THEY MUST O UP THE
MOUNTAIN, WITHOUT TOUCHING
OR HARMING A SINGLE LIVING
THING, AND STAY FOR A DAY
AND A NIGHT UNTIL A VISION
TO BENEFIT OUR PEQPLE
COMES TO THEM -- A PREAM
FOR THE FUTURE.

THE OLD FOLK NEVER
UNDERSTOOD THIS IDEA. IF THEY
HAD, THEY WOULD HAVE HAD
STORY PLACES AND THEY WOULDP
NOT HAVE DESTROYED THE
WHOLE WORLD? SINCE THE STORY

PLACES WERE FIRST BLESSED,
OUR PEOPLE HAVE NOT
GONE HUNGRY.

VERY GO0F,
JAY-RO. BIVE 1 PRONOUNCE

GRANDMATIE YOU READY

BACK TO ME TO BECOME
A WOMAN OF

OUR PEOPLE.

YOU WILL GO UP ON
THE MOLINTAIN AS A GIRL, AND RETURN AS A
WOMAN, BO WITH MY BLESSING.

WE HAVE RETURNED
FULL CIRCLE TO THE
BEGINNING - THE TIME OF
THE ANCESTORS, BEFORE THE
OLD FOLKS ANP THEIR SILLY
VYE-SAY-SHUN.

"WE SHALL NOT CEASE FROM EXPLORATION,
ANP THE ENP OF ALL OLIR EXPLORING &
WILL BE TO ARRIVE WHERE WE STARTED

AND KNOW THE PLACE FOR THE FIRST TIME."*

8

#TS. ELIOT = FOLR QUARTETS




A LOW CARBON FUTURE: WHAT
ARE YOUR OPINIONS?

-LOW- L US YOURS*
IT HTTR://WWW.ENGINEERING LEEDS AC.UK/PTC-LOW: CARBON-TECHNOLOGIES TO TEU
v *ALL THE STATEMENTS ON THIS PAGE ARE BY REAL PECPLE

I WANT TO
STOP CLIMATE CHANGE

T WANT

1 BELIEVE

AND SAVE ANIMAL AND TO HAVE

. PLANT SPECIES FROM GOING A NICE V:‘EJ:SE‘L‘Y:
A EXTINGT EVEN IF IT MEANS HOME, CAR, o e
MYSELF AND OTHERS HAVING EXPENSIVE . wgmam y
TO SACRIFICE OUR HOLIDAYS D%N_r il

MATERIAL COMFORTS, AND et i

FORCE OLR
VIEWS ON
OTHERS.

WE ARE PART OF 'THE
ENVIRONMENT' -~ IF WE HARM IT, WE HARM
OLRSELVES. PART OF THE PROBLEM IS
THAT WE MAKE HUMAN NEEDS AND WANTS
SEPARATE FROM 'NATURE’ AND THINE WE NEED
TO CHOOSE BETWEEN THEM,

T THINK CIVILISATION
CAN NEVER BE SUSTAINABLE
AND WE SHOULD TAKE
IMMEDIATE STEPS TO
DISMANTLE IT, EVEN THOUGH
THIS WILL RESULT THE PEATHS
OF MILLIONS OF PEOPLE
== BILLIONS WILL DIE IF WE
CONTINUE ON OUR
CLURRENT COURSE.

1 AM A CHILD OF
THE APOLLS MOON MISSIONS
INVOLVING THE WHITE HOT
HEAT OF TECHNOLOEY WHICH
CAPTURED THE IMAGINATION
OF THE WHOLE WORLE 1
THEREFORE HAVE GREAT FAITH

IF WE DON'T

HAVE A HEALTHY

PLANET TO SUPPORT
S, WE'LL NEVER
GET THE CHANCE

I THINE IT
IS POSSIBLE TO
CONTINUE 7O OUR

COMFCRTABLE THAT TECHNOLO®Y SOLUTIONS
LIVING STANDARDS me ;25";;;“ WILL SOLVE ANY FUTLIRE
AND SAVE THE TOWARDS A BETTER PROBLEMS THAT CLIMATE
PLANET IF EVERYONE SOCIETY. CHANGE CAN
MAKES SMALL THROW AT LS.
SACRIFICES FOR
THE GOOP OF
US ALL. THE
CHALLENGE 1S
GETTING EVERIONE

ON BOARE

1 STRONGLY
BELIEVE THAT YOU
CAN SAVE THE PLANET
AND HAVE A NICE,
COMFORTABLE LIFE.
'S NOT A MATTER OF
HAVING ONE OR THE
OTHER, WE JUST NEED TO
CHANGE OUR PRIORITIES,
THE WAY WE VALLE
THINGS AND OUR OWN
BEHAVIOUR.

IF, AS A PARENT
YOU REWARDED YOUR CHILD
FOR GREEDY, DEMANDING
BEHAVIOUR, WOULP YOU
EXPECT THEM TO GROW TO
BE GOOR-NATURED? NO!
WHY THEN, PO WE HAVE AN
ECONOMIC SYSTEM THAT
POES EXACTLY THIS?

Bz

THIS PROJECT WAS LED BY PROF PALL WILLIAMS AND JAMES MCKAY AT THE UINIVERSITY OF LEEDS DOCTORAL
TRAINING CENTRE FOR LOW CARBON TECHNOLOGIES. JAMES MCKAY 1S A COMICS ARTIST AT THE SAME TIME
AS BEING MANAGER OF THE CENTRE. JAMES DEVISED THE PROJECT IN ORDER TO USE THE GRAPHIC NOVEL
FORMAT AS A VEHICLE TO TRAIN ENSINEERING RESEARCHERS IN THE SKILLS AND TECHNIQLES NEEDED O RAISE
AWARENESS OF THEIR WORK WITH SCHOOL CHILDREN AND THE WIDER PUBLIC.

FIRSTLY, THE ENGINEERING PHP RESEARCHERS HELD DOZENS OF WORKSHOPS WITH OVER 350 SCHOOL CHILDREN
TO INTROPUCE THEM TO THE CONCEPTS OF CLIMATE CHANGE AND ENERGY USE. THE SCHOOL CHILDREN
WERE THEN ASKED TO PRODUCE PROJECT ART WORK AND WERE GIVEN FEEDBACK BY THE ENGINEERS. SOME
CHILPREN'S WORK. WAS LISED STRAIGHT AWAY; FOR OTHERS, ARTISTS AND WRITERS WERE ENGAGED TO TAKE
THE IDEAS, EDIT THEM INTO A CERTAIN NUMBER OF SCENARIOS AND THEN ILLUSTRATE A MORE COMPLETE
STORY. ALL OF THE CONCEPTS AND' VIEWS EXPRESSED IN THE BOOK WERE DEVISED BY THE SCHOOL CHILPREN
AND ENGINEERS WITHIN THE PROJECT WORKSHOPS. NOT ALL OF THE WORK COULD BE LSED AS MANY OF THE
CHILPREN AT PIFFERENT SCHOOLS PROPUCED VERY SIMILAR PICTURES (FOR EXAMPLE, LOTS OF PENGLINS ON
MELTING ICEBERGS!).

THE MAIN AIM WAS TO GET ENGINEERING RESEARCHERS, ARTISTS, SCHOOL CHILDREN AND WRITERS TO WORK IN
A TEAM TOGETHER ON AN EQUAL FOOTING. WHEN THINKING ABOUT THE FUTLRE, IT BECAME OBVIOUS THAT
10-YEAR OLP SCHOOL CHILPREN WERE JUST AS CAPABLE OF EXPLORING COMPLEX ISSLIES AS THE EXPERIENCED
SPECIALISTS, AND THEIR ARTWORK WAS OFTEN BETTER THAN ADULTS THREE TIMES THEIR AGE!

ARTWORK. WHICH COULDPN'T BE FITIER INTO THE MAIN STORIES CAN BE SEEN OVER THE FOLLOWING PAGES.

IN TECHNOTOPIA, SPACESHIPS WILL
HEAD OUT TO ASTEROIDS TO MINE
THEM FOR VALUABLE MINERALS
CALLED 'RARE EARTHS' -- FOR
EXAMPLE, NEODYMIUM, USED FOR
WIND TURBINE GENERATORS.

PENCIL SKETCH BY MARK
WILKINSON

[=H]
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TIME MACHINE BY BEN FLEMING. (NOT AS
STREAMLINED AS PROF KWERBLOIDE'S?)

ciry rop
SKETCH BY
JAMES MCkAY

P
Hey I'm Bill I'VE invented a hme
machme only from FOSSIL FUELS

] Where anl, who ateyOu..why s e i clean"'
You e  esson on cean energy

LET S GOOO

GREEN ROOFS == THESE ARE
USED AS A WAY TO REGULATE
BUILPING TEMPERATURE (BY
PROVIPING INSULATION), FOR
WATER CAPTURE, AND TO
PROVIPE AN LRBAN HABITAT
FOR WILPLIFE INCLUDING |
POLLINATING INSECTS: FRUIT
AND CEREAL CROPS ARE
GROWN IN HUGE VERTICAL
GARDENS,

| | '
P - " l -
| - -3 | |
Ever since 2050 the world loked o e Unlike in your time the world was “I see I will go back to my time and
enrg for poversouoe nseadof s flsa horile place to live smoke filed the air tell them what 've seen’

- ’
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PENGLIN . : ) _

g Uved (N [cicie but are goug to
ISSUES AS o ‘

A RESULT nave to Mmove ¢ Bergej—
OF CLIMATE
CHANGE.
AT LEAST
JANE STILL
HAS HER
COCO-FOPS
NEARBY --
BY CHARLEY
GRIFFITHS

This is Jane. Sn€ {5 Lot wih N0 food or

o R T ol e 57
(m and need somewnee to &Y. S
iThey hove losk their Oldese CaUgnees; /

.

> M e
\_Jane- =

WINGED CAR BY

|
FUTLIRE-TECH £ o ¥’
DESERT NOMAD By (SRS I el
MITCHELL GREGORY : -
- THE NOMADS = '
FIGHT WANDERING
BANDS OF |
CANNIBALS AFTER
CIVILISATION HAS I
|
|
|
|
|
|
{
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A BIZARRE VIEW OF A FUTURE - bn‘fd"‘j .
ECO-ISLAND WHERE MONKEYS P
ARE PART OF THE REGLILAR x/
DIET. FOR SOME REASCON ALL -ﬁL =
THE CHILPREN WHO WORKED
ON THE PROJECT WERE ALSC e
OBSESSED WITH LINICYCLES AS oS
A LOW-CARBON MEANS OF N I
TRANSPORT. 7\
N 2 7 = F: 3 ) |
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A SHRK CHOICE FACING
US, BY BEONTE MADELEY

SNORKEL HOUSE, BY
REBECCA WOOR A
RESPONSE TO RISING
SEA LEVELS. LIVESTOCK
ARE OF COURSE KEPT IN
STOCKYARDS RAISED ABOVE
THE WATER ON $TILTS.




THIS SUMS
upP CUR
ECONOMIC
ANDP
ENVIRONMENTAL
PROBLEMS
NICELY -~
coMIC BY
ZAHRA MASSEY

ALL WE INEEDTO po 15 ULE A BIT LESS FlEcHry. THERE, IT THAT S,

SIMPLE == BY
AREAN BLLL

CLIMATE WARNING POSTERS BY SOPHIE PERRICK ANEP CARA
MOLLTON == DOZENS OF INVENTIVE PICTURES OF THE
EARTH BEING MELTED IN DIVERSE AND BIZARRE WAYS WERE
SUBMITTED BUT UNFORTUNATELY WE COULD ONLY INCLUDE
A QOUPLE: OUR FAVOLRITE BEING THE ONE WHERE THE
EARTH IS DROWNED IN HOT CHOCOLATE.

A VIEW OF A LOW-CARBON FUTLIRE
SOCIETY WHERE PECPLE LIVE IN
TREEHOUSES CONNECTED BY ZIP WIRES.
THEY ARE STILL RELIANT ON GUITE
ADVANCED WIND TECHNOLOGY.

BY HELEN SALINPERS




THIS PROJECT WAS BUILT AROUND THE
EXPERTISE OF THE ENGINEERS OF THE
POCTORAL TRAINING CENTRE IN LOW
CARBON TECHNOLOGIES AT THE LINIVERSITY
OF LEEDS, AS WELL AS OTHER RESEARCHERS
CONNECTED' TO THE CENTRE. THE CENTRE
IS FUNPED TO LOOK INTO ALL ASPECTS
OF A LOW CARBON FUTLRE, FROM THINGS
LIKE WIND ENERSY AND SCLAR ENERBY, TO
HOW TRANSPORT POLLUTION IS AFFECTED
BY PRIVER BEHAVIOUR, ECO-BUILDINGS,
THE LIFE-CYCLE OF PROPLUCTS, WASTE, AND
ECONOMICS AND POLICY. THE RESEARCHERS
CONTRIBUTER  THEIR  IDEAS, ARTWORK,
ANP CONCEPTS FOR THE FUTLRE, AND
ALSO WORKED WITH THE SCHOOLCHILDREN
PURING THE PROJECT SESSIONS TO
PROPUCE THE BOOK.

CENTRE PIRECTOR: PROFESSOR PALIL
WILLIAMS

PROFESSOR PALL WILLIAMS WHO LED THIS
PROJECT IS PIRECTOR OF THE CENTRE.
HE IS A PROFESSOR OF ENVIRONMENTAL
ENGINEERING  INTERESTED IN  ENERGY,
FUELS ANP MATERIALS RECOVERY FROM
WASTE, FOR EXAMPLE, OBTAINING HIGH-
VALLE PROPUCTS FROM CAR TYRES THAT
HAVE BEEN THROWN AWAY. HE HAS WON
SEVERAL AWARDS INCLUDING THE 2012
PISTINGUISHED GLEST LECTURER MEDAL OF
THE ENVIRONMENTAL CHEMISTRY GROUP OF
THE ROYAL SOCIETY OF CHEMISTRY,

CLIMATE SCIENCE = NICHOLA ALISTEN;
ZARASHPE KAPAPIA

SMALL PARTICLES IN THE ATMOSPHERE CAN
HAVE A BIG EFFECT ON OUR CLIMATE.
THEY ARE PRODUCED BY FACTORIES, CARS
AND EVEN VOLCANOES AND PLANTS ANP
TRAVEL UP INTO THE ATMOSPHERE WHERE
THEY REACT WITH OTHER PARTICLES AND
BGASES TO MAKE CLOUDS AND RAIN. SOME
PARTICLES CAN BE HARMFUL TO THE
ENVIRONMENT AND TO HUMANS, BUT SOME
ARE USEFUL IN HELPING TO COUNTERACT
CLIMATE CHANGE AND WARMING FROM
GREENHOUSE GASES. NICHOLA'S RESEARCH
AIMS TO SEE HOW MUCH THESE PARTICLES
ARE ABLE TO HELP TO "COOL THE PLANET
THROUGH COMPLITER MOPELLING.

ZARASHPE IS ALSO  LSING COMPUTER
MOPELLING TO INVESTIGATE HOW THE FLITURE
USE OF PIFFERENT FUELS IN AEROPLANES
MIGHT AFFECT THE ATMOSPHERE.

SOLAR ENERGY -- DAVIP JACGLES
PHILIPPA HARDY; ROSS JARRETT; JOSH
COTIOM; JAMIE BRIGHT

THE SUN'S ENERGY IS CLEAN, RENEWABLE
AND FREE. SOLAR PANELS CONVERT
SUNLISHT DIRECTLY INTO  ELECTRICITY,
HOWEVER, CURRENT SOLAR CELLS ARE
EXPENSIVE COMPARED TO FOSSIL FLELS ANP
THEIR EFFICIENCY IS LIMITEP DUE TO THE
MATERIALS LISER

PHILIPPA'S RESEARCH LOOKS AT MAKING
A NEW SORT OF SOLAR CELL THAT LSES
NANOCRYSTALS  (SUPER TINY CRYSTALS).
ALL OF THE MATERIALS AND TECHNIGLES
THAT SHE USES ARE LOW COST AND THE
NANOCRYSTALS HAVE SPECIAL PROPERTIES
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WHICH CaN HELP TO INCREASE THE
EFFICIENCY OF THE $SOLAR CELL.

PAVID'S RESEARCH IS ALSO IN TRYING TO
WORK OUT HOW TO LISE NANCTECHNOLOGY
SO THAT SOLAR PANELS CAN TURN AS MUCH
SUNLIGHT INTO ELECTRICITY AS POSSIBLE.

ROSS'S RESEARCH IS ON SILVER NANOWIRES.
THESE ARE LIKE NORMAL WIRES, EXCEPT A
THOUSAND TIMES SMALLER THAN THE WIDTH
OF A HAIR. THEY ARE UISED TO MAKE A MESH
TO PUT ON TOP OF SOLAR CELLS, THE MESH
ALLOWS LIGHT TO PASS THROUGH IT AND
ALSO COLLECTS ELECTRICITY PRODUCED BY
THE SOLAR CELL.

JOSH'S RESEARCH IS ON CREATING
SOLAR PANELS WITH EXTREMELY SMALL
NANOPARTICLES ON THE SURFACE. WHEN
THE PARTICLES ARE VERY SMALL THEY START
INTERACTING WITH LIGHT IN STRANGE WAYS
SUCH AS FOLPING IT INTO CONCENTRATED
LAYERS NEAR THE SOLAR PANEL SURFACE.
THIS CONCENTRATION OF LIGHT CAN
IMPROVE HOW MUCH LIGHT IS ABSORBED
BY THE SCLAR PANEL AND THEREFORE
IMPROVE HOW MUCH POWER IT PRODLICES.

JAMIE LOOKS AT THE DIFFERENT WAYS OF
ASSESSING THE POTENTIAL FOR GENERATING
SOLAR ENERGY IN THE LK. HE'S TRYING TO
WORK OUT HOW THE TECHNOLOGY WILL
ADVANCE IN THE FUTURE HE WANTS TO
CONSIPER THE MANY POLITICAL, SOCIAL,
TECHNOLOGICAL, ANP  ENVIRONMENTAL
IMPLICATIONS OF PEVELOPING THE WAY THAT
WE GENERATE SOLAR ENERGY,

CHRIS'S RESEARCH IS INVESTIGATING WHETHER
CLIMATE CHANGE IS LIKELY TO HAVE ANY
EFFECTS ON SOLAR ENERGY. PUTTING HUGE
SOLAR FARMS IN DESERTS TO CREATE A LOT
OF ENERGY HAS BEEN TALKED' ABOLT FOR A
LONG TIME AND HE'S TRYING TO WORK OUT
IF THESE BIS SOLAR FARMS COULD CHANGE
THE WEATHER THEMSELVES.

WIND ENERGY =-- JAMES GOOPING;
PAVI ALLEN; SHEMAIAH WEEKES; JOEL
MILLWARD-HOPKINS

THE UK IS THE WINDIEST COUNTRY IN ELROPE
ANP SO WE HAVE A GREAT CHANCE TC
DEVELOP THIS RENEWABLE ENERGY SOURCE.
WIND ENERGY CAN BE GENERATED ON MANY
DIFFERENT SCALES, FROM LARGE WIND FARMS
OUT AT SEA TO SMALL, INDIVIPUAL TURBINES
AT PEOPLE'S HOMES AND BUSINESSES. WE
WILL NEED TO USE AS MANY TYPES OF WIND
ENERGY AS POSSIBLE AS WE WORK TOWARDS
A LOW-CARBON ENERGY FUTURE IN THE Lk,

JAMES |5 RESEARCHING THE GENERATION
OF ELECTRICITY AT PEOPLE'S HOUSES FROM
SMALL WIND TURBINES. HE'S TRYING TO
WORK OUT HOW WE CAN IMPROVE THE
ACCURACY OF DOING THIS FOR EVERY TYPE
OF HOUSE ACROSS THE LIK.

PAVID'S RESEARCH IS IN WIND POWER ON
LAND ANP HE IS LOOKING AT HOW You
CAN WORK OUT HOW MUCH WIND THERE IS
IN THE WHOLE UK. BY DOING THIS, HE HOPES
TO SEE AN INCREASE IN THE NUMBER OF
SMALL TURBINES USED IN THE LK.

SHEMAIAH AND JOEL'S RESEARCH INVOLVES
TRYING TO PREPICT HOW MLUCH ENERGY
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WE CAN GET FROM THE WIND IN DIFFERENT
PLACES AS THIS IS A MAJOR CHALLENGE TO
SCIENTISTS AND ENGINEERS. THEIR GROUP'S
IPEA IS 1O USE MATHEMATICS ANP AN
UNPERSTANDING OF WEATHER TO IMPROVE
THE WAY WE CALCULATE HOW MUCH WIND
ENERSY WE CAN BENERATE.

NUCLEAR ENERGY - HELEN FREEMAN;
JAIYANA BUX

NUCLEAR ENERSY IS IMPORTANT FOR OLR
FUTURE BECAUSE IT CAN CREATE A LOT OF
ENERGY WITH A LOW CARBON FOOTPRINT.
IT IS VERY IMPORTANT THAT WE FIND WAYS
OF MAKING NUCLEAR ENERGY SAFELY
AND WAYS OF DEALING WITH THE WASTE
PROPLICTS RESPONSIBLY.

HELEN'S RESEARCH LOOKS INTO PREDICTING
THE BEHAVIOUR OF THE MATERIALS USED
INSIPE  NUCLEAR POWER PLANTS, THE
RAPIATION ANP  HIGH  TEMPERATURES
INSIPE A NUCLEAR REACTOR CAN DAMAGE
MATERIALS, SO  UNDERSTANDING  THE
BEHAVIOUR OF THEM IS ESSENTIAL FOR
SAFETY ANP ECONOMIC SLICCESS.

JAIYANA'S RESEARCH IS ABOUT HELPING THE
UK NUCLEAR INPUSTRY WITH THE CLEAN-LIP
OF SOME OF ITS NUCLEAR WASTE. WHEN THE
NUCLEAR ENERGY BUSINESS STARTED IN THE
20TH CENTURY, PEOPLE WERE SO FOCLISSED
ON CREATING ENERGY THAT THEY PIDNT
WORRY ABOUT PEALING WITH THE WASTE
THEY WERE CREATING. NOW, ALTHOUGH
THE WASTE NEEDING CLEAN-UP ISNT A LOT
(COMPARED WITH OTHER INPUSTRIES), 1T IS
TOXIC ANP CHALLENGING TC' DEAL WITH.

WHOLE

ANP STORAGE - TOM LYNCH: THOM
BES; RAY EPMLUNDS; RICI MARSHALL:
LLOYD pAVIES

CARBON CAPTURE AND STORAGE (CCS) IS A
METHOD OF CAPTURING CARBON DIOXIDE
CREATED FROM BURNING A FOSSIL FUEL IN
A POWER STATION AND TRANSPORTING IT
TO A STORAGE SITE DEEP UNDERGROUND
FOR THOUSANDS OF YEARS, IN ORDER TO
STOP THE EFFECTS OF FOSIL FUEL USE ON
THE ATMOSPHERE. THE ®AS IS SQUASHED
UNPER PRESSURE LUNTIL THE CARBON
PIOXIPE BECOMES A LIQUIP SO IT CAN BE
TRANSPORTED IN A PIPE.

TOM LYNCH IS USING COMPUTER MOPDELS
TO UNPERSTAND HOW MUCH SPACE THERE IS
UNPERGROUND TO STORE CARBON PIOXIDE
SAFELY WITHOUT IT LEAKING BACK TO THE
SURFACE,

THOM BEST LOOKS AT HOW BAS CAN BE
BURNT DIFFERENTLY IN POWER STATIONS TO
MAKE THE WHOLE PROCESS MORE EFFICIENT
SO THAT THE ELECTRICITY PRODUCED IS AS
CHEAP AS POSSIBLE.

RAY'S RESEARCH IS ON FINPING AN APPROACH
TO MANAGING THE ENERGY SYSTEM AS A
WHOLE RATHER THAN FOCUSING ON ONE
TECHNOLOGY. HE'S TRYING TO WORK OUT
HOW TO OPTIMIZE PROPUCTION FROM
LOW CARBON TECHNOLOGIES AND THIS
INCLUDES RESEARCH INTO OFFSHORE AND
WIND ON LAND, HYDROPOWER, CCS, SMART
GRIPS AND ENERSY STORAGE (FINDING




BETIER WAYS TO STORE ENERGY FROM TIMES
WHEN WE DON'T NEED IT FOR TIMES WHEN
WE PO NEED IT).

LOYD 1S TRYING TO WORK OUT HOW
STORING ELECTRICITY AND CHANGING
WHEN [T IS USED CAN HELP LS MAKE SLRE
THE AMOLINT OF ELECTRICITY WE PROPUCE
MATCHES HOW MUCH WE ARE CONSUMING.
THIS IS IMPORTANT BECAUSE ELECTRICAL
'SUPPLY' AND 'DEMAND’ MUST ALWAYS BE
THE SAME. IF THERE ISN'T BALANCE WE CAN
HAVE BLACKOUTS WHERE OUR LIGHTS AND
APPLIANCES STOP WORKING.

IN RICI MARSHALL'S WORK, SHE NOT ONLY
LOOKS AT THE ENERGY WE USE AND HOW
WE LSE IT, BUT ALSO WHY WE USE IT. NO-
ONE ACTUALLY WANTS ELECTRICITY OR OIL
OR BAS -- THEYRE A BIT DANGEROLS IF
YOU'RE NOT VERY CAREFLL - SO SHE WANTS
7O KNOW WHY WE ARE SO OBSESSED WITH
THE STUFF. SHE'S LOOKING INSTEAD AT
WHAT COULD BE CALLED 'ENEREY SERVICES'
THE ACTUAL SERVICES WE GET FROM
THE ENERGY -- COMFORTABLE HOMES,
LIGHTING, COCKED FOOD, CLEAN HOUSES,
ENTERTAINMENT AND RELAXATION.

IN THE HOME ANP ON THE MOVE --
JANNIK GIESERAM; RUTH BUSH; JO
ROBINSON; HANNAH JAMES; CLARE
LINTON; GILLIAN  HARRISON; ~JON
ACOMB; ANPY PIXON; HOLLY EPWARDS;
DAVIC WYATT,GEMMA BRADY; MORGAN
TATCHELL-EVANS

WARM AND COMFORTABLE HOMES ARE
REALLY IMPORTANT FOR KEEPING US
HAPPY AND HEALTHY. IN ORDER TO MAKE
OUR BUILDINGS AND  INFRASTRUCTURE,
LIKE SCHOOLS, HOMES AND HOSPITALS,
THE CONSTRUCTION INPUSTRY CONSUMES
AROUND 6 TONNES OF MATERIALS EVERY
YEAR ON BEHALF OF EACH PERSON IN
THE UK. THAT'S ABOUT THE SAME WEISHT
AS TWO ADULT ELEPHANTS PER PERSON
(EXCEPT THESE ELEPHANTS WOLLD BE MADE
OF MATERIALS LIKE STEEL, CONCRETE ANP
ALUMINIUM). MAKING THESE MATERIALS
LSES LARGE AMOUNTS OF ENERGY ANP
PRODUCES A LOT OF GREENHOUSE
GASES. FORTUNATELY, THERE ARE MANY
OPTIONS FOR REDUCING THE USE OF
THESE MATERIALS IN CONSTRUCTION. THESE
INCLUDE: USING ALTERNATIVE  NATURAL
MATERIALS; INCREASING RECYCLING AND RE-
LISE OF MATERIALS; LSING WASTES TO MAKE
COMMON PROPUCTS; ANP EXTENPING THE
LIVES OF OUR CURRENT BUILPINGS.

JANNIE WANTS TO FIND OUT HOW MUCH
OF A DIFFERENCE THESE SOLUTIONS COLLP
MAKE [N THE UK. TO DO THIS, HE WANTS
TO UNDERSTAND WHAT IMPACTS THESE NEW
PRACTICES MAY HAVE, WHAT PREVENTS THEIR
USE AND WHAT COULD ENCOURAGE THEIR
USE.

RUTH'S RESEARCH IS ABOUT HOW WE CAN
HEAT OUR HOMES WITHOUT EMITIING
GREENHOUSE GASES. THINGS LIKE PLTTING
INSULATION BLANKETS ROUND THE
WALLS AND ROOFS OF OUR HOMES, OR
CHANGING FROM USING GAS HEATING
TO USING SUPER-EFFICIENT ELECTRIC HEAT
PLMPS. THE HARDEST THING WILL BE TO USE
LESS ENERGY ALTOGETHER. SHE'S TRYING TO
WORK OUT WHAT HELP PEOPLE WILL NEED
TO MAKE T HAPPEN BUT SHE ALSC WANT
TO MAKE SURE ANY CHANGES ARE FAIR.
AT THE MOMENT A LOT OF PEOPLE CANT
AFFORP TO HEAT THEIR HOMES PROPERLY
AND SHE THINKS WE CAM CHANGE THIS IN

THE FUTURE.

30 15 TRYING TO FIND OUT HOW TO DECIPE
WHAT MATERIALS AND DESIGN TO USE TO
CREATE A BUILDING WHICH WORKS WELL
NO MATTER WHO LISES IT.

HANNAH'S RESEARCH 5 ON
MICROGENERATION; HOW PEOPLE CAN
GENERATE ELECTRICITY AND HEAT IN THEIR
OWN HOME LISING ENERGY FROM THE SUN,
THE WIND AND EVEN FROM UNDERGROLING
HER DREAM IS FOR EVERYONE TO BE ABLE
10 GENERATE THEIR OWN ELECTRICITY
FOR FREE FROM THE NATURAL RESCURCES
AROUNP US.

CLARE'S RESEARCH IS IN HOW PEOPLE
TRAVEL N CITIES AND HOW WE CAN REDUCE
EMISSIONS FROM TRANSPORT TO STOP
CLIMATE CHANGE. SHE'S EXPLORING HOW
NEW TECHNOLOGY IN COMPUTERS ANP
SMART PHONES MIGHT HELP PEOPLE TO
CHANGE THE WAY THEY TRAVEL SO THAT IT I$
BETTER FOR THE ENVIRONMENT. WE COULP
DO THIS BY PROVIDING INFORMATION THAT
MAKES WALKING, CICLING OR TAKING THE
BUS EASIER.

IN THE FUTURE, A LARGE NUMBER OF
CARS WILL NEEP TO BE SWAPPED FOR
LOW CARBON VEHICLES (LCVS) THAT USE
ALTERNATIVE FUELS AND TECHNOLOGIES TO
THOSE WE LISE NOW. THIS WILL BE PIFFICULT
AS WE ARE USEP TO OUR CURRENT
VEHICLES AND THESE NEW TECHNOLOGIES
WILL OPERATE DIFFERENTLY AND COST MORE.
GILLIAN IS TRYING TO WORK OUT HOW
THESE TECHNOLO®IES ANP POLICIES COULD
RESULT IN ISSLES OF INEQUALITY AND SOME
PEOPLE THINKING THAT THE PROCESS 1§
UNFAIR.

JON'S RESEARCH IS ON RECYCLING WASTE
PLASTICS, MAINLY ON TURNING THEM INTO
VALUABLE OR USEFUL MATERIALS. AT THE
MOMENT HE IS WORKING ON TURNING
WASTE PLASTIC INTO CARBON NANOTLBES
WHICH ARE A REALLY EXCITING MATERIAL.
THEY ARE WORTH OVER 20 TIMES MORE
THAN GOLD AND IN THE FUTURE THEY
COULD BE USED TO MAKE TOUCH SCREEN
DEVICES LIKE MOBILE PHONES, HIGH
STRENGTH MATERIALS LIKE BULLLET PROCF
VESTS AND MAYBE EVEN AN ELEVATOR THAT
TAKES THINGS INTO SPACE!

ANPY'S RESEARCH 1S FOCUSSED ON MAKING
BETTER, LESS EXPENSIVE FLEL CELLS THAT
CAN BE LISED FOR ANYTHING THAT CAN RUN
ON ELECTRICITY, FROM PHONES, TO CARS, TO
BUILDINGS. FUEL CELLS RUN ON HYPROGEN
AND AR AND PRODUCE ONLY WATER. A
SINGLE FUEL CELL IS ONLY CAPABLE COF
GENERATING ABOUT IV OF ELECTRICITY BUT
AS YOU CAN 'STACK' FUEL CELLS, YOU CAN
DESIGN STACKS TO GENERATE AS MUCH, OR
AS LITTLE, ELECTRICITY AS YOU NEER WHILE
ALL THIS SOUNDS A LITILE FUTLRISTIC IT'S
WORTH REMEMBERING THAT FUEL CELLS PUT
A MAN ON THE MOON!

HOLLY 1$ TRYING TO WORK OUT HOW TO
REDLCE GREENHOUSE GAS EMISSIONS FROM
AEROPLANES. TO PO THIS SHE'S LOOKING
AT MAKING BETTER USE OF COCKPIT
TECHNOLOGIES, WHICH WILL ENABLE PILOTS
TO FLY MORE EFFICIENTLY.

DavID'S RESEARCH INVESTIGATES  THE
POLLUTION GENERATED BY ROAD VEHICLES.
THE TRANSPORT SECTOR IS RESPONSIBLE FOR
ABCUT 20% OF THE UK'S GREENHOUSE ©AS
EMISSIONS, SO REDUCING THE EMISSION
FROM CARS, TRUCKS ANP BUSES WILL BE
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A VERY IMPORTANT ELEMENT IN THE UK'S
EFFORTS TO TACKLE CLIMATE CHANGE.

EVERYTHING THAT YOU READ, VIEW, PLAY AND
SHARE ON THE INTERNET USES ENERSY. ALL
OF THESE THINGS THAT YOU ACCESS ON
THE INTERNET ARE HOUSEP ON COMPUTER
SERVERS, DATA CENTRES ARE ROOMS
FULL OF COMPUTERS WHICH STORE AND
PROCESS INFORMATION SUCH AS VIPECS
ON YOUTUBE OR PAYMENTS MAPE OVER
THE INTERNET, THE COMPUTERS ARE VERY
POWERFUL, AND' LISE LOTS OF ELECTRICITY,
WHICH CREATES HEAT THEY NEED TO BE
COOLED TO STOP THE COMPUTERS FROM
OVERHEATING, WHICH WOLULD PAMAGE
THEM. THIS COOLING ALSC USES LOTS
OF ELECTRICITY AND MEANS THAT DATA
CENTRES ARE EXTREMELY POWER HUNGRY.
GEMMA AND MORGAN FOCUS ON HOW TO
REDUCE THEIR ENEREY USE SO THEY DON'T
CONTRIBUTE TO THE WORLDS RISING LEVELS
OF GREENHOUSE GAS EMISSIONS.

BIOMASS — SAM PICKARD; BEN POOLEY;
PALILA MCNAMEE; LALURA CAMPBELL

THE 'BIO’ MEANS THAT THE SOURCE HAS
COME FROM PLANTS. WHEN PLANTS GROW,
THEY TAKE IN CARBON DIOXIDEFROM
THE ATMOSPHERE. WHEN THEY DIE, THEY
DECOMPOSE AND THE CARBON PIOXIDE
1S RETURNED TO THE ATMOSPHERE, SO
IN THEORY THE TWO PROCESSES CANCEL
EACH OTHER OUT. THIS S BETTER THAN
USING FOSSIL FUELS BECALISE THESE HAVE
ACCUMULATED CARBON FROM THE EARTH
OVER MILLIONS OF YEARS AND BURNING
THIS CARBON INCREASES THE OVERALL
AMOUNT OF CARBON PIOXIPE IN OUR
ATMOSPHERE.

EDDY'S RESEARCH IS LOOKING AT HOW WE
CAN BURN WOOP IN A SUSTAINABLE WAY
TO HEAT OLR HOMES, WITHOUT CALSING
700 MUCH AR POLLUTICN IN OUR TOWNS
AND CITIES. (SOME SCIENTISTS EVEN THINK
THAT BURNING TOO MUCH WOOPD COULP
CHANGE HOW CLOLIDS FORM.)

SAM 1S TRYING TO WORK OUT HOW WE
COULD LSE BIOMASS LIKE WOOD ANP
CROPS TO REPLACE COAL IN OUR POWER
STATIONS AND HOW TO CAPTURE THE
EMISSIONS BEFORE THEY POLLUTE THE
ATMOSPHERE.

BEN IS LOOKING AT HOW BIOMASS
ACTUALLY BURNS AND HOW WE CAN MAKE
THIS PROCESS MORE EFFICIENT MEANING
WE GET THE MOST ENERGY FROM THE FLEL
THAT IS POSSIBLE.

1O MAKE BIOCHAR, WASTE BIOMASS 1S
COLLECTED BEFORE IT CAN DECOMPOSE.
MADE INTO CHARCOAL THEN PUT INTO SOIL
WHERE IT SHOULD STAY FOR A LONG TIME.
MUCH OF THE CARBON DIOXIDE REMOVER
AND STORED BY THE PLANT IS NOW STORED
AS CARBON IN THE BIOCHAR. JAYNE CHOSE
1O RESEARCH BIOCHAR AND OTHER WaTS
1O TAKE CARBON DIOXIDE OuT OF THE
ATMOSPHERE AFTER STUDYING ISSUES OF
CLIMATE CHANGE AND SUSTAINABILITY.

PALLA'S RESEARCH IS IN TORREFACTION OF
BIOMASS. THIS INVOLVES THE HEATING OF
BIOMASS TO A TEMPERATLRE OF 3000C
IN THE ABSENCE OF AR TO REMOVE
MOISTURE, AND SOME GASES AND IN
ORDER TO PREPARE THE BIOMASS TO BE
MORE SUITABLE FOR THE GENERATION OF
ENERGY.

LAURA'S RESEARCH 1S LOCKING AT HARMFLL

——————— ————————— ———

EMISSIONS FROM TRANSPORT SUCH A
PARTICLES OF SOOT AS THESE ARES\E::
DANGEROLS FOR HUMAN HEALTH AND
ESPECIALLY CHILDREN, CAUSING BREATHING
PROBLEMS AND ASTHMA. SHE'S TRYING
TO WORK OUT HOW BIOFUELS CAN HELP
REPUCE THESE EMISSIONS AND SHE'S ALSC
INTERESTED IN WASTE COCKING OIL THAT
CAN BE USED TO POWER VEHICLES INSTEAD
OF GOING TC THE DUMP

ALBAE

~HARRIET FLETCHER; RAMZI
CHERAD;  PHILIPPA 7
e USHER;  MELEN
BIOMASS RESOURCES ALSO  INCLUPE

BIOMASS FROM THE SEA (SEAWEED) AND
THESE ARE BEING INVESTIGATED BE?DQUHSE
THEY DONT COMPETE WITH FOOP
PROPUCTION ON LAND BIOENERGY WILL
HAVE AN INCREASINGLY IMPORTANT ROLE TO
PLAY IN THE FUTURE, BUT THE SAME TIME,
GLOBAL PEMAND FOR FOOP ANP WATER |S
INCREASING, AND SO ENERGY PRODUCTION
TECHNOLOGIES MUST LIMIT COMPETITION.

HARRIET, PHILIPPA'S AND RAMZI'S RESEARC

1S ON USING SEAWEED TO MAKE FU:E L= F‘Ln
IN YOUR CAR. THIS IS DONE BY A PROCESS
CALLED FERMENTATION, WHERE LIVING YEAST
USES THE SUGARS IN THE PLANT TO MAKE
ALCOHOL, THE SAME WAY AS BEER IS MADE.
HARRIET IS TRYING TO WORK OUT THE BEST
WAY TO PO THIS BY USING A MICROWAVE.
USING SEAWEED TO MAKE FLUEL IS A GOOD
IPEA, BECAUSE IT 15 RENEWABLE AND WON'T
EA%TZEOUT IN THE FUTURE AS WE CAN GROW

HELEN SAUNDERS IS INTERESTED IN THE
COMBUSTION PROPERTIES OF FLELS MADE
FROM ALGAE.

THE GRAPHIC NOVEL ARTISTS

ALON YOUNG IS A COMIC BOOK WRITER,
AND ALEX DAWSON 1S A COMICS ARTIST,
BOTH BASEP IN LEEDS, AND CURRENTLY
COLLABORATING ON A COMIC BOOK
SERIES ENTITLER 'THE TIES THAT BINP(WWW.
Egiz%ﬁ#gmcom) THIS IS THEIR FIRST
N WHICH TH
PUBLISH IN 2014, b o

CORBAN WILKIN 15 A COMICS ARTIST
ANP ILLUSTRATOR. IN 2012 HE WON THE
PRESTIGIOUS CAPE/COMICA GRAPHIC SHORT
STORY PRIZE FOR HIS FOUR-PAGE COMIC
‘BUT I CANT’ HIS COMICS HAVE APPEARED
IN  VARIOUS PUBLICATIONS INCLUPING
OFF LIFE AND LIVE MAGAZINE. HE'S ALSO
WORKED IN ILLUSTRATING FOR MAGAZINES
AND  BOOKS, ANIMATING FOR VIPEC
GAMES, AND STORYBOARDING FOR FILMS.
HE'S WRITTEN AND DPRAWN SOME GRAPHIC
NOVELS TOO, INCLUPING ‘BREAKER'S ENP’
WHICH PEBUTED AT THE 2013 LATITUPE
FESTIVAL AND  WAS LISTED FOR THE
MYRIAD FIRST GRAPHIC NOVEL PRIZE. WWW.
CORBANWILKIN.COM

JAMES MCKAY IS A COMICS ARTIST AND
ILLUSTRATOR, CLRRENTLY WORKING FOR
2000AF MAGAZINE ON THE SCI-FI SERIES
'FLESH, WRITIEN BY PAT MILLS. JAMES HAS
ALSO PUBLISHED THE GRAPHIC NOVEL SERIES
'CITY OF SECRETS” IN FRANCE, AND HAS
ILLUSTRATED BOOKS, PONE CONCEPT WORK
FOR TV PROGRAMMES AND COMPLTER
GAMES, AND  ILLUSTRATED  SCIENTIFIC
PAPERS (ESPECIALLY ON PINOSALRS AND
PREHISTORIC LIFE). HE WAS SHORTLISTED
FOR THE 2009 ARTS FOUNPATION AWARD
FOR BEST NEW Lk GRAPHIC NOVEL ARTIST.
WWW.IAMESMCKAYINFO
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MARL WILKINSON, THE cover

ALWAYS TOLD OFF IN SCHOOLARF‘C;%; o

PAYING ATTENTION IN CLASS.  HE srAﬂfErNoI

m?sﬁr IN THE ELECTRONICS FIELD BUT IT

LONG BEFORE HIS INNER ARTISTIC

Eq:;gsAmME CALLING. BY CHANCE HE
E CROSS A BOOK ABOUT SCI-F| AND

FANTASY ART, AND WAS SO INSPIRED BY THIS

HE BEGAN TO PRODUCE FANTASTIC PiECES |

OF WORK DEPICTING ALIEN WORLES

FUTLRE TECHNOLOGIES, ~

BENIAMIN PICKSON 1S A 0O

ARTIST AND REGULAR couAehgg:Tov;R 'Tﬁ.‘?ﬂ |
JAMES MCKAY. HIS OWN COMICS INCLUDE
THE NON-FICTION GRAPHIC NOVEL FIGHT
THE POWER! A VISLAL HISTORY OF PROTEST
AMONG THE ENGLISH-SPEAKING PEOPLES
(CO-WRITTEN WITH SEAN MICHAEL WILSON
ILLUSTRATED  BY VARIOUS), 'SLUMPROD
(WITH TONY SULERI), AND 'SANTA CLALS VS
THE NAZIS' (WITH GAVIN MITCHELL) AMONG
OTHERS. WWWBENDICKSON.CO.LK

SINCE GRAPUATING WITH BA

HO!
ILLUSTRATION IN 201, EMMA CH\HNE:E‘
HAS ILLUSTRATED FOR MANY CLIENTS

INCLUDING BLOOMSBURY, LIVE MAG,
AND CONNEXIONS. EMMA IS A COMPETAI‘I{\ISE
FINALIST IN AN ARTS COMPETITION BY AN
INTERNATIONAL MEDIA GROUR VISIT EMMA
AT: WWWEMMACHINNERY.COM

DAVE WEST IS A COMICS ARTIST, EDITOR AND
CO-FOUNPER OF ACCENT LK COMICS. HIS
BOOKS INCLUDE 'WHATEVER HAPPENED TO
T | wgp's ;Asrm MANZ" AND MISSING
L SEEN THE INVISIBLE MANZ*
AMONG OTHERS. B ’




GLOSSARY
(FOR FURTHER PETAILS ON SOME TYPES
OF ENERGY, SEE 'MEET THE TEAM’)

ATOM
AN ATOM IS THE SMALLEST PART OF A CHEMICAL SYSTEM, MAKING LP
EVERYTHING THAT EXISTS. ALMOST ALL OF AN ATOM IS EMPTY SPACE. AT
THE CENTRE IS A TINY POSITIVE NUCLEUS COMPOSED OF PROTONS AND
NELTRONS, AND THE REST OF THE ATOM CONTAINS ONLY ELECTRON SHELLS.

BIODIVERSITY
BICDIVERSITY IS THE VARIETY OF ALL LIVING THINGS, INCLUPING PLANTS,
ANIMALS, MICRODREGANISMS ANP HOW THEY RELATE TO ONE ANOTHER.
MAINTAINING BIODIVERSITY ENSLRES CLEAN AIR, WATER AND FERTILE SOILS
AND 15 THE FOUNDATION OF THE HEALTHY, FUNCTIONING ECOSYSTEMS
UPON WHICH ALL LIFE DEPENDS.

BIOMASS

BIOMASS IS ORGANIC MATERIAL MADE FROM PLANTS AND ANIMALS.
BIOMASS CONTAINS STORED ENERGY FROM THE SUN. PLANTS ABSORB THE
SUN'S ENERGY (N A PROCESS CALLED PHOTOSYNTHESIS. THE CHEMICAL
ENERSY IN PLANTS IS PASSED ON TO ANIMALS AND PECPLE THAT EAT
THEM. BIOMASS IS A RENEWABLE ENERGY SOURCE BECALISE WE CAN KEEP
GROWING MORE TREES ANP CROPS, SOME EXAMPLES OF BIOMASS FLIELS
ARE WOOD, MANURE AND SEAWEED

CARBON CAPTURE AND STORAGE
THE GREENHOLSE BAS EMISSIONS FROM A POWER. PLANT OR FACTORY CAN
BE CAPTURED SO THAT THEY ARE NOT RELEASED INTO THE ATMOSPHERE.
THE CAPTURED GAS CAN BE $SENT THROLIGH A PIPELINE TO LINDERGROLND
ROCK FORMATIONS WHERE IT CAN BE STORED SAFELY AN PERMANENTLY

(IN THEORY ANYWAY).

CIVILISATION
A SOCIETY WITH COMPLEX LEGAL, POLITICAL AND RELIGIOUS ORSANIZATIONS
AND DIVISION OF LABOUR. ALL CIVILISATIONS ARE IN FACT UNSUSTAINABLE
BECAUSE THEY REQUIRE THE IMPORTATION OF RAW MATERIALS.

COAL
A FOSSIL FUEL FORMED FROM LAND PLANTS WHICH ARE BLRIED AND
TRANSFORMED’ OVER MILLIONS OF YEARS BY HEAT AND PRESSLRE.

DYSTOPIA
THIS 1§ THE OPPOSITE OF UTOPIA, AN LINSUSTAINABLE SOCIETY WHERE
NOTHING WORKS AND THE MAJORITY OF PEOPLE LEAD MISERABLE LIVES.
WITHIN A DYSTOPIA, IT'S POSSIBLE THAT A FEW PEOPLE (THE WEALTHIEST) MAY
HAVE A VERY PLEASANT LIFE (FOR A SHORT TIME) BY LSING EVERYTHING
FOR THEMSELVES, WHILE OTHERS MISS OUT.

ECONOMY
THIS COMES FROM THE GREEK WORDS 'OIKOS’ (HOME) AND 'NOMOS'
(MANAGEMENT) THAT IS, MANAGING THE AFFAIRS OF YOLR HOME. THE
BLYING AND SELLING OF PRODLICTS AND SERVICES MAKE LIP AN ECONOMY.

ECOSYSTEM

ALSO DERIVES FROM 'OIKOS' - OUR 'HOME' SYSTEM. THE PLANTS AND
ANIMALS THAT ARE FOLND IN A PARTICULAR LOCATION ARE REFERRED TO
AS AN ECOSYSTEM. THESE PLANTS AND ANIMALS DEPEND ON EACH OTHER
TO SURVIVE. DISRUPTIONS TO AN ECOSYSTEM CAN BE DISASTROUS TO ALL
ORGANISMS WITHIN THE ECOSYSTEMEVERY LIVING ORBANISM, INCLUDING
HUMAN BEINGS, NEEDS AN ECOSYSTEM TO EXIST. IT IS OBVIOUS THAT AN
'ECONOMY' MUST BE PART OF AN ‘ECOSYSTEM', BUT THIS IS NOT THE CASE
AT PRESENT WHERE THE ECONOMY (S INSTEAD DESTROYING ECOSYSTEMS.

ENERGSY

ENERGY 1S DEFINED AS THE ABILITY TO DO WORK. IT IS WHAT MOVES
CARS ALONG THE ROAD AND MAKES AEROPLANES FLY. ENERGY IS NEEDED
FOR OUR BODIES SO THAT WE CaN GROW AND MOVE ABOUT ANP ALSO
FOR PLANTS SO THEY CAN MAKE FLOWERS AND FRUIT ENERGY DEMAND
1S THE AMOUNT OF ENERGY NEEPED TO DO THINGS. LOWERING GLOBAL
ENERGY PEMAND MAY BE VITAL TO THE PREVENTION OF FURTHER CLIMATE
CHANGE.

ENERGY STORAGE

ENERGY STORAGE IS WHERE WE STORE ENERGY TO PERFORM LSEFUL
OPERATIONS AT A LATER TIME. A WIND-LP CLOCK STORES POTENTIAL
ENERGY (IN THIS CASE MECHANICAL, IN THE SPRING TENSION). A BATTERY
STORES CHEMICAL ENERGY TO OPERATE A MOBILE PHONE. FOSSIL FUELS
SUCH AS COAL AND' BAS STORE ANCIENT ENERGY DERIVED FROM SUNLIGHT
BY ORBANISMS THAT LATER DIED BECAME BURIED AND OVER TIME WERE
THEN CONVERTED INTO THESE FUELS.

FRACKING
HYPRALLIC FRACTURING, OR FRACKING, IS A TECHNIGLE PESIGNER TO
RECOVER BAS AND OIL FROM SHALE ROCK. FRACKING IS THE PROCESS
OF DRILLING DOWN INTO THE EARTH BEFORE A HIGH-PRESSURE WATER
MIXTURE IS DIRECTED AT THE ROCK TO RELEASE THE ©AS INSIPE.

FUEL CELLS
CELLS THAT PRODUCE ELECTRICITY BY OXIPATION OF FLEL (MYPROGEN
AND OXIGEN OR IINC AND AR), FOR USE IN ELECTRIC CARS AND
SMALLER GADGETS ES. MCBILE PHONES.

GEOENGINEERING
GEOENGINEERING CONTROVERSIALLY AIMS TO TACKLE CLIMATE CHANGE
BY PEMOVING GREENHOUSE GASES FROM THE AR OR LIMITING THE
SUNLIGHT REACHING THE PLANET

GREEN ROCF
A GREEN ROCE IS A ROOF OF A BULPING WHICH IS PARTIALLY OR
COMPLETELY COVERED WITH PLANTS. THIS ACTS TO REGLILATE THE BUILPING'S
TEMPERATLIRE, AIR GUALITY, AND ALSO PROVIDE A HABITAT FOR SOME
PLANTS AND ANIMALS,

HYPROGEN ENERGY
HYDROGEN CAN BE USED AS AN ALTERNATIVE FUEL TO POWER VEHICLES,
OR DEVICES LIKE MOBILE PHONES. HYDROGEN FLEL CELLS (BATIERIES)
MAKE ELECTRICITY. THEY ARE VERY EFFICIENT, BUT EXPENSVE TO BUILD:
WHEN HYDROGEN 1S USED FOR FUEL IN A CAR, WATER COMES OUT OF THE
EXHALIST PIPE INSTEAD OF HARMFUL CHEMICALS.

MACROALSAE
SEAWEEDS ARE ALSO KNOWN AS MACROALSAE. THEY ARE DIVIDED INTO
THREE GROLPS BASED ON THEIR COLOLR-— GREEN, BROWN AND RED
SEAWEEDS APPEAR SIMIAR TO LAND PLANTS, HOWEVER, THEY LACK
COMPLEX STRUCTURES LIKE FLOWERS, ROOTS, STEMS AN LEAVES.

MASLOW'S HIERARCHY OF NEEPS
MASLOW'S HIERARCHY OF NEEDS IS A THEORY IN PSYCHOLOGY PROPOSED
BY ABRAHAM MASLOW. HE TRIED TO PRIORITISE HUMAN NEEDS AND HIS
THEORY IS THAT AS OLIR BASIC NEEDS (EG. FOOD AND WATER) ARE MET
WE DESIRE HIGHER NEEDS.

MICROALSAE
THERE ARE SEVERAL GROLIPS SIMILAR TO PLANTS BLIT NOT ACTUALLY TRUE
PLANTS THAT WE CALL MICROALSAE. JUST LIKE SEAWEED, MICROALBAE LACK
TRUE LEAVES, ROOTS, FLOWERS, AND OTHER STRUCTURES.

NUCLEAR FISSION
SOME ATOMS ARE LINSTABLE AN’ SPLIT APART - TERMED NUCLEAR FISSION
THE ENEGY RELEASED IN MOST NUCLEAR REACTIONS IS MUCH LARGER
THAN THAT FOR CHEMICAL REACTIONS.

NUCLEAR FUSION
THIS IS A PROCESS IN WHICH TWO NUCLEl JOIN TO FORM A LARGER
NUCLEUS, THEREBY GIVING OFF ENERGY. NUCLEAR FUSION IS THE ENERSY
SOURCE WHICH CALISES STARS TO *SHINE".
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A FOSSIL FUEL FORMED FROM MAI?NIELMICRO -ORSANI

- SMS LIKE BACTERIA
AND PHYTOPLANKTON WHICH FALL TO TH
Thivors o s o . E SEABED AND FORM A LIQUID

PHYTOPLANKTON
PHTOPLANKION ARE MICROSCOPIC PLANT LIFE THAT FLOATS FREELY N
LRFACE WATERS AND PHOTOSYNTHESISE LIE LAND PLANTS, CAPTURING

HUGE AMOLNTS OF CARBON DIOKIDE FROM
THE AR
PROVIDING A LOT OF OUR OXYGEN. MOSPHERE AND

. PUMPED STORAGE POWER STATION
ERE, WATER IS STORED BEFING' A DAM. WHEN THE WATER IS RELEASED, T
RLNS POWN PIPES TO TLEN A TURBINE. THE TURBINE IS CONNEGTED TO
A BENERATOR TO PRODUCE ELECTRICITY THE WATER IS THEN PLAMPED
BACE b TE RESERVOIR WHEN THERE ARE PERIODS OF LOW POVER
WHEN THI I
DEMANDFOR FAMPLE WHEN THERE IS EXCESS ENERGY BEING PROPLICED

e o o FEBOUND EFFECT
FFECT' 1S THE TERM LSED TO DESCRIBE THE EFFECT
m‘l’ CHEAPER ENERGY, PLE TO INCREASED EFFICIENCY, HAS ON US, THE
CDNNG IN TERMS OF ENERGY (AND EMISSIONS) IS CANCELLED OUT BY THE
SUMER USING THE PRODUCT MORE BECALISE IT 1S NOW CHEAPER TO

OPERATE.
¢ BRRSEL FGE RESOURCE
. MATERIAL, OR MONEY WHICH CAN BE USED 1O
é‘r.‘icoMPLlSH A BOAL WHEN PARTS OF THE WORLD EG. WATER, SOIL, FISH
ICKS, PLANTS AND ANIMALS ARE REGARDED AS A RESOURCE, IT UsuALLY
MEANS THEY WILL BE DESTROYED OR NOT LOOKED AFTER. -

SHALE IS A TYPE OF RO\ SHALE
CK FORMED FROM TINY PARTICLES OF ERALS
S%D‘EAP PLANTS AND ANIMALS THAT LIVED MILLIONS OF YEA’;T‘SNAEO
TIME, THEY BECAME COMPRESSED AND THEN HARDENED INTO TH\S‘

TYPE OF ROCK.
ING PEOPLE'S VIEW OF
A HUMAN LIFESPAN 1S TOO SHORT FOR PEOPLE mrgiﬁigw#;

THINK OF AS 'NORMAL' I$ ACTUALLY CHAN
Hizac, A HUSE GE FROM WHAT EXISTER

A SMART CITY IS WHERE SMART crry
SYSTEMS ARE VERY EFFICIENT BECALISE EVERYTHI
CONNECTED THROUGH BEHAVIOUR CHANGES AND ADVANCED C)DMPIJ’:I"\BEhI(:l':S
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In order to survive and become a low-carbon society.
we need skilled people who can:

Build things

Fix things

Understand how things work ]
Think outside the box

Communicate their ideas to everyone

SOLAR ENERGY 5 THE i?sl.ég (ENE i

SOLAR RADIATION) THAT RE
EARTH. THIS ENERGY CAN BE CONVERTED INTO OTHER FORMS aFﬁERT;s
SUCH AS HEAT AND ELECTRICITY, ’

R SUSTAINABILITY
BE BAD OR GOOD — FOR EXAMPLE
gA:d;?:qu WAY TO SUSTAIN HIS RULE, ENSLRING TPWANEVE‘E":-YE&F Asrgz
LE. SUSTAINABILITY 1S USUALLY MEANT IN A
POSITIVE

AND MEANS TO ACT IN A WAY THAT DOESN'T REGARD THE PLANET A\:A:
ORESOUECE TO BE USED LP ASK YOURSELF THE QUESTION: IF WE ALL CARRY

N POING WHAT WE'RE DOING NOW, FOREVER, WILL THAT WORK? ACTING
SUSTAINABLY MEANS ENSURING THAT WE WILL LEAVE A HAB\TAB{:E PLANET
TO FUTURE GENERATIONS. SOMEONE WHO PLANTS A TREE IS ACTING IN

A SUSTAINABLE WAY, AS IT MEANS THEY
: . et BELIEVE IN THE FUTLIRE 100 OR

TAR SANDS, ALSO REFERR| TAR SANDS

3 EP TO AS OIL SAND OR BITUMINOUS SA
A COMBINATION OF CLAY, SAND; WATER, AND BITUMEN. TAR SAN;‘? :g
MINED FOR THE OIL RICH BITUMEN WHICH IS REFINED INTO OIL.

THE MOON'S PULL ON n:r T, Eerey
E EARTH RESLLTS |
N WATER LEVEL THESE FLLCTLATIONS MEAN oorn 5 ”53:‘?:2 o
MOVING WATER MEANS KINETIC ENERGY. THERE ARE SEVERAL WAYs o
TURN THIS TIDAL ENEREY INTO ELECTRICITY, INCLLIPING TIDAL FENGES, TiDAL
BARRAGES (LIKE DAV AND TIOAL TURBINES. BACH LISES THE MOVEMENT
E TIDES TO SPIN TURBINES, OR ELECTROMECHANICAL GENERATORS

THIS IS A SOCIETY UTOPIA
THAT IS IN PERFECT BALANCE AND HARMONY, WHE
a\gRYONE’S NEEPS ARE MET. FOR THE PLIRPOSES OF THIS BOOK, AJ UTDPIEEA
ULD BE A SUSTAINABLE SOCIETY WHERE HUMANS ARE LIVING IN
HARMONY WITH THEIR SLRROUNPING ECOSYSTEM,

LIKE OLD FASHIONED WINP ENER@Y
WINPMILLS, TODAY'S WIND TURBINES LSE
TO COLLECT THE WIND'S ENERGY. THE WIND FLOWS OVER THE s’:g::
TCLTPE:TING LIFT, JUST LIKE AEROPLANE WINGS, WHICH CALISES THEM TO
. THE BLADES ARE CONNECTEP TO A DRIVE SHAFT THAT TURNS AN
ELECTRIC SENERATOR TO PRODUCE ELECTRICITY.

Your Great-Grand Children need

YOU!!

Become an Engineer of the Future™
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