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Description of the scenario

* We're all aware of big 21st century challenges

* Lots of people are clearly doing lots of great work
* But are we on target?

* How can we fit everything together in time???

* A 20-year scenario to ‘raise the debate!’



The scope of the study

Electricity

Heat
Transport e Aviation!
Land use e Agriculture

e Sequestration
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Integrating sectors & scales

* Land-use, buildings
transport, diet & industry

* Wind, wave, tidal, energy
efficiency

* Domestic, community &
national scales




introa uction

Synergy In de-carbonising;
Electricity

Buildings Heat

Land Transport
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globalcontext

Our wellbeing depends on:
* Climate Security

* International Security

* Energy Security

* Economic Security




‘'The Scenario’

‘Povve rdown
Povve up




povve rdown

UK oil & gas supply lines s
More & more money

leaves the UK economy 4" e ! 4§
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povve rdown
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povve rdown

* Sector by Sector
— Transport Well being Excess
— Built environment
— Food & Land-use
— Industry

* Over 50% reduction in energy use in 20 years



powerdown

Transport

* Change of energy source
from fossil fuels

* Electrification of cars, trains
& LGV’s

* Modal shift - private car to
public transport, walking and
cycling

* Reduction in passenger km




powerdown

Transport

* No domestic aviation,
1/3 international on current
levels

* High speed electric train
network

* Locally grown biofuels &
hydrogen to power HGV's
and planes




powerdown

Transport: modes (km)

walk

pedal cycle

electric / pedal bike
rail

coach

London bus or tram
local bus or tram
aviation (UK)
motorbike

electric scooter
car, van & taxi




powerdown

Buillt-environment

* The design, construction, maintenance,
refurbishment, management & operation of

the country’s building stock are all crucial to
reducing carbon emissions

* Massive employment potentials



powerdown

Built-environment

* Focus on fabric & EROEI of a building
* Embodied energy of materials & processes

* Natural materials in both new-build and
retro-fit can reduce impacts and enable the
building stock to lock away carbon
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Alternative Decarbonisatior

Emissions

Time
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powerdown

/ero carbon new-build

* “Net Zero Carbon” (construction & use)
* Up-skilling the industry
®* Occupant education as core

* Building management systems



powerdown

Timber-frame innovation

Honeycomb structure
Rotated plans

Load-bearing walls, floors
and cores
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powerdown

Zero carbon retro-fit

* The largest decrease In emissions in the
built environment will come from retro-fit

* 20 million homes in 20 years

* A Code for Sustainable Refurbishment;
Improvements such as glazing, insulation,
boilers & other efficiency measures.



powerup

* |dentify UK ‘strategic
renewable asset’

* The energy from current
technologies widely
deployed in non-
sensitive locations
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Estimate the
income harvesting
this renewable
energy could 1, lw- Manéﬁes

inject into our
economy!




DOWerup

Electricity, Heat & Transport

IPEEEEENEE I EEEENEEON

Offshore wind
Onshore wind

Fixed tidal

Wave & tidal stream
Hydro

PV

Biogas electric
Biochar (gas)
Biomass CHP

Nuclear

Biomass heat

Heat pumps (AS & GS)
Biogas heat

SHW

Biodiesel

Biopetrol

Biokerosene
Hydrogen (electrolysis)




OOWErUp

powerup

* Exports of up to 17%
earning £7bn annually

* Built on UK-ERC ‘Env.
Sensitive Scenario’ data

* Comparable with ‘Offshore
Valuation Group’ findings




OOWErUp

Variability managed by

i A PROPOSED
&l ENERGY SUPER-GRID

Renewable-energy propanents are talking about
& massive electricity grid in which concentrating
: solar power (CSP) plants in Morth Africa and the
4 £7 U g Middle East would feed power as far afield as

L i o northern Eurcpe. The system would also hook in
K W A u!‘ R solar photovoltaic (PV) systems and other
3 renéwable-energy resources,

"i?

* Smart grids which
control demand

* Limited use of UK
biomass crops

* Thermal-mass of
building stock

* EU Super-grid

© Solar (CSF)
£ Solar (PV)
A\ Wind

O Hydro

[ Biomass
¥ Geothermal




OOWErUp

EU Energy network

* High Voltage DC Grid

* Linking up the offshore
wind-farms

* Also linking the winter wind
to the summer sun



Land-use in the Scenario

emissions of about 10%

* These are balanced with land-based
sequestration processes, giving net zero
emissions.

* The mostly-electrical energy system still needs
a certain amount of solid, liquid and gaseous
fuels

®* These are provided by dedicated biomass
crops, converted into various usable fuels.

-
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Food Qualit

* There would be a
lower level of
livestock products,
particularly red meat
and dairy

* This mix closely
matches the
recommendations for
a healthy diet

Meat ‘n ten veg?
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Re-thinking land-based assets

Urban land
Biodiversity

Amenity
Recreation
Protected

areas etc

-68MtCO2e

176 TWh
primary
energy

O Food
H Energy

B Sequestration
O Other




Some surprising benefits

* Food security

* Food quality

Blodlver5|ty
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Is 100% RES Possible?

Electricity

Heat
Transport e Aviation!
Land use e Agriculture

e Sequestration



Needs a mix of policy options

* International Route-map is essential
* Personal Carbon Regulation

* Changes in taxation

* Support for innovation

* New business models: ESCO’s

* Strategic ‘stimulus’ investments



What would be the costs?

* These are not really costs!
* War, fire, flood or epidemic are costs

« ZCB2030 offers an investment opportunity



What would be the costs?

* Electricity is a secure premium product

* Front-end loaded costs are more certain
than other energy generation

* Returns are greater than investments

* Total margin depends on carbon price



What would be the costs?

* 50% of ‘energy’ in ZCB is from 195GW of
offshore wind with an output of 615T\Wh.

* A total investment of £476bn delivers a revenue
of £79bn each year.

* So £48bn per year for 10 years could deliver
£79bn revenue a year (for 20 years).

* Based on ‘offshore valuation group’ findings



What would be the costs?

* Massive new asset-base for the UK
* Benefits for rural areas in particular

* Re-sKkilling to ‘un-lock’ these assets

* Balance of payments - 2030



Where would the investment
come from?

* Pension funds

* Local Authorities
* Individual & communities

* Charitable trusts
* |nvestment banks

* Energy Bonds



UK Potential Energy Flows 2030

(terawatt hours)
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A new community of practice...

... between
forward-thinking

organisations &
first movers!

Government,
Banks & Industry




A sense of collective purpose

> N



Communications

* The first fully integrated
positive vision for the
future.

* Arapidly decarbonised (N " A
UK is both aspirational [ AL " 7
and prosperous. &
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Vision of zero
carbon Britain
in just 20 years

Juliette Jowit

It"s 2030, only 20 years from now: you have
driven to work, there is a roast in the oven
for dinner and you are considering taking
your partner to India to visit family later in
the year. So far, so normal, but this isalso
a vision of a zero-carbon Britain, where
not a single gram of the greenhouse gas
blamed for global warming and climate
change is emitted to power our lives.

Someofthe changes are invisible, many
maore are obvious. Cars are electric, and
many drivers borrow from car clubs or
lease rather than own them. Airlines no
longer fly short distances and long-haul
trips are arare treat.

Workers fromtraditional heavy-energy
industries suchas steel or cement need to
retrain to work on insulating millions of
buildings or go back on the land. Dinner
may be a roast, but it is poultry or pork
because rearing lamb or beef would take
up too much land and emit too many
greenhouse gases. Mangoes and bananas
are a luxury, as food imports have been
halved. The landscape of Britain looks
different: instead of green cattle pastures
there are millions more acres devoted to
vegetablesand grain, and trees for biofuel
and buildings.

This picture of Zero Carbon Britain in

Nations intergovernmental panel on cli-
mate change.

It claims that in just two decades, the
country can eliminate greenhouse gas
emissions equivalent to 637m tonnes of
carbon dioxide,

Nine-tenths of this would be achieved
by ending wastefulusesofenergy, increas-
ingrenewable electricity and heating, and
transforming land use and farming. The
remaining tenth, or 67mtonnes, would be
offset by capturing the equivalent emis-
sions from the atmosphere by growing
willow, ash, pine, oak and other trees on
land freed up by the near-abolition of ani-
mal grazing,

Despite setting amore ambitious time-
table than demanded of Britain, the pace
and scale of the transition are “entirely
possible”, said Viki Johnson of the New
Economics Foundation, oneofthe report's
authors, “The solutions exist - what has
been missing to date is the political will
to implement them,”

The blueprint envisages mass insula-
tion of homes and offices, with smaller,
easier-to-heat rooms; electric or biofuel
vehicles; much less flying and driving and
maore public transport; generating a lot
maore renewable electricity using a range
of clean sources, especially offshore wind,
but no nuclear power; and a “revolution™

in diate taoent ant a hioe ennres af math.

Mangoes, as well
as bananas, could

be a luxury 20 o
years from now if ' L
food imports halve

in a zero-carbon

Britain

Million tonnes of
carbon dioxide
can be eliminated
in two decades,
says the Cenlre
[er Alternative
Technology
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Energy plans 'could create thousands of jobs in Wales'

Thousands of new jobs could
be created in Wales to help cut
greenhouse gas emissions to
Zero, it is claimed.

IN YOUR AREA

MORE FROM BBEC MID WALES

Sport, travel, weather, things to
dao, features and much more

* WALES POLITICS

KEEP UP WITH POLITICAL GOINGS ON

All the latest from the Senedd and
Westminster

A report by the Centre for
Alternative Technology (CAT) says
young people can be trained and
industry boosted by its plan to
eliminate emissions by 2030.

CAT, based in Machynlleth in
Powys, is due to launch its report,
zerocarbonbritain2030, at the
Senedd.

The Welsh Assembly Government

has welcomed the report, which : SEE ALSO

7 The repart calls for every cavity wall
suggests greater use of Wales and loft in the UK to be insulated * Plan tackles throwaway food waste
coastal energy. 21 June 10 | Wales

* Eco-centre's UK zero carbon plan

The report is a UK-wide strategy to eliminate emissions for all 10 April 10 | Mid

greenhouse gases and across all sectors in the UK.




Renewables could bring jobs bonanza

Jun 24 2010 Daily Post

THOUSANDS of new jobs could be created in Wales under moves to slash
greenhouse gas emissions to zero.

A new report from the Centre for Alternative Technology in Machynlleth says the
new jobs can be generated by stepping up the use of renewable power.

Research work from academics and experts at Aberystwyth and Cardiff
universities is used in the report to map out a path for a zero carbon transition
by 2030.

The report, launched yesterday, says that for the first time a comprehensive
energy strategy has been preduced that could reduce emissions to zero for all
greenhouse gases and across all sectors.

Paul Allen, CAT director, said the report shows how the right mix of wind power,
hydra, solar, biomass, together with an "intelligent grid® to manage demand,
could meet the country’s energy needs without the present reliance on oil and
gas.

He said the report aims to integrate thinking across a range of sectors and
identify potential ways to reduce energy demand as well as increasing the use
of renewable energy sources to meet all energy demand by 2030 without the
requirement for nuclear power.

“Wales enjoys abundant renewable resources, and by moving towards a zero
carbon Wales we can create thousands of new jobs, enjoy greater energy
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4 maove from oil and gas to
‘or Alternative Technology

ble energy could

manufacturing and create thousands of Welsh jobs, says the (eotze

How UK'’s carbon

emissions can
be cut to zero
in 20 years

GREEN STUDY
FORECASTS
THOUSANDS
OF NEW JOBS

SALLY WILLIAMS
eallymifiame D walesonlice co uk

NET greenhouse gns emissions
ki Britials coa b out i wero
2000, crvating thousands of jo
b Wides, o sew stuly by green
joneers clidins,

A pew epor, Zerocarbon-
Beritain 50, by the Machynileth-
1 1 Cenipe {awe

LSl s“n i ﬁliﬂ]ﬂn
Tu'hnulnu (UCAT) with e

s Ui sl Adserys-
m}ml iversities, highlights an
ambitons path o a W% amis-
shons reduction by 2000,

This compares to the UK
Govermment's target of a smal-
ler B0 emissbons reduction by
2050 = pwice the tnwescale of the
CAT plan.

Director of CAT Puul Allen
sabd it was the flst de a
oomprehensive energy stritegy
bl Been produced that could
redhice emlssbons o g, forall
greenhous: gises and across o]
st

Wi enjoys abundant

newithle resources,” e sald.
Py moving towards a wero
carbon Wales, we can ereate
thousands of ew jobs, enjoy
wreater oneny securily and a
micre sstalnnble, dynmie vl
resllient Welsh eooneomy
“Eerocurbonbintdna0
shows how the dght mix of
windl power, 0, solar, bio-
mass, plus an ntelligent grid to
manage demand, can keep the
lights on and supply the eneny
the coumtry needs, with major
wilk-wins nemss the economy,
We propose a model that
uses both an emissions cap
trade system and & earbon

He said the cap and trade
element ensiares that Wales sl
the rest of Brtsn maistain
ermissions al a wale el

“Hetting a price on carbon mwl
lmpbemnenting  a carbon s
nukes  choosing  lower  cmis
slons products more econsm
lenlly aitrmctive,” b sodd

He mabd oil and gas in the
Morth Sea was pEning ol
wilng hinge price hikes in fuel
Iy Pature, phinglog mone
i ko el poverty,

“Ihie repor shows Serocar
bonBAmn2n s achiovable
mnd that we can power down by
BT, through energy elliciency
wnil saving measures and power
up our renewables o 10006 (o
mieet the reduced energy de-
mand,” he said,

“Britain can produce its own

food, fuel amd heat houses, re-
ducing imports.”

Residual emissions - 10% of
current totals — will be balanced
by carbon sequestration
thienggh agriciltire and biild-
ing materals, bringing Dritain's
e sl e g,

He mald there wore o lod of
econombe guins, ns well as the
alaviouis ciironineiial anes,

“The meve o renewalbles
conrld pevitalise manalnetring
in the LK, b sndid,



Cut in livestock numbers
urged in zero carbon goal Eastern Daily Press

Britain could cut greembouse
gas emissions 10 Zevo @ 20 years,
erealing mew jobs in the process, il a
range of conlroversial measares are
intredueed - meluding o zall for as
Hipe peducton In lvesioek numbers,

A& now repart, published ioday,
which fleatwres |nput Irom 13
usiversities and 12 rosearch bodlos,
incleding (e University of Enst
Anghls, urges (he new governiment (o
break this cowntry’s “foasi] fael
addiction”,

Switching from petrol or diesel
powered vehicles and cutling the
i ber of ahorl-Baal Nights are key
policles together with euttisg
livestock numbers, which generaies
Epe of gresmhouse gasea in the
agriwuliural woior,

But Briam Fimnerty, reghonal
wpo kasssan for the Nations] Fermens'
Uniom (NFUJ, sald while (he
arganisation supporied the view that
farmisg had a part 4o play in carbon
reduction, it took exception 1o the
asaumpbon thal lsestock prodec lies
sl raduce by mote Chan §0pe.

“Simply arguisg for & redection
meal production and consusples
fiails in take into aceount ihe complex
internctions wilhin the fed and
farming systems, and ke fact that
much of sur agricultural land is
unsiillable for arable ard vegelable
crope.” be salil.

“Hriih lvesiock prodwcilon W
based on grassland which stores
more carton than any other band usa
while af the same lime producing
wme of ihe mosl breailiaking
lamdscapes we 8l enjoy This is
particalardy relevand in Easi Anglin
Ment week we're launching a sew
peport on faeming ls the lroads,
beside grading land which wis die o
be plotighed up for arable farming s
the 198, bt which eovironmantal

Temnspart 4 £3pc reducton
enaergy use for transport couid be
i heved by

WA smitch from petml/ desel
wehicies 1o elecinc/ hatiery wehices.
W Rail an bus services replacing
OMeste Bl Shir-haul Thghts.
WA twrendy redustion i png el
aviation and using kercsere Yl
Predced rom coppizing in The LK

iidings: & 5000 duction n hem
i elecincily S ool be
schaved by

rniips ought 1o save

“We now have environmental
schemes across Ewrope which
recognies the vadue of grawdand sech
a6 this and how (bey arv maintained
by giaeing lnesingk.”

The Levo Carbon Britain 058
repori, pablished by Copize dor

I misapuon of ol of Brome s
FRLBLSD DBty WIS SR DR
mslerais such o wood and sires

Linioll Uil Tt L prom st ot

il Lot oo B med o mep
rerdan’ omEsons Though
Lol 2 gl

W An SO teducto™ N et
HaRaTy ThE L
FEEhEAE e 0 T et
La

Ahrumwf%—_ll-fdlhul
= Wakes, il b0 st tam
B rEerEy st b bees produond
st coulld medane el 1o b
T &l provabouss paees bl s
all wriors

Paul Allen. from Cal. sbd “Zevo
Carton Rrntain 200 showy how wigh

the raght min of winad power, hydro.
wokie, blsmans - plus un inislligent
grid bs manage demand - we can
foeep the lights oo’ and sapply the
energy the comniry needs; with major
win wins armas. the seonomy”

The regurt xims io dentdy potential
for posering dow e Brough rediicisg
demand sl poweringup renewables
oy e by 20600 - with o requirement
for muchear eneryy

Marens Armes, from the Low
Carton lnowmtion Cantre, hased o
the ULA, sail “The joint aims of
reducmyg greenbouws gus emisajons
amed creating grealer saeryy wouriy
are 1o be welcomed, and ceriainly
s repert gives w some helplul
pointers 5 n how o schiewe Ehew
cruchal peals. Howewer, the good
imlewiions po along with some
peditical brage of Gith and drasic
syl champes which sugpeest H
would be very d8eult 1o reslise the
report v desirnd ouleomes
W T gl ragpned b s nslaible
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Lifestyle changes could end carbon emissions

Britain could eliminate all
damaging carbon emissions
within two decades without
building any more nuclear
power stations, a report
claimed yesterday

But there would have to be
huge changes in lifestvle with
people eating much less meat,
switching to electric cars and
taking no short-hawl Nights,

The Welsh-hased Cp .
Alternative Technology (CAT)
Zero Carbon Dritain é[l'd:l re-
port is sure to stoke up the
controversy over global warm-
ing.

It will be opposed by farm-
ers, supporters of nuoclear
power and those sceptical
about climate change.

The report says the nation
could be “zerocarbon™ by
30, while still keeping the
lights on and not relving on
nuclear power, including new
plants at Hinkley Point in

Andrew Simms says
the BF fiasco
underlines the
impaortance of
breaking addiction to
fossil fuels

Somerset and Oldbury in
South Gloucestershire,

Switching to  electric
vehicles would generate than
50 per cent less carbon dioxide
than petrol or diesel cars, the
report says,

Energy demand in buildings
conild also be halved, through
steps including improving in-
sulation and cutting draughts,
while new homes should be
made from natural materials
such as wood and straw.

The smdy suggests more
than half Britain’s electricity
in 2080 could come from off-
shore wind, while domestic
air flights should be replaced
by rail or bus travel.

Better town planning would
boost opportunities to  wse
puhlic transport, as well as
cycling and walking. Live
stock production would be
massively reduced, with a fo
cus on guality, freeing up land

necded for biofuels,

Paul Allen of CAT sajd:
“Zero Carbon Britain 2030
shows how with the right mix
of wind power, hyvdr, solar,
biomass - plus an intelligent
grid to manage demand - we
can supply the energy the
country needs.”

Andrew Simms of thinktank
the New Economics Founda.
tion said: “We have the life-
time of this Parliament to
break Britain's fossil fuel ad-
diction. The BP flasco under-
lines how important it is we
ACt NOW.

“If we do, we can enjoy great-
er energy security and a more
sustainable, dynamic and re-
silient economy

“If we don’t, we will lurch
from one energy and envir-
onmental crisis to another on
a downward spiral.”
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‘UK can be
zero-carbon

by 2030’

A MASSIVE expansion
in offshore wind, a
switch to electric
vehicles and steps to
halve household energy
demand could help the
UK cut emissions to
zero by 2030, a report
claimed today.

The report from the

Technology said the
country could be
“zero-carbon™ by the
end of the next decade,
while still keeping the
lights on and not rely-
ing on nuclear power.
The study said en-

Cuts we
should be
talking
about

A NEW report published by the
Centre for Alternative Technology
today (June 16) including tnput
from 13 universities, 12 research
bodies and eight key industry play-
ers, highlights a path for a zero
carbon transition by 20030 For the
first time, comprehensive energy
strategy has been produced that
could reduce emissions to zero for
all greenhouse gases and across all
SECIOrS,

Paul Allen, from CAT, said: “Zero-
CarbonBritain 2030 shows how the
right mix of wind power, hvdro,
solar, biomass, plus an imelligem
grid to manage demand, can ‘keep
the lights on’ and supply the energy
the country needs - with major
benefits across the sconomy”

The reoort aims o intesrate

NATIONAL

Zero emissions
a possibility

A MASSIVE expansion in ollshore
wind, a switch to electric vehicles
and steps to halve household
energy demand could help the UK
cut emissions to zero by 2030, a
report claimed today.

The report from the

Alternative Technolo ml'd! the
couniry could be "zero-carbon” by
the end of the next decade, while

still keeping the lights on and not
relying on nuclear power.

National briefs

Energy savers

A MASSIVE expansion in
offshore wind, a switch to
electric vehicles and steps to
halve household energy
demand could help the UK cut
emissions to zero by 2030, a
report claimed loday The
report from the Canlre for

Alternative Technology said

the country could be
“zero-carbon” by the end of the
next decade, while still keeping
the lights on and not relying on
nuclear power.
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Main Campaigns

Coal and oil
Aviation
Biofuels
Green Jobs

Donate

To support our campaign, and
increase its scope, we need
money. Please donate

Trade Unions

Get your Union to support the
Campaign. More info

Subscribe to our mailing
lists

If you want to be kept up to date
on our latest news, then please
join our mailing list by clicking
here.

You can read our latest
newsletter here.

Find us on

BOQO: koo

¢ Q- Google

Zero Carbon by 2030: Action for the Climate Global Climate Campaign
Emergency

Global Day of
Action
Start: 30 Oct 2010, 4th December
Where: Friends House, Euston, London 2010

.
Sceptic disinformation
Arising tide of climate denial
Hall of shame
Saturday 30th October
Take action
Friends House, Euston Road, London P P
1.00 pm to 7.00 pm Climate Forum 7.00 pm to 9.00 pm Climate Concert = Yes, we broke the law as
climate change activists.
Zero Carbon by 2030. We need to And this is why | Dan Glass
reach this goal and we can reach = Nine Plane Stupid activists
this goal. But to get there we will fined for Aberdeen airport
need a radical programme of climate stunt
action for the UK — a positive vision = Poorer nations hit with
with real solutions. Join us in ‘exorbitant’ consultancy fees b
challenging the new government to for carbon offset projects 4




Free to download from
www.cat.org.uk
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