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A NEW ENERGY STRATEGY
The second report of the
Zero Carbon Britain project
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Where are we now? introauction
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Charting a New Terrain introauction
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" Produce an Evidence-based solution scenario to
foster debate
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The scope of the study introauction
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First Fully-Integrated Solution to Climate Change
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Atmospheric CO, at Mauna Loa Observatory
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Source: NOAA Earth system Research Lab, Scripps Institution of Oceanography
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Climate Change globalmnt;;t

VERERaUseEn (2000);
JEo18c1 849 probability of avoiding 2°C of
J/JOc warming, global emissions must
percut by 72% from 1990 levels by

& 2050... and emissions must then near
::g 0 by 2100 globally.”
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s 2° enough?

Malte Meinshausen: Potsdam Institute for Climate Impact Research (PIK)
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Who is emitting the CO2? globalcont;;t
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And how are we emitting ours?

Shuft
48+ kWhid

Food, farming,
tertilirer

15 kWhid

-}_‘j'-domestic buildings

. re—

“ransport

Bl [ndustrial and commercial processes
30kWhid

Land Use

Imports

-l Energy Production

= 637 million tonnes COze



Energy Security
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“One thing is clear; the age of easy oil is over” (CEO of Chevron)



Energy Security globalcont;;t

There are currently 98 oil producing countries in the
world, of which 60 are now Iin terminal production
decline. (David Strahan)

Source: www.energybulletin.net
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@ Total net exports

Mtoe - Millions of tonnes of oil equivalent



IPICEIFRESPONSES PERNAVIGUIRChANGE

BURYING MY HEAD IN THE SAND
OVER CLIMATE CHANGE 1S MUCH EASIER
NOW THAT HALF THE WORLD'S
TURNED TO DESERT!
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CO: Emissions from Transport QOVVerdOWH

Other
Inhmnﬂn::{.l shipping 0.6%

Domestic shipping
ﬂ .

Intarnational aviation
21%

173 million
tonnes CO>

(2006)

Domestic aviation
1%

Light hicles (LGV
nﬁﬂ“h’\:"% (LGVs)

%
Heavy goods vehicles (HGVs) Mopeds & mot cles
15% ( l' 0.3% =

Souce: DfT (2008)
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UK Energy Production powerup
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Coal
35,158 Twh

ol
46,042 TWh




UK Electricity flow chart

Impors 123
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Useraiiimibern gowerdown

Honeycomb structure

Rotated plans

Load-bearing walls, floors
and cores

Tallest timber building in
the world
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SEIENeNNEbGEAERGEofiarbuilding
moorhgd Eneragy of materials & processes
50,000 néw suUstainably built houses a year
eSO _U|Id|ng stock for 2030 is already built)

hetrofit ) million homes in 20 years

~e Natu 1'15_ﬁa’ter|al selection for both new-build and

———
—ﬂ:

7 T“I‘O-flt buildings can reduce impacts and enable
= :ﬂie*bundlng stock to lock away carbon



Freifsgare
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= 'Moré efficient
public transport



iERSPOIE

\/\/Arr -afreductlon of vehicles
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= ¥ 6€a1 Shift - private car to public transport
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— Sﬁrft to walklng and cycling

° Hydrogen and second generation biofuels
for HGVs and aeroplanes



Trelns oot \eelds (4an)), g)owerdown
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walk

pedal cycle

electric / pedal bike
rail

coach

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

electric scooter
car, van & taxi



Roziel freipsgart Fuel oy pplee)s ‘Powerdown

aviation (UK)
motorbikes
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electric scooters

City bus or tram
local bus or tram
cars, vans & taxis

.. electric B hydrogen B biofuels
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Agriculture and Land Use

* Dietary changes — less meat more pulses (Sunday roasts!)

* National self-sufficiency in food (food security) — buy local



Land-use change
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SLsDEGneasEnMUmInBntlivestoske
20 % eduction in PIgS

SEgUEstration of carbon optimised

B Sbove (inc. buildings) & below ground
-_ (blochar)

: == Productlon of biofuels on marginal land
"'_* - miscanthus and willow on 1.67 million ha

®* Food security - 15% from EU, 7.5% tropics
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The Perfect Diet

White nce,

|
weriEler Breacd

- Red rneat, bt e

—— Buittar white pagtal
— o potaloesg,

"

soda, and
svarts

fLse {.F',!;.irr'rl__nl'!.l #
Dy or calcium %

supplement, %
o R 1.2 tirnas/clay

!

Mullipde vitamins - J : it )
Tor most Fish, pauliry, eggs, (-2 times/day B

F / E‘ﬁ'{ , e,
wsi _,;. -,;h r'-.luls.. fegumes
X

1-3 timez'day

h.

.-"-‘-.I-:uhnl imn
maderation
(if appropriata)

e {l-' __—I--P.'-:"

> Vegetables (in .\L'v.:ﬁ::].:um:urjhn Fruits, 2-3 times/day

Plant oils (olive, canola, soy,
e DI, ';:1r1'l-t|::|l.1.|-|"i:I |:J|:_'.=-|!1u!|,

' Whote grain foods (at most rr'-E-allzfljllllIIi
§

K % Daily exercise and weight control m{ﬁ __

Source: Harvard School of Public Health



Heat Production




Heat Generation by Technology powerup

-

B Biomass heat (53TWh)
Biomass CHP (18TWh)

B Heat pumps (air & ground source) (148TWh)
B Biogas hoat (4TWh)
B Soclar hot water (24TWh)

Elociric heat [100TWh)




A new energy mix for 2030

i _—

2010 2030

Natural Gas |
20,696 TWh

Il Offshore wind (615TWh)

[0 Onshore wind (75TWh)

B Fixed tidal (36TWh)

1 Wave & tidal stream (39.5TWh)
Hydro (7.23TWh)

PV (4.4TWh)
Biogas (24.14TWh)
Biochar (2.19TWh)

| Biomass CHP {31.4TWh)
Nuciear (7.5TWh)

Hydm Electria
B.024 TWh



Electricity Production from Renewables  powerup
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B Hydro B SolwPY 1 Wove & tidal siream [l Tidal barrages B Biogas U Onshore wind [l Offshore wind




UK Offshore Wind Density. powerup

Wind density [Wim3}
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Electricity Production from Renewables  powerup
- . —
T e —

—r

PEUIBIENUK electricity, output with renewables
195 G\ ieiisiple)genyilale

R

Aricl fo) ¢ ‘s @nce variability of renewables

'____ -
]
.-.-lll
.n..

._ -mpean grid connections to import/export
® Use of smart grids, electric vehicles and smart
appliances

* Microgrids and microgeneration



UK Energy Flows 2030

owerup

UK Potential Energy Flows 2030

(terawatt hours)

Amb
Ene:

Energy
Generation

Biomass Offshore Onshore
/Biogas/Biofuels Wind Wind

ient Solar
rgy Thermal

Fixed Wave & Hydro Solar PV Nuclear
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ZEROCARBONBRITAIN2030 Residuall EmISsions

able E5.3 The greenhouse gas emissions balance sheet for ZCB2030

Million tonnes ECI]E

Graat Britain: Total emissions in 2007 637
{including international aviation and shipping split 50/50
batween the countries travelled betwean)

Residual emissions in ZCB2030: 30
Industry, waste and disused coal mines

Residual emissions in 2ZC82030: 17
Land use and agriculture sector

Residual emissions in ZCB2030:
Miscellan=ous and other sectors

Residual emissions: Grand total

Percentage of 2007 emissions remaining

Carbon sequestration

Met emissions: Final total




ZEROCARBONBRITAIN2030
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Integirated Policy, Strateagy,

Economlc
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Energy security Climate security

‘solutions-focussed’



" High CO0:
emitting
countries

Medium CO02

~— countries

g

Low CO2
emitting
countries

International Policy

Contraction &
Convergence

. 2°C



RtErnhational PolICY: EiaMEWOIIKS

v
-3 Road Maps: |
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|, ToyefelSzlgl Jr- rna"clonally harmonised
sclfoon price. ke
Jmcemr]rmp 3 agreement on carbon budgets.
Jarel vl of L-; [y atlons decide their own pricing.
?;aﬂ-'% glebal agreement.

= 'Grou'ps of countries create common reduction

policies combined with border tax adjustments.



National Pelicy: MEecnanisms ol a Green New Deal
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* _e of payments 2030

predlctable energy price



Reasons to) be Optimistic




zZeroCarbonBritain2030

A NEW ENERGY STRATEGY
The second report of the report of the
Zero Carbon Britain project

lifwe denrt change: the cliimate willk:



