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ZCB shows that

UK greenhouse gas emissions can be

reduced to net zero.
* Without relying on future technology.
* Without major impacts on quality of life.
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How?
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Energy in ZCB
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Anaverage UK house Insulate walls, roof and floor Reduce draughts Better controls
Better windows and doors and air leakage and lower internal temperatures

l ~
Vetlon et 0 o -
|

Fabric heat loss: 85 W/°C i

Ventilation heat loss: 50 W/°C Fabticﬁ!at |¢sg 85 w/n(
Total heat loss: 135 W/°C :
Fabric heat loss: 85 W/°C

Ventilation heat loss: 35 W/°C
Total heat loss: 120 W/°C
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Key Question: \ G
. 738
Can we
“keep the

lights on”?

Hydro power, solar PV
and geothermal electricity
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The ZCB
Energy Model:
\ Total
Based on ten A ele;t;:ny
years of |
real-world

hourly data

2002 - 2011
87,648 hours

Hydro power, solar PV
and geothermal electricity
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Land use in ZCB
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Land use today

Land use today

* 65-70% = food production/agriculture (despite 42% imports).

« 85% of agricultural land = livestock.
* About 12% = forest (European average = 37%).
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Land use today

Land usein ZCB
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Land use in ZCB

1. Food

2. Energy/fuel

3. Carbon capture
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« About a quarter of I .

today’s grazing

grassland is needed.

. A” Cropland St'” Agricultural land use in ZCB
used, but allocated

differently.

 Imports decreased .. . -Foodms

Agricultural land use today

Cropland
Cropland

Grassland
Grassland

Food for grazing livestock

Food for other livestock

h“ I Grazing livestock

Figure 3.28: The area of cropland and grassland used for agriculture today (DEFRA, 2012) and in our scenario.
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Current average UK diet

64% of adults overweight/obese
(Bates et al, 2011).

71% of deaths in 2010 from diet-
related disease (WHO, 2013).

« Too much food.

« An unhealthy balance.

Average
diet today

 Too much HFSS and high protein foods.

Starchy foods
" High protein foods

« Waste (30% in Europe (FAO, 2011)). M HESSTooHs

"~ Fruitand vegetables

« Too little fruit, vegetables and cereals.
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Agricultural GHG emissions today

World agricultural GHG emissions UK agricultural GHG emissions

Pesticide production

Other
Farm machinery Farm machinery

Irrigation
Biomass burning

Fertiliser.
production

Land conversion
Biomass burning

Fertiliser
production

Methane
from cattle

Rice Portion
production attributable to
all livestock

75%

N,0 from soils

~10%
of UK
total

Manure

Methane from cattle Land conversion

N,0 from soils Manure

Figure 3.25: World and UK GHG emissions associated with agriculture, showing the proportions attributable to all livestock.
Adapted from Garnett (2007).
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Animal-based protein sources ’ Plant-
Food source

Nutrition ™ % _ b

Eggs score Nuts and seeds Meat alternatives
of each food
. . 3 0 1.5 -8
Emissions
2009 460g S 3609 610g
of each food to get
55q of protein
Land use
from growing this
much of each food e —
5.372KgCO.e 2.078 KgCO,e 0.006 KgCO,e 0.135KgCO,e
* Healthy,
balanced diet reeded opraice
- 15.59m? 141 m?  this much food 4.09 m? 2.34 m?
Even though we would Chickens require Despite needing To meet our protein
)
L OW G H G have to eat less beef the least amount of more land than RDA here we need
- - to meet our RDA of land, but have the either meat to eat a lot! Despite
e m |SS | O n S . protein, GHG emissions  second highest GHG alternatives or eggs, this, GHG emissions
and land use are emissions. the GHG emissions remain low and not
considerably higher. are the lowest. too much land is

* NO new sassad

ag rl C u Itu ral I an d . Figure 3.26: Comparison of four different high protein food sources: their Nutritional Profile Scores (NPS), how much would
need to be eaten to meet the recommended daily amount (RDA) of protein, and the associated agricultural GHG emissions
and land used for producing this amount of each food source.
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/CB scenario
 Eat only what we need.

e -50% waste

* Product switch.

« 5-6 portions
meat/dairy/eggs.

* 4 portions pulses/tofu.
* + Milk for tea/coffee.

* Nitrogen inhibitors.

Agricultural GHG
emissions = -73%.

20%

1 Starchy foods

B HFSS foods

I High protein foods
I Fruit and vegetables
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Milk alternatives -
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Cheese and other dairy y
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Egas 00 l
Cow and sheep meat li |
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Meat alternatives '!
e
> &
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Figure 3.27: Percentage contributions of different types of foods in the diet (Bates et al,, 2012) The difference between the
average diet today and in our scenario is shown.
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/ZCB average diet

Average Average
diet today diet ZCB
~ Starchy foods
Figure 3.29: The Eatwell Plate. Government - High protein foods
recommendations for a healthy balanced diet (FSA, 2007).
Today’s average diet and the average diet in our scenario - HFSS foods

are shown (outside circle) relative to the Eatwell Plate
recommendations (central circle). - Fruit and vegetables
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Land use in ZCB

* Healthier

1. Food « Lower GHG emissions

* Less land

2. Energyl/fuel

1

3. Carbon capture
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Land use in ZCB

* Healthier

1. Food « Lower GHG emissions
e Less land

2. Energyl/fuel * Support energy system

1

3. Carbon capture
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Land use in ZCB

* Healthier

1. Food « Lower GHG emissions
e Less land

2. Energyl/fuel * Support energy system

- Safe, proven, supported

1

3. Carbon capture - Biodiversity benefits

* Improved resilience
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2. Growing energy and fuel

Land use today Land use in ZCB
: =) )
Biomass For heat (37 TWh/yr)
Biomass For synthetlc gas/
+waste) blogas (94 TWh/yr)
\- Mixed grasses (Miscanthus/other) i ”
. W
- Short rotation forestry (SRF) Biomass For synthetic liquid
I short rotation coppice (SRQ) Total = 274 TWh /yr fuel (143 TWh/yr)

Figure 3.30: Area of land used today (DEFRA, 2012) that is used for energy crops in our scenario, the types of crop grown, and

the amount and use of the biomass produced.
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3. Capturing carbon

Land use today

* Double forest area.

* Restore 50% of
peatlands.

* Increased use of
wood products.

Balance GHG
emissions of

Grassland for
livestock

- Mixed grasses
(hemp in ZCB)

Short rotation

- ]
4A5MtCO.elyr T —— forestry (SRF)

Fiaure 3.34: Area of land used for can_turinq carbon in our scenario,
the methods, and how much carbon is captured as a result.

Silo storage
4.3 MtC0,¢/yr

Land use in ZCB

e LR SR OIS0 eSS

.
| |
| |
.
|
| |
|
v
Plant-based materials Biochar
in buildings and 1.6 MtCO,e/yr
infrastructure

13MtC0 e
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Net zero GHG emissions

Capture (MtCO,e) Emissions (MtCO_e)
2 =5 ) w N W o ~
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* Aviation effects

I Non-energy
. Land use

Total = net zero

43z
SOHDS
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