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Europe can reach net-zero
emissions at net-zero cost.

Reducing GHG emissions would raise the cost of doing business in some sectors;
savings in others would make up the difference. If these costs and savings were

passed along to consumers, the average cost of living would decline slightly for
low- and middle-income households.
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The transition would yield a
net gain of 5 million jobs.

Reaching net-zero emissions would create 11 million jobs and eliminate € million jobs
through 2050. Up to 18 million people could need training and transition support.
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Total' job gains and losses by sector in EU-27
Millions

12.0
10.0
8.0
6.0
4.0
2.0
0
-2.0
-4.0

-6.0

-8.0
2020 25 30 35 40 45 2060

Gains Losses
B solar M Gas New transport tech Other Non-RES Coal
B Battery CSS Industry cleantech Biomass I Conventional transport
B Wind Offshore Hydro M Buildings Nuclear B industry
Wind Onshore B Agriculture



Sectors would need to reduce
emissions in parallel and
reach net-zero in sequence.

The power sector would reach net-zero emissions first, in the mid-2040s, because
most of the necessary technology is available now. Transport would approach its target
In 2045, followed by buildings in the late 2040s, industry in 2050, and then agriculture.
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More than half the emissions
reductions could be achieved
with mature and early-adoption
technologies.

About 25 percent of emissions reductions would come from pilot-stage
technologies, such as carbon capture and storage, and 15 percent from
technologies now in the R&D phase. Accelerating the development and
deployment of zero-carbon technologies will be critical.
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Energy systems and land use
would need to be recontigured.

By 2050, consumption of oil, gas, and coal would decline by more than 90 percent;
power demand would double; and renewable sources would generate more than
90 percent of electricity, up from 35 percent now. Some 30 Mha of marginal lands
would be used to produce biomass.

MEF MO JIA Al22E 90HME ZtA
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Decarbonizing Europe will cost less
if the burden is shared ettectively.

Regions where mitigation is especially economical could pursue faster reductions,
thereby reducing the overall cost. For example, the Nordics, which have large
natural carbon sinks, could help offset residual GHG emissions elsewhere.
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Nearly €1 trillion must be invested
per year; cost savings would ofiset
increased capital spending.

An average of €800 billion per year in capital spending—roughly a quarter of all EU
capital outlays—would need to shift from carbon-intensive technologies to low-
carbon technologies. An additional €180 billion would need to be invested each
year. That sum would be offset by savings in operating expenses.
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Policy interventions would be
required to stimulate investment.

Just half of the investments needed for a net-zero pathway would turn a profit.
Government financing of around €4.9 trillion could close the gap. Alternatively, a
carbon price of £50/tCO_e would make three-quarters of the necessary investments
profitable, and a carbon price of €100/tCO e would make 85 percent profitable.
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Energy security and competitiveness
could increase.

Europe would become effectively energy independent, but could become more
dependent on imports of climate-neutral technology components or materials.

At the same time, the EU has a major opportunity to accelerate R&D, retain
leadership, and penetrate new export segments.
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All stakeholders must
take action now.

Near-term actions include scaling up existing technologies and businesses
to reduce GHG emissions over the next decade, accelerating innovation and
iInvestment to enable reductions after 2030, and investing in research and

development of technologies that will complete the transition to climate
neutrality by 2050.
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Historic emissions by sector

MtCO,e
5,000 CAGR,
percent
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Emission baseline by sector
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The power sector would reach net-zero emissions before the others.

Total emissions per sector in cost-optimal pathway for EU-27

MtCO,e, excluding international aviation and shipping

5,000

4,600

4,000

3,000

2,600
2,000
1,000
1,000

b00O

0
500

1980 95 2000 0B 10 15 20 25 30 35 40 45 2080

M rower W Transportation N Buildings Industry [ Agriculture LULUCF

B Emission absorptions techs = = Net emissions

+a OIF 2|
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Current emissions Decarbonization cost’ Emissions evolution
MtCO.e, 2017 EUR/tCO,e MCO,e
2020-30 30-40 40-2050
1,000
T Power -31 18 145 200
800
700
=) Transportation 92 148 -70
600
Buildings -66 37 40 =00
400
300
£l Industry 1,140 30 86 120
000
100
b Agriculture 27 121 35
0

2020 2b 30 35 40 45 2060

1. Weighted average
Sourca: McKinsay, UNFCCC
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Exhibit 19

The EU could use eight decarbonization levers to reach net-zero emissions by 2050.

© ©

Demand-side measures Energy efficiency Electrification and carbon  Carbon neutral hydrogen
and circularity Decreasing the energy neutral power as fuel or feedstock
Lower the demand for intensity of equipment or Replace fossil fuel with Replace carbon-intensive
primary resources by infrastructure, e.g., building renewable electricity, e.g., fuel or feedstock with
increasing circularity of insulation or heat recovery from wind and solar farms carbon neutral hydrogen,
products, e.g., reuse, improvements e.g., in ammonia production
recycling

O €

Biomass as fuel or Carbon capture and Land use or agricultural Other innovations
feedstock storage or use (CCS/U) practice changes Innovative processes e.g.,
Replace the fuel or Use of technology to Change land use or electrochemical production
feedstock with sustainably- capture the CO, emitted in agricultural practices to process

produced biomass or processes or fuel reduce net emissions, e.g., Non-fossil fuel feedstock
biogas, e.g., bio-based consumption for storage through afforestation (for change, e.g., change in
feedstock in chemicals (CCS) or use (CCU) negative emissions) or cement feedstock
production changing livestock feed

Source: McKinsey



Exhibit b

Through 2030, nearly two-thirds of emissions reduction could be achieved with energy

efficiency and electrification.

GHG abatement, relative reduction of CO,e vs 1980 in EU-27
-19%

(1990-2017) - here orietlabatement

2017-30 2017-50

~ @

%

15%

7%

-55%

(1990-2030) 47%

T

5%

2%

3%

404
=100%

(1990-2060)

44%

13%

9%

6%

3%

Demand-side
measures and
circularity

Energy efficiency

Electrification and
carbon-neutral
power

Carbon-neutral
hydrogen as fuel
or feedstock

Biomass as fuel or
feedstock’

Carbon capture
and storage or
use (CC5/U)

Land use or
agricultural
practice changes

Other innovations
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Annual PV additions: historic data vs IEA WEO predictions

In GW of added capacity per year - source International Energy Agency - World Energy Outlook

120.0 =PV History please send comments to:
w—— WEQO 2018 New Policies Scenario (NPS) a.e.hoekstra@tue.nl
(@aukehoekstra

~WEO 2017 NPS

100.0 w— WEO 2016 NPS
s WEQ 2004 REF
R0.0 e WEO 2002 REF
~WEO 2015 NPS
e WEQO 2014 NPS

60.0

—\WEQO 2013 NPS

w— WEO 2012 NPS

40.0 w— WEQ 2011 NPS

w— WEO 2010 NPS

w— WEO 2009 REF

20.0 WEO 2008 REF
e WEO 2006 REF =
0.0
1995 2005 2015 2025 2035

https://www.pv-magazine.com/2018/11/20/iea-versus-solar-pv-reality/
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FT Financial Times
IEA chief: Net zero by 2050 plan for energy sector is coming

IEA chief: Net zero by 2050 plan for energy sector is coming. Global tracking
and accountability will be required to address climate change. Fatih ...

1 day ago

WPE |PE.com

Net-zero asset owner group calls for ‘fully developed' IEA 1.5 nual Meeting

Members of the UN-convened Net-Zero Asset Owner Alliance have called on : = | ¥
the International Energy Agency (IEA) to include a fully developed ... '

3 days ago

https://www.ft.com/content/6c5e29e1-283e-4df8-a402-ce09fcec3bda
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But long-term targets alone will not put emissions into decline rapidly
enough to reach net zero by mid-century.

Nothing short of a total transformation of our energy infrastructure is
required — a worldwide undertaking of unprecedented speed and
scale. That calls for decisive action over the next decade.

It would mean, by 2030, increasing electric cars’ share of annual sales
from 3 per cent to over 50 per cent; expanding the production of low-
carbon hydrogen from 450,000 tonnes to 40m tonnes; and boosting
investment in clean electricity from $380bn to $1.6tn.

HI|X}E 3% > 50% i oiziz g 2
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Exhibit 7

On the cost-optimal pathway, land use would support carbon sequestration and
bioenergy production.

Additional focus themes

Focus of Common Enhance natural Support carbon-neutral Increase biodiversity
Agricultural Policy . s
carbon sequestration energy production Share of protected
MtCOqe Million TJ bioenergy land’
Approx. land
Maintain rural use demand 1.6x 1.7x 1.1x
welfare 363 b.b 30%'
B With a f
existing 26%
measures
Support 048 scenario
agrlcultl:lral e Refores-
production tation
. Natural
forest
Maintain socio- maﬂ?ge-
cultural and O men
landscape heritage I N S];a;;gge
Today 2050 ment Today 20560 Today 2030
12 Mha 30 Mha N/A
Targets based on analysis of a cost-effective way for EU to Targets based on EU
deliver climate-neutrality by 2050 Biodiversity Strategy

for 2030
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www.dw.com > germanys-forests-on-the-verge-of-colla... v

Germany's forests on the verge of collapse, experts report ...

.

Forest dieback is a condition in trees or woody plats in which peripheral parts are killed, either
... Forest dieback has many symptoms: falling off of leaves and needles, discoloration ...
Previous diebacks were regionally limited, but starting at the end of the 1970s a decline took
over the forests of Central Europe and parts of ...

Definition - History - Hypothesis - Global climate change
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Exhibit 8

There are two main alternatives for the EU energy system to our cost-optimal pathway.

Domestic green
power and H,

@ Cost optimal pathway
(focus of this report)

@ Carbon capture pathway
® Green imports pathway

Other domestic Imports, e.g., biomass
solutions, e.g., CCS or carbon neutral fuels
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Exhibit 9

Reaching net-zero would require an estimated €28 trillion in investments over
the next 30 years.

Total CAPEX in EU-27, bn EUR (total within time bracket)

10,000 Total CAPEX by sector
9,400 2021-50, %

oW

100% = 27,800

12%

8,400

. Power

N Transportation

| Buildings
Industry

| Agriculture

Infrastructure

3%
14% 1%

?

2021-30 31-40 41-2060
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Exhibit 10

About €5.4 trillion of the €28 trillion is incremental, compared to no climate action.
Additional CAPEX in EU-27, Bn EUR (total within time bracket)

1,900 Total additional CAPEX required

1,900

per sector 2020-50, %

1,600

O
%

08 . Power

n Transportation
M Buildings

100% = 5,400
Industry

| Agriculture

32% =

24
8
%4%' 4% Infrastructure
14%
39% 29% s
19%

2021-30 31-40 41-2050
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Exhibit 11

Implementing clean technology would lower the EU’s operating costs.
Total OPEX'? in EU-27, Bn EUR p.a.

M Power

n Transportation

M Buildings
Industry

| Agriculture

. ‘ Average 2021-50:
-130

2020
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Exhibit 13

THT 80%

As a result of decarbonization, EU fossil fuel imports could decline more than 80%.

Million TJ

Trade balance of fossil fuels in 2017 and evolution under
cost-optimal pathway in EU-27

59
Own 16
production (27%) 49
-86%
18
(37%) 31

Net 43
imports' (73%)

29
(81%)

Imported energy mix, 2050, %

4
19 Nuclear

Qil

Natural gas

29

2017




A: 2030 abatement cost curve
Abatement cost, EUR/tCOe
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700 Induction cooking

Biofuels aviation

600 Cement + biomass
500 Electric industrial boiler
Heat pump (apartments)
400 Ground heat pump
Ammonia blue hydrogen
300 H, based steel making —
9 g
200 Heat pump (commercial)
District heating (high cost)
100 Enhanced fertilizers “
3 Heat pump (houses) L .l | .‘ ‘
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international
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Average avoided Avoided annual spending

spending on fuel in on fuel for the UK in 2030:
2030: £600 annually £13 billion

per motorist

Net additional jobs in
2030: 7,000-19,000

B iiiiiiiiiii

Avoided NOx in 2030:
113,000 tonnes annually

Avoided CO, in 2030: Avoided particulates
30 million fonnes annually in 2030: 3,000 tonnes
annually




B: 2050 abatement cost curve Abatement, MtCO.e

Abatement cost, EUR/tCO. e
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Exhibit 21

7 I- xl_ E () O I Onshore wind, solar power, and battery electric vehicles make the biggest contributions to
o [=]

Percent of total MtCO,e abatement for EU-27, 2020-50

Onshore wind

Other

074 BEV cars

100% = 3,600

i Heat pumps

Anaerobic digestors
Electric furnaces
District heating

Solar thermal heating BEV heavy transport
Electric industrial boilers 3% 5%
Biofuels for aviation & shipping o Offshore wind

H, fuel cell heavy transport
Post-combustion CCS DRI- EAF H2
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Tesla is ordered to stop tree-clearing expansion at
Giga Berlin over hibernating snakes

Fred Lambert - Dec. 8th 2020 6:01 am ET ¥ @FredericLambert




Tesla Gigafactory Texas plans revealed, showing
massive buildings with interesting shape

Fred Lambert - Sep. 16th 2020 3:16 pm ET ¥ redericLambert
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Exhibit 22

12 behavioral changes not included in the cost-optimal pathway model could lower EU
emissions another 15 percent.

Power 1 Enhanced demand flexibility
Over 10% of additional power demand from transportation and

buildings are flexible intra-day

Transportation 2 Reduced car usage in urban areas
Shift 20% of urban car PKT' to buses

3 Last-mile delivery interventions
Reduce LDT/MDT? trucks VKT?® by 15%

4 Modal shift from air to rail
Shift 95% of short-haul flights PKT to rail
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oo Buildings 5 More attentive energy use
Dl_ln Lower room temperatures by 2° Celsius; reduce electricity demand by 10%

6 Increased uptake in smart meters
Over twice as many smart meters by 2050 (90% vs 40% in base)*

7 Shift to independent energy sources
25% of detached houses move off-grid

Industry 8 Wood displacement of cement
Over 65% of cement demand replaced by CLT

9 Higher plastics recycling rate
Up to 70% plastics recycling
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‘m' Agriculture 10 Diet shift away from meat
= 50% of EU citizens become flexitarian®

11 Reduce food waste by half
(5-15% wasted today in different categories)

12 Additional LULUCF
Using 12 Mha of land freed up from productivity gains and 15 Mha from
above two levers for LULUCF
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Exhibit 25

On the cost-optimal pathway, natural gas use would rise in the short-term, but low-carbon
renewables would replace nearly all fossil fuel usage by 2050.

Total primary energy demand for EU-27, million TJ

Qil demand Gas demand Coal demand

21.0

I
o1
(&)

124

|
0.2
Y o e
136 ' 0.2
— -9.9 [ -
-2.8
2017 17-30 30-50 2050 2017 17-30 30-50 2050 2017 17-30 30-50 2050
B rower .Transportation Transportation .Buildings Industry .Agriculture

international



A 7|& 47hK] - QLB ABO| TR

Renewables capacity Hydrogen demand CCS deployment Primary biomass demand
GW installed TWh MtCO, Million TJ

2,040 1,510 205 8.1

5,361,120TWh

6.1

o
©

300 340 -

250 &y

- O

2017 30 2050 2017 30 2050 2017 30 2050 2017 30 2050
B Wind Offshore M Power Chemicals M Gas
B Wind Onshore ™ Transportation M Cement M Liquid
B solar M Buildings M Other industry B solid

Industry | Hydrogen
M Power

Source: McKinsey
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Exhibit 27

On the cost-optimal pathway, EU land-use policies have to balance multiple
competing objectives.

Additional focus themes

Focus l“' “”lg"l" i Enhance natural Support carbon-neutral Increase biodiversity
Agricultural Folicy . .
' carbon sequestration energy production Share of protected
MtCO,e Million TJ bioenergy land’
Approx. land
Maintain rural use demand 1.5x 1.7x 1.1x
welfare 353 5.5 30%!
B Wwith Q _'t‘
existing 26%
measures
support 248 scenario
agrlculttrjral 0 Refores-
production tation
. Natural
forest
Maintain socio- man?ge-
cultural and o
landscape heritage N [ Grezing
manage-
loday 2050 ment loday 2050 loday 2030
12 Mha 30 Mha N/A
Targets based on analysis of a cost-effective way for EU to Targets based on EU
deliver climate-neutrality by 2060 Biodiversity Strategy

for 2030



Exhibit 28
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The cost-optimal pathway involves a slight shift from agriculture to forestry, plus the
cultivation of energy crops on 30 million hectares of low-value, abandoned land.

Agriculture

Forestry

Services and
residential area

Unused and
abandoned areas?

Bioenergy

Land use with heavy
environmental impact3

Other

Total

EU land use
2015 Mha

Additional needs
Mha

12|

|1Q

-30 I
I 30

0

EU land use
2050 Mha

Shift from agriculture to
forestry (~12 Mha)'

Shift from unused and
abandoned land to
bioenergy (~30 Mha)
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Power sector baseline for EU-27

Electricity generation mix' Electricity CO, intensity
TWh gCO,/kWh
3,000 500
2,000 400 -49%
2,000
300
1,500
1,000 200
0] 0
1990 2000 10 2017 1990 95 2000 05 10 15 2017
14% 17% 24% 31%

Renewable generation share
(incl. wind, solar, hydro & biomass)
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Electric power demand
Net electricity demand in EU-27 (excluding grid loss and own consumption), 2017-50, TWh

5,895

2% p.a. 1,125

3,415

2,840
Hydrogen
demand’

M Direct

electricity
demand

2017 Directdemand Hydrogen 2030 Direct Hydrogen 2050

demand demand demand
15% 4% 48% 33%

Share in total growth from 2017-50



= Oftl 22

ro J% 02
|0 2 okt

Capacity and generation mix in EU-27, 2017-50

Capacity
GW
2,605
1%
24%
<1%
1,245
2%
ﬁ
5%
9102
46%

12%

2017 30 20560

4T% 69% BT%

Generation
TWh
6,785
2%,
I
21%
32%
3,385
<1%
92,9602 8%
1‘?5 < 1%
10% 0504
m 6%
%

14% 32%

0%

2017 30 2060

31% 62% 91%

Renewable share (incl. wind, solar, hydro and biomass)

Other RES
Other Non-RES
Hydrogen

| Battery
Wind Offshore

M wind Onshore
Biomass

M solar
Hydro

M Gas

M Nuclear

M coal
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Exhibit 33

Capital expenditure costs for renewable power systems may drop dramatically by 2050.

LCOESs! of renewable new builds vs. SRMC? of
existing gas plants
EUR/MWh, 2020

60
45 -
30
Solar Wind Wind
onshore offshore
Max

3rd quartile

Median

2nd quartile

Ni.i n

Renewable capex

EUR/KW
4,500
3,000
-45%
1500 m——
v -25%

0
2020 26 30 35 40 45 2050

= Wind onshore = Solar PV (utility scale)
= Wind offshore
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Exhibit 34

As they become more dependent on renewables, power systems will need to become more

flexible to cope with surpluses and deficits.

Three representative daily generation and load profiles, Southern European country, 2050

Renewable conditions

Most favorable (Jun.) Average favorable (Sep.)

Least favorable (Jan.)
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Exhibit 35

By 2050, power generation costs could fall nearly 20 percent, but higher transmission and
distribution costs may offset these savings.

Electricity costs, EUR/MWh, EU-27, indexed to 2020 =100

100 o 105
93 |
-20%
Additional T&D costs
(vs. 2020)
H System generation costs
2020 30 2060
Renewable share 34% 62% 80% 91%

(incl. wind, solar,
hydro and biomass)
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Exhibit 36

Savings should exceed decarbonization costs for 85 percent of the EU’s power sector
emissions, but eliminating the last 15 percent would be expensive.

Average abatement costs, EUR/ton CO, abated , EU-27

200
160
100
50
0
Contribution b0 = 55% >« 30% ——— > < 15% —»
to total CO,
reduction 2020 30 40 20560
Renewable 34% 62% 80% 91%

penetration

Source: McKinsey
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Exhibit 37
Transportation pathway in brief E
The low-cost pathway in the transportation sector depends on EV passenger car sales, carbon-neutral trucking, o ©

and greater adoption of biofuels and synfuels.

EV passenger car sales’ 2017 2030 2050
#0 ol total HEV/PHEV 3 20 0
BEV/FCEV 1 >60 100
1 100
EV passenger car fleet B BEV/FCEV
% of total VKT? B
80 HEV
M PHEV
60
40
20
0 =

2017 30 2060
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Figure 2.2. Relative efficiency of battery electric vehicles vs. electrolytic hydrogenfuel cell vehicles

CONVERSIONTO FUEL-TO-WHEEL
INPUT ENERGY ENERGY CARRIER COMPRESSION CAR EFFICIENCY EFFICIENCY

I Hydrogen l
Fuel Cell Production @’[ 91%
vehicles '

Compression
Source: CCCanalysis.

Notes: The diagram shows the indicative efficiency of using a given amount of zero-carbon electricity in
powering a car. Whilst in practice each of the efficiency numbers could vary, this would not be sufficient to
change the conclusion that electric vehicles provide amuch more efficient solution for powering vehicles than
use of electrolytic hydrogenin a hydrogen fuel cell vehidle.

41-44%

ccs
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Hydrogen and electric drive

Efficiency rates in comparison using eco-friendly energy

E-car Energy Transportation Electric battery E-engine
and storage (high capacity)

,odiolinlind

100 % ~70-90%
Overall efficiency rate

Hydrogen car Energy Electrolysis Compression and Transportion Fuel cell and Electric battery E-engine
liquefaction and filling power generation (low capacity)

0

== === ] = et ] je=— 4} ] =
100 % ~25-35%
Overall efficiency rate

Source Volkswagen

https.//www.volkswagenag.com/en/news/stories/2019/08/hydrogen-or-battery--that-is-the-question.html
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Exhibit 39

Electrification and hybridization account for half of the emissions abatement in transportation.

Domestic transportation emissions for EU-27, M{CO.e

Domestic transportation base case emission reduction 2017-50

MtCO,e

-405 ]

820

-200 1 30
-125 45 -
2017 1 2050
Key levers Electrification Energy Hydrogen Demand Alternative
& Hybridization efficiency reduction fuels!
Description Electrification of cars, Improved energy Fuel cell vehicles, Demand reduction Alternative fuel
urban/regional trucks efficiency through predominantly in and behavioral shift (bio- and synthetic)
and city buses vehicle design (e.g., long-haul truck and driven by e.g., ICE use in aviation and
engine efficiency) bus applications bans, congestion marine
and operational charging and smart
efficiency (e.g., parking solutions

speed reduction,
higher utilization)

Share of 51% 25% 16% 6% 2%
emission
reduction Levers can be combined in multiple ways and the most cost-optimal reduction path is uncertain.

1. Includes domestic marine and aviation transportation

Source: McKinsey
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Exhibit 40
Industry pathway in brief I! II
Renewable heat generation and carbon capture could help EU industry cut emissions 96 percent by 2050
. . 2.0

Average carbon intensity - Iron and
Ton CO itted by t

on CO,e emitted by ton 1f — Steel
product produced

1.0 = Cement
N \ - Ethylene
Ammonia
0

-0.5

-1.0
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80 = High
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Exhibit 46
Buildings pathway in brief o0
The building sector could reach net-zero cost by improving building insulation and switching to renewable [ |
heating technologies.

100

Dwellings on renewable
heating =Ty
%0 of total dwellings

Lt
]

2017



Insulation rate
%0 yearly insulated
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4,800

I 4,600
Total buildings gaseous 9
fuels use -200
FJ
2,000
-2,600
2017 30
L ‘

Of which carbon-neutral gas? 5 15

% of total gas
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Exhibit 48

Heat pumps could play a vital role in the decarbonization of the EU building sector.

Space and water heating technology mix
Penetration level in %

<«— 100%

Other'
B Solar thermal?

Heat pump
B District heating
Biomass boiler
W Coal boiler
Oil boiler
[ | Hydrogen boiler
I I I Biogas boiler
! ] M Gas boiler
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Exhibit 49

Agriculture pathway in brief Yoo

The agriculture sector can decarbonize by electrifying farm machinery, turning manure into biogas, and breeding -
animals that produce fewer GHG emissions.

100

Carbon neutral energy in
equipment
% of total

2017 f 2050
I Tt Ht® L T
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Anaerobic digestion
systems
%0 of captured manure 60
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GHG-focused genetic
selection and breeding
programs

% of total herd

2017

Variable rate fertilization

%0 of total hectares 1
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Exhibit 50

Animal digestion processes and manure are responsible for most agricultural GHG
emissions across the EU-27.

MtCO,e, EU-27

Emissions source Description 2017 Emissions
Part of the digestion process of ruminant animals, which
Animal Enteric fermentation releases methane gas as a by-product. OF this, 50% comes _ 170
from non-dairy cattle, and 37% come from dairy cows
Capture, storage, treatment, and utilization of animal .
Manure management manure - 70
Manure left on pasture Animal waste left on managed soils from grazing lvestock . o5
Direct emissions from denitrification, leaching, and
-I:rop S}rnthetic fertilizers volatilization of nitrogen applied to a soil to supply one or - 65

mare plant nutrients essential to the growth of plants

Manure applied to soils Animal waste distributed on fields to enrich soils . 35

Cultivation of nrganic: soils Mitrous oxide and carbon dioxide gases from the drainage I 20

of histogols for cultivation purposes

Crop residues Returning to managed soils the residual part of the crops I 20
Carbon dioxide, methane and nitrous oxide gases
Energy Energy use in agriculture associated with fuel burning and generation of electricity - 50

used in agriculture

. : ; ; Methane gas from the anaerobic decomposition of organic
Rice Rice cultivation 9 P & | B

matter in paddy fields

Total emissions 470

Source: McKinsey, FAD 2018, PNAS: Schlesinger et al 201T: Natural Climate Salutions, Eurostat 2020
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