(Mis)assessing the climate impacts of airport expansion:
The case of Leeds Bradford Airport
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The climate emergency: what’s at stake?



Escalating frequency and severity of

Climate impacts I: more of all things terrible

heat waves
drought
wildfires
flooding
storm surges
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Climate impacts Il: regions becoming uninhabitable
d RCP 8.5

0 50 100 150
Number of days per year above deadly threshold
[ Mora etal., 2017]



Climate impacts Il: regions becoming uninhabitable

15 million people affected i
17,000 km? of land submerged

[ Ahsan, 2015 ]
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Climate impacts Ill: food and water shortages

Range of yield change
| I 50 to 100%
M 25 10 50%
increase | [l 10 to 25%
in yield
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= India's sixth biggest city is almost
entirely out of water

By Jessie Yeung, Helen Regan and Swati Gupta, CNN

: I PCC AR5 WG I I , 2014 ] (® Updated 1841 GMT (0241 HKT) June 20, 2019
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Climate impacts IV: climate refugees

- By 2050 - . PSR e S
. 200 million environmental refugees e i i
= ili | WA o e
g 150.m|II|on climate refuge.e.s N i o e —
(estimates between 25 million and 1 billion) © 2009 Gary Braasch/WorldViewOfGiobalWarming org

[EJF, 2009: No place like home report]



Climate impacts V: public health

2080-2100
"Era of climate options”
(o)
bk Undernutrition
Vector-borne
diseases
Heat

5
Occupational
Food- and health
water-borne

infections

Mental health
and violence

Extreme
weather

Air quality i

[ IPCC AR5 WGII, 2014 ]

“Climate change is a
medical emergency.”

[Hugh Montgomery, Lancet Commission Co-Chair]



Climate impacts supercharge the potential
‘for crises and violent contflict

., -

Exacerbating the risk of
* food crises and famines, water crises
e conflict and war over food, water, land,
resources, national identity, migration

e
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CLIMATE CHANGE
A RISK ASSESSMENT

David King, Daniel Schrag, Zhou Dadi,

Qi Ye and Arunabha Ghosh P ] . . .
Project Manager:imon Sharpe Security risks at high degrees of climate change

il seem likely to be of a different order of magnitude.
[...] even threatening those that are currently
considered developed and stable.” [csAp, 2015]
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(Double) climate injustice: CO2 emissions per-capita vs climate impact vulnerability

Emissions level

- * Acute
Climate change vulnerabllity

Althor et al., 2016: Nature Scientific Reports. (S| Fig. 3b for 2030)



Connecting the dots: what’s at stake?

P &
b

What's the difference between 2C and 4C warming?

- “Human civilisation.”
Hans-Joachim Schellnhuber



What does this imply?

1. Tackling the climate emergency should be seen an
issue of overriding priority for every body of
governance and power
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2. A complete dis-continuation with business-as-usual!
Current ways of living and ways of doing business
cannot be seen as legitimate, and cannot be
expected to be sustained.

3. Very little room for “yes, but... ”!
Every “but” must be weighed up against human lives
and livelihoods on a massive scale, and a very real
threat to human civilization.




Required emissions reductions for a fair UK contribution to 1.5C

700

[Jackson, 2019]

600

To do our fair share in
limiting global heating to
1.5C, we need to reduce
UK emissions by 85—95%
by 2030.

[Jackson, 2019]
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How are we doing in Leeds?

.
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Climate emergency declared in Leeds as council makes

big commitment

Leeds City Councll has set out a commitment to make the city carbon neutral by 2030

By Nathan Hyde
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(Not) accounting for our imports

Leeds annual emissions targets - territorial vs footprint
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What about flight emissions?
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Who is flying?

Gl{}lll?dldn

1% of people cause half of global aviation emissions — study

Exclusive: Researchers say Covid-19 hiatus is moment to tackle elite
‘super emitters’

&’ theguardian.com
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Who is flying?

Britain Air Travel (2002-2012) .
P:tla(l)?dolr rave?.o I n t h e U K .
5:5 6.9

- * Over 70% of flights are
taken by just 15% of the

| I | | population (2013/2014)
—pepp g * 18% of flights abroad are
Income group (poor to rich) & taken by 1% of the
https://www.inequalityintransport.org.uk/exploring-transport-inequality/who-travels-air
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In England last year 1% of people took nearly one fifth of all flights
abroad

e More than 50% of the
oo population doesn’t fly at all
Top 10— N N (2013/2014)

TOP 20— N R

Share of flights if everyone took the same number 0 Actual share of flights

TOP 52 o o N s

Source: Department for Transport. Figures relate to residents of England only https://fullfact.org/economy/do-15-people-take-70-flights/
https://www.theguardian.com/environment/2019/sep/25/1-of-english-residents-take-one-fifth-of-overseas-flights-survey-shows



What are the prospects of sustainable aviation?
Part I: Technological improvement vs. growth.

% change in flight emissions = % increase in flight passengers - % efficiency improvement
If % increase in flight passengers > % efficiency improvement -2 flight emissions INCREASE.

* |n reality, efficiency improvements have been outpaced by increases in flight passengers!
* think: running down on an upward-running escalator (a fast one...).

e Danger: rebound! Efficiency improvements drive further increases in flight passengers

Spoiler:
* Leeds Bradford Airport expansion foresees roughly 80% passenger increase by 2030.

* To keep emissions even just constant (when what we need is less), we would need to see
80% efficiency improvement by 2030.



What are the prospects of sustainable aviation?

Part Il: Is zero-carbon aviation around the corner?

* Fuel efficiency improvements are slow and very limited
* development of alternatives (bio-fuelled or electric
aircraft) is slow:
* immature technology, not at all ready for

deployment at Scale Transportation Research Part D: Transport and -5

=

il Environment 2
* roll-out at scale is slow
* Not relevant for the time period in which bulk of Are technology myths stalling aviation climate
emissions reductions needs to happen (next 5 years) policy?
* other environmental and justice issues (food security, e e e R
biodiversity, critical materials)

* rates of technological improvements are outpaced by
faster rates of increased passengers

- technology can help to reduce emissions from aviation,

but is NOT sufficient to reduce emissions fast enough if

current passenger levels are maintained, let alone if

passenger levels further increase



Accounting for climate impacts of aviation: non-CO2 effects

Climate Forcings from Global Aviation Emissions and Cloudiness

N % % fsf

Warming from global
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Lee et al. (2020)
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Accounting for climate impacts of aviation: non-CO2 effects

* Aviation contributes to global heating not only due
to its CO2 emissions but also due to so-called non-
CO2 effects (contrails, nitrogen oxides etc.)

* Total climate impacts of aviation are 3x larger
than the climate impacts of aviation CO2
emissions alone!

e Often, only the CO2 component of the climate
impact of aviation is considered, i.e. often only 1/3
of the total climate impact of aviation is
considered: 2/3 are ignored!

* The non-CO2 effect can be accounted for by

7= TRANSPORT & W@uanseny ) Etanseny Data: Lee et al. (2020) mUltIplYIﬂg CO2 emissions (F\) by a factor 3
| ENVIRONMENT @ usmportenviroomentors Graphic: Lee and Fahey (2009) F ~ 3 % F\

F : total climate impacts of flights (CO2 + non-CO2)

AN

F : flight CO2 emissions



Emissions accounting for ‘normal’ airport operation

Accounting for ‘normal’ airport operation:

For any particular airport, by convention, only emissions from departing flights (not those
from arrival flights) are counted into the flight emissions for that airport

E=G+D E : climate impacts related to airport operation (no expansion)
G . emissions from airport ground operation (no expansion)
D : climate impacts from departure flights (no expansion)



Emissions accounting for airport expansion

The emissions accounting convention for ‘normal’ operation is inadequate for the case of
airport expansion: all additional flights (both departures and arrivals) should be considered
as related to the expansion. If it wasn’t for the expansion, these flights would not happen.

Eexpansion — Gexpansion +D+ A Dexpansion + A Aexpansion
A Dexpansion = A Aexpansion
Eexpansion — Gexpansion +D+2xA Dexpansion
Eexpansion : climate impacts related to airport operation (expansion scenario)
Gexpansion : emissions from airport ground operation (expansion scenario)
D . climate impacts from departure flights (no expansion)

A Dexpansion : climate impacts from additional departure flights due to expansion
A Aexpansion : climate impacts from additional arrival flights due to expansion

A Ecxpansion : additional climate impacts due to expansion

A Gexpansion : Change in emissions from airport ground operation

E=G+D
A Eexpansion = A Gexpansion +2 %A Dexpansion



How are we doing in Leeds?

Climate emergency declared in Leeds as council makes
big commitment

Leeds City Councll has set out a commitment to make the city carbon neutral by 2030

Nathan Hyde
1O YOEAO Qonor 2 [ news |
& . - ~ - o

.
LeedSL|V NEWS ~ BESTINLEEDS v LEEDS UNITED IN YOUR AREA WHAT IS LEEDS LIVE? MORE ~ o o ‘ Q

Climate emergency declaration slammed as Leeds City
Council backs airport expansion

The council wants to make Leeds carbon neutral by 2030, but |t also wants to see passenger numbers at Leeds Bradford Alrport double

- S By Nathan Hyde
SHARE n o , m n OCUM""]’\”‘-" 258, 11 APR2019  UPDATED 11:08, 11 AP

March 27t | 2019

April 11th | 2019



002 equivalent emissions [ Mt C02e ]

CO2 equivalent emissions of flights through Leeds Bradford Airport

4 - - = Target emissions for Leeds as a whole (excluding aviation and imports)
™~ —CO2 equivalent emissions of LBA flights alone: EXPANSION scenario
\
\ S— CO2 equivalent emissions of LBA flights alone: CONSTANT passenger numbers
3.9 7 \\ —_— 002 equivalent emissions of LBA flights alone: REDUCTION scenario
Here, we looked at total
3 climate impact of all flights
to/from LBA for different
5 E scenarios (which is what
matters for climate).
27 In later assessment, we
look more specifically at
1.5 what share of flights are
L related to the expansion
B jtself.
1 ol
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Year [ Vogel et al., 2019: The Conversation ]



002 equivalent emissions [ Mt C02e ]

002 equivalent emissions of flights through Leeds Bradford Airport
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LBA’s climate impact assessment of expansion plans

B E O Sign in A Home News Sport Weather iPlayer Sounds

NEWS

Home | Coronavirus | US Election | UK | World | Business | Politics | Tech | Science | Health | Family & Education

England | Local News | Regions | Leeds & West Yorkshire

Leeds Bradford Airport: Scientists
object to expansion plans

O 20 July

University of Leeds climate scientists have objected to plans to expand the terminal building



LBA’s climate impact assessment of expansion plans: 5 major flaws
Flaw #1: Omission of non-CO2 warming effects of flights

Data: Lee et al. (2020)
Graphic: Lee and Fahey (2009)

Even though explicitly requested by

Leeds City Council, LBA does not

account for non-CO2 warming effects.

— underestimates emissions per flight
by a factor of 3!



LBA's climate impact assessment of expansion plans: 5 major tlaws
Flaw #2: Omission of additional arrival flights

Accounting for airport expansion:
Eexpansion — Gexpansion +D+2xA Dexpansion

A Eexpansion= A Gexpansion + 2% A Dexpansion

Even though explicitly requested by Leeds City Council,
LBA does not account for additional arrival flights due to the expansion.

How LBA accounts for airport expansion:
Eexpansion — Gexpansion +D+A Dexpansion

A Eexpansion: A Gexpansion + A Dexpansion

- LBA generally omits half of all additional flights (passengers)!
This means underestimating the climate impacts of additional flights by a factor of 2!
This factor of 2 compounds with the factor of 3 from the omission of non-CO2 effects



CO2e emissions [ kT CO2e ]

LBA’s climate impact assessment of expansion plans: 5 major flaws
Flaws #1 & 2: Omission of non-CO2 effects & additional arrival flights

LBA CO2e emissions in 2030 : without Expansion LBA CO2e emissions in 2030 : with Expansion

2000
2000

Emissions would

be ~ 4x as high as

| LBA claims
(372%)!!

Emissions are ~ 3x as high
as LBA claims (286%)!!

1500
1500

1000

500
|
CO2e emissions [ kT CO2e ]
1000
|

500
|
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LBA estimate Full estimate LBA estimate Full estimate



LBA’s climate impact assessment of expansion plans: 5 major flaws
Flaws #1 & 2: Omission of non-CO2 effects & additional arrival flights

CO2e emissions [ kT CO2¢ ]

LBA CO2e emission in 2030 : Change due to Expansion

800

600

400

200

LBA estimate

Full estimate

The additional emissions
due to the expansion
would be ~ 6x as high as
LBA claims (596%)!!



LBA’s climate impact assessment of expansion plans: 5 major flaws
Flaw #3: Omission of international flights in key comparisons

Table 7-15: GHG Emissions Comparison to Leeds City Carbon Roadmap

Year

Leeds science-
based carbon
reduction vs

Leeds Projected
(MT CO2e) to be
consistent with
science-based

Without
Development
operational

With
Development
operational

200512
target _ -
MT CO.e MT CO,e
2024 70% 2.04 0.049 0.050
2030 85% 1.02 0.048 0.054

[ from LBA climate impact assessment, 2020 ]

* International flights constitute
more than 90% of LBA flight
emissions!

- underestimates LBA emissions
(in those comparisons) by
roughly a factor of 10!

- compounds with the
omissions of non-CO?2 effects
and additional arrival flights.



CO2e emissions [ kT CO2e ]

LBA CO2e emissions in 2030 : LBA excluded international flights

1500 2000

000

1

500

LBA’s climate impact assessment of expansion plans: 5 major flaws
Flaws #1 & 2 & 3: Omission of non-CO2 effects, international flights & arrival flights

Emissions would
be more than
30x as high as
LBA claims

(3383%)!!

LBA estimate

Full estimate

Maximum emissions
- & allowance for the
whole of Leeds in 2030

With the expansion,
LBA emissions in 2030
would be almost 2x as
high as the emissions
allowance for the
whole of Leeds.

The airport alone
would thus completely
blow Leeds’ climate
targets.



LBA’s climate impact assessment of expansion plans: 5 major flaws
Flaw #4: Cumulative emissions not assessed over a relevant period

Table 7-1: Issues raised by LCC and response

Issue raised by LCC

It is recommended that the Climate Chapter is
broken down into two distinct sub-chapters
covering 1) Greenhouse gas (GHG) emissions and 2)
Climate resilience.

Undertake a comprehensive, thorough and
conservative assessment of the total net increase in
GHG emissions which will occur as a direct and
indirect result of the Developmentiover its whole
life cycle e.g. 60 years.

[ from LBA climate impact assessment, 2020 ]

LBA was asked to assess the climate
impact over 60 years.

LBA only assessed them for 3 single
years (2024, 2030, 2050) over a 27-
year period.

LBA assessed cumulative emissions
only over a 7-year period (2024—
2030) — not over the requested 60-
year period, and not even over the
27-year period over which they
provide snapshots.



CO2e emissions [ Mt CO2e ]

LBA’s climate impact assessment of expansion plans: 5 major flaws
Flaw #4: Cumulative emissions not assessed over a relevant period

LBA cumulative CO2e emissions : with Expansion (different periods)

o
(co)

60

40

20

LBA 2024--2030

32x as high!

Full 2024--2030

17x as hi

Full 2024--2050

Full 2024--2084

* Note this is partly comparing apples and
oranges!

 The trouble is, LBA has only provided
apples when it was supposed to provide
oranges.



CO2e emissions [ Mt CO2e ]

LBA’s climate impact assessment of expansion plans: 5 major flaws
Flaw #4: Cumulative emissions not assessed over a relevant period

LBA cumulative CO2e emissions : effect of Expansion (different periods)

Lp)
™

30

25

20

15

10

LBA 2024--2030

420x as high!

211x as

Full 2024--2030

Full 2024--2050

Full 2024--2084

* Note this is partly comparing apples and
oranges!

 The trouble is, LBA has only provided
apples when it was supposed to provide
oranges.



CO2e emissions [ Mt CO2e ]

LBA’s climate impact assessment of expansion plans: 5 major flaws
Flaw #4: Cumulative emissions not assessed over a relevant period

50

40

30

20

10

LBA cumulative CO2e emissions : with Expansion (different periods)

LBA estimate 2024--2030

Full estimate 2018--2050

Maximum emissions allowance
for the whole of Leeds

for the period 2018—2050
(“carbon budget”)

* With the expansion, LBA emissions alone
will exceed the whole city’s carbon
budget.

* If LBA expansion goes ahead as planned,
it would be impossible for Leeds to meet
its climate targets — we would inevitably
fail to do our part in averting catastrophic
climate disruption.



CO2e emissions [ kT CO2e ]

1000 1500 2000

500

LBA’s climate impact assessment of expansion plans: 5 major flaws
Flaw #5: No assessment of compatibility with Leeds’ net-zero 2030 target

LBA CO2e emissions in 2030 : with Expansion

Maximum emissions
- & allowance for the
whole of Leeds in 2030

- — 4 Net-zero 2030

LBA estimate Full estimate



Verdict

LBA’s climate impact assessment: LBA’s planning application:
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How to approach an emergency?

1) We need to act right now:
the house is on fire.

2) Clear focus: saving people
and killing the flames are
absolute priorities.

3) All hands on deck: everyone
do whatever they can to

help
* notime to wait for help from
London

 notime to discuss why
Manchester isn’t helping




Questions?
Comments?
|deas?

eejv@leeds.ac.uk
YW @JefimVogel
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