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Emissions Gap Report 2024

No more hot air ... please!

Brief Update on the Climate Science

UN® ‘We are on the brink of an irreversible climate disaster. This is a global

S emergency beyond any doubt. Much of the fabric of life on Earth is
imperilled. We are stepping into a critical and unpredictable new phase of

the climate crisis.’ 2024 State of the Climate Report (Oct 2024)

With a massive gap between rhetoric and reality,
countries draft new climate commitments

https://www.unep.org/resources/emissions-gap-report-2024
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Remaining budget for a 50% chance of staying
within 1.5°C global temperature rise:
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At current rate of emissions will be exhausted
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https://essd.copernicus.org/preprints/essd-2024-519/



https://academic.oup.com/bioscience/advance-article/doi/10.1093/biosci/biae087/7808595
https://www.unep.org/resources/emissions-gap-report-2024
https://essd.copernicus.org/preprints/essd-2024-519/

@ NET ZERO

TRACKER

Pursuit of Net Zero

Proportion of Global GDP covered by Net Zero pledges: 2019 16% — 2024 93%

Net Zero: reduce emissions as much as possible by mitigation measures with any surplus balanced by the removal

of CO, from the atmosphere by carbon sequestration processes

A

European Scientific
Advisory Board on
Climate Change g

concentration of CO,
in the atmosphere

422 parts per million

0.04% of the air

EU Residual Gross Emissions in 2050: between 390 and 1165 million tonnes of CO,, will need
to be removed annually from the atmosphere. (Germany emitted 674 Mt of CO,_ in 2023)
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carbon sequestration typical concentrations of CO, in
carbon tc_homde_rernoval exhaust / chimney gases
negative emissions .
J carbon capture and storage  8as boilers: 4%
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— Carbon capture is a fairytale

solution to the climate crisis
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nature reviews earth & environment
Controversies of carbon dioxide removal “ inancal Araly decarbonisation pipe dream

Billions of dollars for CCUS are gifts to the oil and gas industry — to keep
the profits rolling in while distracting from real solutions

Carbon capture: a BON F
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https://climeworks.com/blog/carbon-removal-solutions
https://climate-advisory-board.europa.eu/reports-and-publications/scientific-advice-for-the-determination-of-an-eu-wide-2040
https://ieefa.org/articles/carbon-capture-decarbonisation-pipe-dream
https://ricochet.media/climate/carbon-capture-is-a-fairytale-solution-to-the-climate-crisis/
https://www.nature.com/articles/s43017-023-00493-y
https://zerotracker.net/

Role of Climate in Supply Chain Risk and Resilience

Causes of supply chain disruptions in the past year Long term (10years)  Global risks ranked by severity
SHl Misinformation and disinformation

extreme precipitation: days per annum
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https://www.thebci.org/news/supply-chain-disruptions-drive-increased-tier-mapping-and-insurance-uptake.html
https://www.weforum.org/publications/global-risks-report-2024/
https://www.eea.europa.eu/publications/responding-to-climate-change-impacts/

Materials for the Transition to Renewable Energy: resilience of supply chains to geopolitical risk?

extraction global market shares processing
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additions to manufacturing capacity for low carbon technologies
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https://iea.blob.core.windows.net/assets/48d2ba37-f198-4e85-a978-faaea70ea4aa/EnergyTechnologyPerspectives2024.pdf
https://www.canarymedia.com/articles/clean-energy/chart-china-dominates-production-of-minerals-needed-for-clean-energy
https://www.iea.org/reports/the-role-of-critical-minerals-in-clean-energy-transitions

EU Initiatives to Diversify and Internalize the Sourcing of Green Materials and Technologies

- )
i cororean A Green Deal Industrial Plan for the Net-Zero Age

COMMISSION

Critical Raw Materials Club to deliver on a secure, sustainable and affordable global supply of raw
\_Mmaterials essential to our green and digital transition with a competitive and diversified industrial base. )

diversity and extent of European wind turbine manufacture
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https://commission.europa.eu/document/41514677-9598-4d89-a572-abe21cb037f4_en

Multiple Roles of Logistics in the Climate Crisis

Decarboniser

/[ CLIMATE CRISIS|
Victim

Adaptor

GHG emissions

Cause

Last resort

\\

Facilitator

Cloud Seeding

Radiation Management (RM)

.. &
>7‘_
— Reflective Aerosols

11111

|
111
111

Logistics and climate: an assessment of logistics’ multiple roles in
the climate crisis

Alan C. McKinnon

CarbonBrief Guest post: The forgotten role of

CCCCCCCCCCCC logistics in achieving net-zero



https://www.tandfonline.com/doi/full/10.1080/13675567.2024.2367534
https://www.carbonbrief.org/guest-post-the-forgotten-role-of-logistics-in-achieving-net-zero/

Logistics as a CAUSE Logistics’ Global Carbon Score-card Logistics annual emissions:
4.2 Gtonnes of energy-related CO,

administration / IT ?

If it were a country.....
Million tonnes CO, (2020)

1 China 11680
2 United States 4535
Coal power 3 Logistics 4200
4  India 2411
5 Russia 1674
6 Japan 1061
7 Iran 690
Logistics 8 Germany 636
Industry 11-12% 9 South Africa 621
10 Saudia Arabia 589
/ Significant under-estimation \
Gas power
. Exclude emissions from energy supply chains
Energy-related CO, emissions _
Oil power and emissions of other GHGs (methane,

nitrous oxide, refrigerant gases) and black

\ carbon particles /

Transport

freight transport 9.6%

No comparable statistics for logistics’ share

of EU GHG emissions

https://www.iea.org/data-and-statistics/charts/global-energy-related-co2-emissions-by-sector



https://www.iea.org/data-and-statistics/charts/global-energy-related-co2-emissions-by-sector

Logistics as a DECARBONISER

very difficult activity to decarbonise

* heavy dependence on fossil fuel
* high forecast growth of freight movement

* long life of freight assets (typical replacement rate in years)

van truck locomotive ship plane
5-7 10-15 25-30 30 30

trends in CO, emissions from EU freight transport: 2 scenarios

200

current ambition

million 150

tonnes of
COZ per 100
annum
high ambition
50
0

2015 2030 2050

International Transport Forum 2021

5 Freight Transport Decarbonisation Levers

1. Reduce the total amount of freight movement

2. Shift freight to lower carbon transport modes

3. Optimize utilization of freight transport capacity

4. Improve energy efficiency of freight movement

5. Transition freight transport to low carbon energy


https://www.itf-oecd.org/sites/default/files/docs/decarbonising-transport-europe-way-forward.pdf
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1. Reduce the total amount of freight movement / constrain the rate of freight traffic growth
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2. Shift freight to lower carbon transport modes

wide variation in the carbon intensity of transport modes
average carbon intensity of freight transport modes: gCO, / tonne-km

AIRFREIGHT SHORT-HAUL 2198
AIRFREIGHT LONG-HAUL
VAN

RIGID TRUCK

ARTICULATED TRUCK
rail has roughly 3 times carbon

advantage over articulated truck

ROLL-ON ROLL-OFF FERRY 51

FREIGHT TRAIN 25

CONTAINERSHIP | 16

BULKCARRIER VESSEL | 4

0 500 1000 1500 2000 2500

* history of over-ambitious freight modal shift targets not achieved
* long term ‘logistical lock-in’ to trucking is very difficult to reverse

* decarbonisation of EU economy depriving rail of fossil fuel traffic

Eurostat (2024) https://bit.ly/4aYxZRk

90%

80%

road _
70% highest ever road
share of EU freight
60% % of freight tonne-kms tonne-kms in 2022
50%
40%
30%
20% rail
10% inland waterway

0%
2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022

https://bit.ly/490wnp2

OF AUDITORS https://bit.ly/4b3yJ7Y

& g % EUROPEAN
. Europ August 2023

Y

‘...unrealistic EU targets for 2030 and 2050 for the increased use of rail
and inland waterways for the transport of freight. These targets were not
based on robust simulations of how much modal shift could be achieved.”


https://bit.ly/4b3yJ7Y

2. Shift freight to lower carbon transport modes

Relative Use of Different Freight Transport Modes across the EU (% of total tonne-kms)

EU (')

Portugal (*)(®)
Cyprus (3)(*
}(;g eeée {’))
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Belgium (%)
Germany
Lithuania (3)
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Poland (?)
Czechia (3)(%)
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Hungary (°)
Austria (°)
Slovakia (®)

I road I ——————iveoland
I O — Czechia

= Maritime

= Road

Eurostat (2024) https://bit.ly/4aYxZRk

= Rail

Inland waterway

= Air

I [Hungary

I [Slovakia

A\ 4

heavy dependence on road carriers
rail is the main alternative mode
minimal use of waterborne transport



https://bit.ly/4aYxZRk

3. Optimise the utilisation of freight transport capacity

large potential emission savings both economic and environmental benefit short-medium term implementation

Chronic lack of data on the utilisation of freight transport capacity https://bit.ly/4fw9QDQ

empty running of trucks under-loading

25

20

15

10

ways of raising vehicle load factors

Logistical collaboration
— sharing assets

% of truck-km run empty

Digitalisation of freight
markets and operations

High-capacity transport
if infrastructure is adequate

Czechia Poland Slovakia Hungary Germany
Average

Relaxation of JIT pressures?
2010 24% 2022 22%



https://bit.ly/4fw9QDQ
https://www.carriernet.co.uk/post/digitise-now-to-drive-empty-lorries-off-the-roads
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4. Improve the energy efficiency of freight transport

energy Consumption per Vehic'e_km EU fuel / C02 eﬂ:iCiency Standards fOF new tI‘UCkS

2019

60 emission standards

50

energy consumption per vehicle-km
40 2023

0 emission standards
_ total
domestic air road freight
Odyssee-Mure 2024 I .

https://bit.ly/3UpW5xV 0
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https://bit.ly/446 KxDW

At average EU truck replacement rate of 5-7% per annum 15-18 years to replace entire truck fleet

average age of trucks much higher in some Eastern Europe countries, e.g. Slovakia, Czechia and Romania

short-to-medium term measures to improve the energy efficiency of existing fleets




5. Transition freight transport to low carbon energy

short haul road long haul road rail shipping airfreight
battery battery catenary e-methanol =~~~ : biofuel
‘pedal-power’ e-highway battery green ammonia | r-- e-kerosene
biogas hydrogen (?) biofuel : | hydrogen (?)
HVO battery / shore power | i battery
hydrogen (?) wind i ;
v

heavily dependent on direct or indirect electrification of the freight transport system

and decarbonisation of the electricity supply need captured CO, as a feedstock

” coordinating the development of transport and energy infrastructures with the manufacture of
slow transition . f
new low carbon vehicles and operators’ fleet replacement cycles.




European truck sales (Q2 2024) by energy type

96.2% 2.6% 1.2%

Diesel Natural gas

Battery electric

L

~ooo™™ 1-00mQ

ICCT (2024) https:/bit.ly/3AP7th1

relative importance of the main
barriers to implementing low/zero
CO, emission fuels and vehicles

% of consolidated responses

The 2024 >

Green
Freight

Report
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5. Transition freight transport to low carbon energy

500.000
oo o . 00,000 required growth of low emission o
Diesel r\atu"[:! gas Battery electric trUCk Sales to meet 2030 EU ta rget '_.‘_.--"'"’;
l 300000 P
! 200000 =
100000 e
ﬂ I _:"- T T T T T T 1
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https://think.ing.com/articles/european-truck-market-slows-while-electric-journey-accelerates/

Associated costs are too high

Limited refuelling and recharging infrastructure
Availability of suitable vehicles

Availability of low carbon fuels

Operational constraints

Doubts about environmental benefits

Lack of external demand / requirements

Not yet considering their introduction

o
(6}

10 15 20 25 30

grid connections to
charging stations



https://think.ing.com/articles/european-truck-market-slows-while-electric-journey-accelerates/
https://www.transporeon.com/en/reports/green-freight-report-2024
https://think.ing.com/articles/european-truck-market-slows-while-electric-journey-accelerates/
https://bit.ly/3AP7th1

Logistics as a VICTIM

Few Activities are as Exposed to Climate Risk as Logistics

geographically extensive

closely inter-connected

time-sensitive

Key weather variables / Logistics assets \ Geophysical impacts

vehicles Flood:

Temperature , 0oding
road infrastructure
o Landslides

Precipitation — | refuelling / recharging | < ,

stations Subsidence

Wind . Pavement heat damage
warehousing
_ Wildfires
k terminals j
Ice / snow-related

energy and communication
infrastructure

\ 4

4&




climate protection for 36 European

Logistics as an ADAPTOR : : i
8 EU guidance on climate proofing infrastructure ports to 2 metre sea level rise

3068 pag es Phase 1 (screening)

SENSITIVITY ANALYSIS EXPOSURE ANALYSIS
. Indicative sensitivity table: Climate variables and hazards Indicative exposure table: Climate variables and hazards
I D c c fexample Flood Heat fexample) Flood Heal . Drought
On-site assets, Le Current climate Medium Low B Low
INTERGOVERNMENTAL PANEL on Climate chanee £ Inputs (water, ) Medium Euture dimate Medium Low
2 Outputs (products, ... L . Highes! score, ourrent+ ulure Medim ___ Low

Transport links
Highest scors 4 themes
The output of the sensitivity analysis may be summarised in a table with the

The output of the exposure analysis may be summarised in a table with the

cl i mate cha nge 202 2 «exposure ranking of the relevant climate variables and hazards for the selected * . -

Impacts, Adaptation and Vulnerability

Summary for Policymakers

sensitivity ranking of the relevant climate variables and hazards for a given || '0¢2lion. imespective of the project type, and divided in current and future
project type, imespective of the location, including criical parameters, and climate. For both the sensifivity and exposure analysis, the scoring system .
divided in e.g. the four themes. should be carefully defined and explained, and the given scores should be

Jjusfified ‘
VULNERABILITY ANALYSIS
Indicative vulnerability table: Exposure (current + future climate) Legend

High Medium Low Vulnerability level

L Hgh
- &
Drought e ' ‘. .

Sensitivity (highest High
across the four themes)  Medium
Low

The vulnerability analysis may be summarised in a table for the given specific project type at the selected location. It combines the sensitivity and the exposure
analysis. The most relevant climate variables and hazards are those with a high or medium vulnerability level, which are then taken forward o the steps below. The . .
wulnerability levels should be carefully defined and explained, and the given scores justified .
Phase 2 (subject to the outcome of phase 1) ‘ F ] - i
LIKELIHOOD ANALYSIS IMPACT ANALYSIS

Indicative scale for assessing the likelihood of a climate hazard (example). Indicative scale for Impacts: 1 O O
Qualitative Quantitative (* assessing the potential = 2
Rare Highly unlikely to occur 5% impact of a climate hazard 8 ’ S
Unlikely Unlikely o oceur 20% (example) s g s | B . .
Moderate As likely to occur as not 50% N % | £ |8 |&
Ukely Ll o cer a0% sk aress g12212.8 material requiren ients
Almost certain Very likely to occur 95% Asset damage

The outpul of the kelihood analysis may be summarised n a qualiative or || -oatety and health
quantitaiive estimation of the likelihood for each of the essential climate || -Environment, cultural heritage -
variables and hazards. (*) Defining the scales requires careful analysis for || ~S0cial

various reasons including e.g. that the likelihood and impacts of the essential f| _Financial

climate hazards may change significantly during the lifespan of the infrastructure | Reputation :

project among other due to climate change. Various scales are referred to in the | _Any other relevant risk area(s)
literature. Overall for the above listed risk areas
The impact analysis provides an expert assessment of the potential impact for
«ach of the essential climate variables and hazards_

83m cubic metres

RISK ASSESSMENT

3 brief references to vulnerability and B et e T
adaptation of logistics systems

million m3

Unlikely | Drought Medium
Moderate Heat

Likelihood

Likel Exireme

Almost certain
The output of the risk analysis may be summarised in a table combining likelihood and impact of the essential climate variables and hazards. Detailed explanations
are required o qualify and substaniiate the assessment conclusions. The risk levels should be explained and justified

IDENTIFYING ADAPTATION OPTIONS ~ APPRAISING ADAPTATION OPTIONS

Little research on the climate adaptation of P e mosuoss | Wobb e iy

regard to the specific cimumsﬂ@nces and availability
expert workshops, meefings, evaluations, ) of data. In some cases a quick expert judgement
Adaptation may involve a mix of responses, e.g.:

road freight operations and logistical e et vl e

detailed cost-benefit analysis. It may be relevant to
consider the robusiness of various adaptation
o nature-based solufions,
« engineering solutions, technical design,

systems as a whole to climate change

Material

ADAPTATION PLANNING

Integrate relevant climate resilience measures into 5
the technical project design and management
options. Develop implementation plan, finance plan,
plan for monitoring and response, plan for regular
review of the assumptions and the climate
vulnerability and risk assessment, and so on. The

ity and risk and adaptation
planning is aiming to reduce the remaining climate
risks to an acceptable level

o

. Concrete

. Quarry Run Stone

No EU estimates of the quantity of
Logistics and supply chains are ‘adaptation blind  materials required and the amount
spots’ in the private sector. Goldstein et al 2019 of freight movement needed to

Large Riprap

. Small Riprap
. Structural Steel

source, process and distribute them.
Becker and Chase (2016)



https://www.ipcc.ch/report/ar6/wg2/
https://ec.europa.eu/newsroom/cipr/items/722278/en
https://core.ac.uk/download/pdf/56700517.pdf

Logistics as a FACILITATOR Critical to the Decarbonisation of other Activities: e.g. energy generation

Transitioning from Fossil to Renewable Energy creation of new renewable energy infrastructure

steel concrete
renewal energy infrastructure more material-intensive in tonnes per megawatt wind 460 870
coal 100 270
2030 forecast: 60m tonnes of ‘structural materials’ needed for wind turbines in EU nuclear 40 195
natural gas 5 25

. . . . . . Source: Petersen (2006)
generation of renewable energy is more geographically dispersed than generation of ‘fossil’ energy

Germany 2022: 1055 wind turbines to produce as much electrical power as the country’s largest coal-fired power station
complex global supply chains for renewable energy materials and equipment (/ithium, cobalt, batteries, solar panels etc.)

much renewable power generation equipment ‘out-of-guage’ requiring specialist transport and handling



https://op.europa.eu/en/publication-detail/-/publication/19aae047-7f88-11ea-aea8-01aa75ed71a1/language-en

Logistics as a REMOVER Main Methods of Carbon Dioxide Removal
/ Nature-based methods \ Mechanical-chemical methods

Ocean fertilisation ‘engineered CO, removal

Afforestation
Enhanced rock weathering / Mineralisation

/ Hybrid nature-based and engineered sequestration
Direct air carbon capture and storage

=u (DACCS)
. ==

W
WY

" 1 i ~
Biomass Feedstock Distribution
production logistics logistics

X\

" W
W

Biochar (charcoal-like substance
Carhon, scatined on he lan) | Elo-energy catbon capture anc
k ’ storage BECCS /

Logistical requirements vary widely, many as yet unquantified, but likely to be very freight transport-intensive

Movement of captured CO, likely to be mainly by pipeline and sea. Road will handle many of the other flows in CDR supply chains




Geography of European Carbon Capture Transport and Storage

Subsector

planned and operating CCS projects

. Biofuels
- Cement
Heat and Power O . .
high concentration of
Hydrogen . .
B ocustial b B CO, storage capacity in
W o 02, and around North Sea
. Waste-to-Energy Amh
. Other Subsector O " aHaocKnolm
> Estonia
,,—\\' ‘. 9
b ®° a
‘ ‘ ® Lithuania
"5 yptnifedt @
Ireland 7 A‘gdq\v 4 ‘ \v" \\‘ - Belarus
&, '\/;-.‘: ' ‘
tonnes E ‘ k Q‘:;"} v Germany
. etgium
storage capacity : o~ B SR s
® 200k B
? F pe Austria -
Switzerland Hungary oldova

. 2m Croaths Romania
.

Bosnia and

TN . Herzegovina
Italy P Bulgaria

‘To ensure Europe’s emitting industries have equal access to the
decarbonising potential of this infrastructure, it is vital to promote
and facilitate the development of other suitable storage geology
throughout the region, including onshore storage in Central and

Eastern Europe, and offshore storage in the Mediterranean.’
Clean Air Task Force, 2022

Climate Target Plan 2040 scenario: CO,

® source nodes (114)
O sink nodes (95)
O terminals (19)

243mt / ann storage capacity

transport network

Transport network for captured CO
https://bit.ly/4eEXpos

6700-7300km by 2030
2 15000-19000km by 2050


https://bit.ly/4eEXpos
https://www.catf.us/resource/policy-framework-for-carbon-capture-and-storage-in-europe/

Logistical Impact of Carbon Capture and Storage

Utilisation
Sources j«,: 1’ Captu e ( Transport \ Input or feedstock for products
4 l|‘ 7 ] 3, ) N - P ‘i ®
@ ‘% @ S ‘ QS R/ EU Carbon Capture
Pr_ocgss Fossil fuel > @ ;'?(\% . \: > :g i o v ‘. p
S > Industrial Energy - A Fuels  Construction Plastics Other and Storage ta rgEtS
\/ facility prodg;tuon . . .
facility Pipeines  Ships | A (million tonnes):
Biogenic
> | - £ ([ Permanent storage 2030 50
N g alc l. . Underground geological formations
Q\ x Trucks Trains e . 4 2050 450
Direct air o) e
capture
Freight transport requirements of carbon dioxide removal
infrastructure Inputs
' iliti 10m ‘mechanical trees’
construction of CO, removal and storage facilities solvents / sorbents for the CO, removal process

: - . er year
electrical grid infrastructure for CDR facilities bery

pipeline networks for captured CO,

Prof Klaus Lackner

equipment

supply chains for production of CO, removal devices
and vessels and vehicles to transport captured CO,

biomass for BECCS
biochar, olivine, ocean fertilisation chemicals

outputs

captured CO, for storage or use
by-products of the sequestration process


https://www.cleanenergywire.org/factsheets/quest-climate-neutrality-puts-ccs-back-table-germany
https://news.asu.edu/20220415-solutions-first-mechanicaltree-installed-asu-carbon-collect-tempe

Net Zero Logistics: a Process Map and Four Recommendations

captured CO, as reduction in carbon intensity logistics transition to
feedstock for e-fuels of logistical activity renewable energy

A

v

A

total logistics emissions

CO, Gtonnes

creation of renewable energy
infrastructure

A

A

climate-driven growth in
logistical activity

T T

carbon dioxide adaptation to climate-related facilitation of decarbonisation
removal climate change humanitarian relief by other activities

A

Recommendations: assess the logistical requirements of the EU’s Net Zero industrial plans

examine regional differences in these requirements across the continent
logistics businesses should explore new commercial opportunities arising in the Net Zero age

award logistics sector carbon credits for its critical roles in the management of the climate crisis
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3 hour online video course

SUSTAINABLE LOGISTICS [PARTNER COURSE]

Decarbonizing Logistics

A comprehensive guide to the decarbonization of

logistics, from climate science through managerial

concepts and much more

KUHNE LOGISTICS UNIVERSITY

Discounts applicable for group bookings. SFC Members enjoy member-discount rates.
Sele

A course from the Kiihne Logistics University

lect Payment Option 2 below, for more information, or Contact Us

https://academy.smartfreightcentre.org/course/decarbonizing-logistics

ALAN MCKINNON

J"

DECARBONIZING
LOGISTICS

Distributing goods In & low carbon world

J

https://bit.ly/45iXACq

e SR S

https://bit.ly/3QbmZr9

@ WORLD BANKGROUP

The Decarbonization of
Logistics in Lower Income
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