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_ Surface temperature change
Atmospheric C0; (relative to 1986-2005)
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Net zero emissions target y Other countries with
announcements similar net zero

_ announcements

agreed in law, as part of

an initiative, or under 29 %

discussion

Countries with —
no net zero target NET ZERO
27 % TARGETS — European Union (EU27)
Global emissions 7%

covered
73 %

United States
12 % 25 %

Action
Tracker

China &CIimaLe
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Environment, Social, and Governance Reporting

&
L i

ENVIRONMENTAL SOCIAL
Climate change strategy, Equal opportunities, Business ethics,

Biodiversity, Freedom of association, Compliance,

Water efficiency, Health and safety, Board independence,

Energy efficiency, Human rights, Executive compensation,

Carbon intensity, Customer & Shareholder democracy
Enviromental products resposibility,

management system Child labour
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Environmental : Social : Governance
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nvironmenta
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1 ! Biodiversity efforts . Impact on local . Shareholder rights
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gement . development . Political engagement
I\/l @) d e | Recycling processes : '

Emergency preparedness
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II Decarbonization
Sectors: UNEP

Agriculture
and Food;

Forests and
Land Use;
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Decarbonization
in Shipping
iIndustry -

* The shipping industry is probably the
most challenging sectors to
decarbonize—faces growing calls by
shareholders, regulators, customers,
and other stakeholders.

« CEOs must look at businesses from
sustainability and zero emission
points of view.

* Financial institute must ask for
sustainability reports for any new
project in all sectors.

Prof. G.D. Yadav, ICT Mumbai



* Shipping produces just
2.2% of the world’'s GHG
emissions, and contributes
less than 15% of global
transport’s GHG emissions.

« Agriculture emits a share
of over 20% according to
FAOSTAT, energy almost 40
%.

« Marine pollution in the form
of oil spills has been
drastically reduced in the
past 15 years despite the
massive growth in
seaborne trade.

§ | % %
/ % ,

Source: Our world in data
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6 ways to reduce

Shipping emissions
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Use of Alternative Fuels

 Avoiding empty shipping
repositioning can reduce shipping
emissions.

The three pillars of the bridging philosophy enabling use of altemative fuels

* Shipping produces 940 million
tonnes of CO2 annually, which is [ __a
2.5% of global GHG. e

’ IMO haS drafted a framework to .";: Fuel-flexible Fuel-flexible Fuel-flexible

reduce GHG emissions called | energy | storage tanks | shore-side fuel
Initial IMO GHG Strategy. sttt \Ggtzessing) sl ot

* EEDI promotes the use of S S

energy-efficient engines and i . NV, LB, LVG, LPG, MGOLNH, ate
equipment. 61 e N el Vit ol LIRS, et bicami LI Bl

* How to avoid empty shipping
' repositioning with Change.
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GHG from Projected annual CO2 emissions from the (£
shipping sector

000 —

Shipping Industry

B AT-H4 £ 200
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* International shipping
accounts for about 2.5% of all
global greenhouse gas
emissions, according to the
U.N. international maritime
organisation.
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GHG in Shipping Industry

More than 90,000 ships account for the burning of
nearly 2 billion barrels of the heaviest fuel oil.

The most-significant reductions come with a fuel switch
to low sulfur content.

According tolnternational Maritime Organization’s 2020
regulation, only 0.5% sulfur can be used in commercial
ship fuel globally. This sulfur cap will reduce the
emission of sulfur dioxide (SO2).

Liquified-natural gas (LNG) as one of the green fuels.
Unfortunately, it's not as green as one hoped for.

Hydrogen driven ships and biofuels




How can shipping decarbonise? e
S

ame of the eeded Emissions seductions can be ey
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Tl:n Imternational Maritime Organization (MO} has
committed o redicing greenhouse gas (GHE) emissions from
imlernational £hipping by at least 50% by 2050 (compared Lo
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EMISSions
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U 5ing a mix of eleciro-fuels and electricity, both made from
rentwabie onergy, plus some imited bio-fuels, seppmg can
achieve the IMO GHG target and reduce its emissions further.

Zero-carbon fuels for shipping o
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Svnthesis and applications of green ammonia

NH, gas

|

turbine

Renewable energy source

, N Water . | R
electrolysis

Water or NH,

»| Thermochem [——> Green

v .
*Amm(.)ma Applications
Cracking
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Production

GEresn H*

Gray Hy FEM Electroysis
SMR Adkali Electrolysis
ATR Bio-gasification
CLR Fermentation

Pyrolysis
\ J
Y | ’ J
Fossil Based Renewable
Energy Sources Energy Sources
- Natural Gas - Solar
- Qil - Wind
- Coal - Biomass
- Water

Phiysical Storage
Compressed gas

Storage
Bdsorption
Chemical Storage Carbon based
Metal Hydrides materials
Chemical Hydrides MOFs
Cryo compressed gas Zaolites
Parous Palymers

Transportation

Pipefine
MG

Current Opinion in Chemical Engineering
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] ]
Green Power S f E
generation peCI lc nergy
o Kilo-joules/gram (kj/g)
Transportation (2,3,4
wheelers, IC engines)
140
Synthetic fuels from
: co, 120
Upgrading of bio-oil -
_ B0
Hydrogenation of
biomass 60
Green ammonia & 40
. fertilizers
| 20
——Green metal (steel, Ni )
! o Il
| Chemical & allied :Pb & ni-”* 2 & R é@ @Q
industry @ I - 4 o
& @n’:' &#& &
Waste plastic chemical
recycling Source: DOE, Green Econometrics research
Heat & distributed
power
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The Hydrogen-fuelled container feeder vessel

The new container feeder vessel targets traditional trades.

* full open-top 1000 TEU intake with 150 reefer slots, 700 TEU @14t
= service speed of 15 knots

The new container feeder vessel runs on liquid Hydrogen.

« two power generation rooms, forward and aft

« 5 MW fuel cell systems, with 3 MWh battery systems to provide peak power

* multiple type C tanks with 920 m? to hold liquid Hydrogen for a ten-day roundtrip

@Prof. G.D. Yadav, ICT Mumbai



7 What's the most efficient way to power
European shipping over short and long voyages?

60%%

:

:

:

Additional power demand compared to 2015 EU electricity production
[ Lad

Hydrogen Ammaonia Batteries Technology mix Synthetic Synthetic
only only only* of batteries, methane only diesel only
hydrogen and
ammaonia

*Batteries are only viable for ships on shorter distances
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Scope 3
emiISSIoNnsS

Scope 3 emissions, also known as value
chain emissions, are indirect GHG emissions
both upstream and downstream of an
organisation’s main operations.

This usually means all of the emissions a
company is responsible for outside of its own
operations—from the goods it purchases to
the disposal of the products it sells.

It is often the case that scope 3 emissions
are by far the largest proportion of an
organisations’ carbon footprint. However,
they are also the area over which businesses
have the least control and have the most
difficulty quantifying.




The environmental case for measuring scope 3

With time running out to make the
drastic global emissions cuts required
under the Paris Agreement, scope 3
offers an opportunity to drive rapid
environmental engagement through
supply chains, global and local
businesses, local and national
governments and consumers.

/

Whilst reducing the emissions
associated with the organisation’s
operational or equity boundary
ensures that its own sustainability

businesses and stakeholders
throughout the value chain.

performance improves, tackling scope
3 requires engaging with many other

)
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Net Zero

Net zero equation —Itis not a
single equation but a sum of
many equations like labour
skills, demand supply of goods
and energy, economic
development inclusive of
growth.

Many countries are in the race
to be Net Zero by year 2050.

@Prof. G.D. Yadav, ICT Mumbai

Is there a standard way to
measure CO2 and GHG
emissions? And which

Governing body will verify

these norms?
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Addressing climate change
A decade of action to cut GHG emissions from shipping

2020 2021 2022 2023 2024 2025
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ISO 14064

* ISO 14064 is an international standard
for quantifying and reporting
greenhouse gas emissions.

* Part 1 guides development of a GHG
inventory that can be compared to
other inventories of other
organizations regardless of sector or
national origin.

* Part 3 establishes a process for
verifying GHG inventory reports.

@Prof. G.D. Yadav, ICT Mumbai



150 14064-1 15014064-2 IS0 14067
Design and Quantify, monitor and Develop CFP per
develop GHG report emission functional unit or
inventories for reduction and removal partial CFP per
organizations enhancement declared unit
and re?n[?tw documen tation CFP study report
and reports
GHG statement GHG statement GHG statement

Engagement type consistent with the needs of the intended user

£

Specification with guidance for the verification and validation of

t

150 14064-3

greenhouse gas statements

t

150 14065 Requirements for
validation and verification bod les

ISO 14066 Competence
requirements for GHG valldation
teams and verification teams

@Prof. G.D. Yadav, ICT Mumbai
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How do countries calculate
theilr emissions?

Countries report their emissions

up’ approach, where national
emissions are estimated by

with the emissions typically
produced by those activities.

through what is known as a ‘bottom

combining data on types of activity

/

So, if one know how much carbon
dioxide steelmaking produces, and
how much steel is produced in that
country, the total quantity of

be estimated.
e.g. 2.38 tons CO2/ton steel

emissions from the steel sector can

)
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Conclusion

* Itis possible to decarbonize any industry if
the targets are set and technologies
developed accordingly.

* GH2 and GNH3 can help the shipping
industry.

dProt. G.D. Yaday, Viumbai
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