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300

/

Obtaining actual carbon emission data corresponding to an asset and normalized

310 \

carbon emission data of the category of the asset

320 \ !

ENV is calculated according to a predefined method for the asset

330 \ d

Binding the calculated ENV to the asset

FIG. 3A

340

/

Calculating a carbon footprint attribute value of an asset to be traded, and binding the

350 \

asset with the carbon footprint attribute value

360 \ ]

CNTs are stored in an account of the exchange and custodized

370

A 4

Updating ENV .1 of the asset holder after CNT transaction

380 \ |

Storing CNT transaction record on a carbon neutrality blockchain

/

FIG. 3B
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401 \

400

/

obtaining a carbon emission reduction certificate and a carbon emission redemption
certificate from an issuing authority in a country in relation to a carbon offsetting
action which generated an amount of carbon emission reductions, wherein the amount
of carbon emission reductions is verified by a third party verification authority or the
issuing authority, and the redemption certificate prevents further trading of the carbon

emission reduction certificate in the country

A 4

402 \

placing the carbon emission redemption certificate in a custody to prevent further

trading or use of the carbon emission reduction certificate

403

A 4

generating and storing an information package at a report address, wherein the
information package comprises at least the amount of carbon emission reductions, the
carbon emission reduction certificate, the redemption certificate and information

regarding the carbon offsetting action

404

\ 4

cryptographically signing the information package and obtaining a hash for

authenticating the information package

\ 4

405 \

inputting at least an owner address, an identifier, the amount of carbon emission
reductions, the report address, and the hash of the information package to an emission
reduction smart contract in a blockchain, wherein once published on the blockchain,
the emission reduction smart contract defines a birth smart contract and the submitted

information is stored on the blockchain at a birth smart contract address

|

406

FIG. 4A
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400
405 /
|

using the birth smart contract and the amount of carbon emission reductions

406 \

contained therein to obtain a plurality of carbon neutrality tokens (CNTs) by
executing a CNT smart contract on the blockchain, wherein the amount of carbon
neutrality tokens issued is determined from the amount of carbon emission reductions

in the birth smart contract

407

A 4

/

storing the plurality of CNTs

408

A 4

/

offering one or more of the plurality of CNTs for trading

409 \ 3
publishing a plurality of emission reduction smart contracts on the blockchain where
each is published at a different time, and each emission reduction smart contract after
the birth smart contract includes an amount of additional carbon emission reductions
since the previous emission reduction smart contract was published, and a link to one
or more of the previous emission reduction smart contracts published on the
blockchain including the birth smart contract, wherein the birth smart contract and
plurality of emission reduction smart contracts form a time series of emission
reduction smart contracts which define a unique Non-Fungible Digital Twin (NFDT)
representation of the offsetting action, and
if the amount of additional carbon emission reductions in one of the plurality of
emission reduction smart contracts is positive, then
using the respective emission reduction smart contract to obtain an additional
plurality of carbon neutrality tokens (CNTs) by executing a CNT smart contract on
the blockchain, wherein the amount of carbon neutrality tokens issued is determined
from the amount of carbon emission reductions in the respective emission reduction
smart contract;

storing the additional plurality of CNTs; and

offering one or more of the additional plurality of CNTs for trading.

FIG. 4B
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411

412

413

414

415

416

417

410

/

calculating, based on a default standard or based on carbon emission related data

provided by an asset holder, a carbon footprint attribute value for an asset

\ 4

N

obtaining a verification certificate from a third party verification authority verifying

the carbon footprint attribute value for the asset

A 4

generating and storing an information package at a report address, wherein the
information package comprises at least the carbon footprint attribute value, the
verification certificate, and information regarding the carbon footprint of the asset and

financial and/or operating information of the asset

A 4

cryptographically signing the information package and obtaining a hash for

authenticating the information package

A 4

~

inputting at least an asset owner address, an identifier, the carbon footprint attribute
value, the report address, and the hash of the information package to an asset smart
contract on a blockchain, wherein once published on the blockchain, the asset smart
contract defines a birth smart contract and the submitted information is stored on the

blockchain at the birth smart contract address

A 4

listing the asset for trading

A 4

¢/

storing the carbon footprint attribute value associated with the asset in a ledger

!

417

FIG. 4C
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410

4i7 /

418 \

publishing a plurality of asset smart contracts on the blockchain where each is
published at a different time, and each asset smart contract after the birth smart
contract includes an amount of additional carbon emissions since the previous asset
smart contract was published, and a link to one or more of the previous asset smart
contracts published on the blockchain including the birth smart contract, wherein the
birth smart contract and plurality of asset smart contracts form a time series of
emission reduction smart contracts which define a unique Non-Fungible Digital Twin
(NFDT) representation of the asset, and after additional asset smart contract is

published the carbon footprint attribute value associated with the asset in the ledger is

updated based on the amount of additional carbon emissions

FIG. 4D

420

/

421 \

listing one or more CNTs generated by method 400

422

/

A 4

generating a plurality of listings for a plurality of assets, each generated by method

410

A 4

423 \

updating the ledger when a trader purchases a share of a listed asset by updating a
carbon footprint attribute value for the trader stored in the ledger based on the total
carbon footprint attribute value associated with the listed asset, and/or updating the
ledger when a trader purchases one or more CNTs wherein the carbon footprint
attribute value for the trader stored in the ledger is updated based on number of one or

more CNTs purchased

FIG. 4E
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Blockchain 720
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