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XCO2 Token Whitepaper 
A token designed to make Ethereum a carbon negative network 

Disclaimer: 
	 Legal Disclaimer: Nothing in this Whitepaper is an offer to sell, or the solicitation of  an 
offer to buy any tokens. Nothing in this Whitepaper should be treated or read as a guarantee or 
promise of  how Carbon Market Exchange LTD’s (CME’s) business will develop or of  the utility 
or value of  the XCO2 token. This Whitepaper outlines current plans, which could change at 
CME’s discretion, and the success of  which will depend on many factors outside CME’s control, 
including market-based factors and factors within the data and cryptocurrency industries, among 
others. Any statements about future events are based solely on CME's analysis of  the issues 
described in this Whitepaper. That analysis may prove to be incorrect.  

Introduction: 
	 Blockchains use too much electricity and are bad for the environment. This is the largest 
negative narrative that exists in the cryptocurrency space today. Not enough is being done to fight 
these narratives and show how blockchain technologies can be used to help save the environment. 
Enter XCO2 token. XCO2 is a cryptocurrency coin launched by the team at Carbon Market 
Exchange LTD. CME is a team of  industry leaders in climate conservation who are working to 
help the environment through the use of  Nature Based Carbon Credits. XCO2 coin is a utility 
token that is designed around the use of  these carbon credits. This whitepaper will explain in 
detail the mechanics of  the XCO2 cryptocurrency and how these tokens can be used to protect 
our environment. 

Mission/Motivation: 
	 Our mission is so simple that it can be stated in three words. Save our planet. And the 
motivation for our mission is obvious and needs no explanation. We believe we can achieve this 
mission by using XCO2 to incentivize the buying and retiring of  carbon credits. Large 
corporations are starting to use carbon credits to help fight climate change and we believe it’s 
time that blockchains start to make use of  these carbon credits as well. On May 27th, 2021 
crypto.com has announced their goal of  becoming carbon negative within 18 months (https://
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blog.crypto.com/crypto-coms-climate-commitment) and we expect many other exchanges and 
corporations to take similar actions in the near future.  

Here is a sample of  2,000 tonnes of  carbon credits that have been allocated towards already 
retired XCO2 tokens. 

Behind the Numbers: 
	 10 XCO2 Tokens = 1 Tonne of  Carbon Credits. This is the base calculation that is used 
in all of  our math. We have built a backend system to tie the minting and retiring of  XCO2 
Tokens to real world carbon credits and searchable by address. All of  this information is stored 
on the blockchain which is an immutable ledger that allows for the highest level of  transparency. 

	 When creating the XCO2 token, we wanted to ensure that our own minting process was 
carbon negative, and offer that same ability to external contracts. This is why we implemented 
the functionality for external contracts to call our ERC20 contract with a Gwei value and get 
returned the amount of  XCO2 tokens to purchase to offset the carbon emitted from that gas 
spent. To calculate the amount of  XCO2 tokens that would be needed to offset any amount of  
gas, we needed to break everything down into their base units. From there, we could easily 
calculate any amount of  wei or grams of  carbon for any equation.  
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	 To start out, we had to find out the total amount of  carbon emitted from the Ethereum 
block chain as a whole over the period of  a year, and then find out the total amount of  gas spent 
in the same time frame. From there we could calculate the amount of  grams of  carbon emitted 
per wei of  gas spent. 

	 To find the total carbon footprint for the Ethereum blockchain, we referenced the website 
“Ethereum Emissions: A Bottom-up Estimate” ( https://kylemcdonald.github.io/ethereum-
emissions/ ). This website has been historically tracking and calculating the total carbon footprint 
since the Ethereum blockchain inception. As of  this writing, the total emissions for the previous 
year come out to 7.81Megatonnes produced by 27 Terrawatts. Kyle McDonald (the author of  
the website is published on website of  Cornel University under Computer Science > Computers 
and Society. The full 22 page report can be read here: https://arxiv.org/pdf/2112.01238.pdf. 
The link to the paper attribution can be found here: https://arxiv.org/abs/2112.01238. 

	 Now that we have the total amount of  carbon, we need to find the total amount of  gas 
spent in wei for the same timeframe. For that we turned to the raw data from the EIP-1159 
metrics. These can be found graphically compiled on Etherscans website: https://etherscan.io/
chart/gasused. Here we can determine the total amount of  gas in Gwei in millions of  units per 
day for the lifespan of  Ethereum. This come out to an average of  98,661.30 Million Gwei of  gas 
per day: 

((Daily Amount x Million Units) / Gwei ) x 365.25 = Ether Value of  Gas per year 

(98,661.30 x 1,000,000)  / 1,000,000,000 = 36,036.039825 Ether of  Gas per year 

With the known amount of  gas spent per year on all transactions in the blockchain, we can break 
down both values to determine the amount of  grams of  carbon per wei of  Ethereum emitted to 
be 0.00000000021672747721246 grams per wei. 

7.81 MtCO2 / 36,036.039825 Ether of  Gas 

When we factor this down, we end up with the following: 

216.72747721246 Tonnes / Ether 

216,727.47721246 Kilograms / Ether 

216,727,477.21246 grams / Ether 

0.00000000021672747721246 grams / wei 
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We have allotted an initial max supply of  XCO2 tokens to be capped at 10,000,000. This was 
chosen because we are tying 10 tokens to be equal to 1 metric tonne of  carbon credits, and 
Carbon Market Exchange as set aside 1,000,000 metric tonnes of  pre-purchased carbon credits 
to be linked to XCO2 tokens that are retired. This applies 100 Kilograms of  carbon offset credits 
per 1 XCO2 token that is retired. Breaking this down the the gram returns  

1 Tonne / 10 XCO2 token 

100 Kilograms / 1 XCO2 token  

100,000 grams / 1000000000000000000 XCO2 token (in wei) 
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0.0000000000001 grams / 1 wei of  XCO2 

1 gram = 10000000000000 wei of  XCO2 

We have set the price of  1 XCO2 token to cost 0.002 ETH (2,000,000,000,000,000 wei). 

To calculate the amount of  XCO2 needed to offset the amount of  carbon emitted from gas spent 
on a transaction, we can do the following calculation to determine the amount of  XCO2 needed 
to make an Ethereum transaction carbon neutral: 

Wei in Gas x 0.00000000021672747721246 = grams of  carbon emitted 

With the average Mint and Retire transaction of  XCO2 consuming 115,000 wei of  gas, we can 
calculate the amount of  XCO2 needed to be retired to offset its own transaction as follows: 

115,000 x 0.00000000021672747721246 = 0.000024923659879 grams of  CO2 emitted 

To offset this we compute the following: 

grams of  CO2 x grams offset by 1 wei of  XCO2 = amount of  XCO2 wei needed to offset 

0.000024923659879 x 0.0000000000001 = 2.4923659879 wei of  XCO2 

	 To go above and beyond making the XCO2 minting process carbon neutral, we have 
coded the smart contract to immediately retire 1,000 times the amount of  XCO2 needed on the 
minting process itself. To continue with the previous transaction example with a 249 wei cost in 
XCO2 to remain carbon neutral, we are minting and retiring a total of  2,492 wei to offset 
0.024923659879 grams of  carbon. 

Why Ethereum?:  
	 Choosing a blockchain to build an ecosystem on top of  can be a difficult decision that has 
many tradeoffs when it comes to user base, security, and environmental impact.. We have chosen 
to launch XCO2 on Ethereum since it is the best option for many reasons. One of  the reasons is 
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because of  the ecosystem and user base that has been built around the ethereum network. You 
can see a small part of  the ecosystem in the image below. 

https://www.theblockresearch.com/mapping-out-ethereums-defi-15376 

	 Many benefits come from having a massive ecosystem of  users and corporations building 
around the Ethereum network. One large benefit is that Ethereum has some of  the best security 
in the world as far as blockchains go. This is evidenced by the one trillion+ of  USD that is 
secured by the Ethereum network today. The other benefit to launching on the Ethereum 
network is that the coin will have immediate support by multiple web/mobile/hardware wallets. 
Most exchanges will also be able to easily integrate the token into their order book listings 
because of  the technical choice of  using Ethereum. This is why many of  the top cryptocurrencies 
today have launched on the Ethereum network. 

	 Now there are downsides which we will need to address as well. The biggest downside is 
that the popularity of  the ethereum network leads to a larger overall carbon footprint. This is the 
problem we are trying to address with XCO2. We can’t fix the problem with the Ethereum 
network without launching on the Ethereum blockchain itself. This is the only way to allow our 
tokens to interact with smart contracts on Ethereum which is necessary for what we are trying to 
achieve. In addition, Ethereum has plans to move away from proof  of  work and become a proof  
of  stake protocol. This should happen within the next couple of  years as Ethereum already has a 
test-net proof  of  work chain running live today. When this upgrade to Ethereum is complete, 
XCO2 will still maintain all the positive environmental impacts of  carbon offsets while 
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Ethereum’s carbon footprint will be significantly slashed. When this happens, Ethereum will truly 
be a green network and we will continue to make Ethereum greener through the use of  our 
token. 

Token Features: 
1. Mint function 

	 XCO2 tokens can be minted by calling the mint function. When the mint function is 
called, the coins are sent to the user who called it and a set amount of  tokens will also be retired. 
The tokens that are retired are tied to carbon offsets meaning that the mint function will be 
carbon negative. We have worked to offset 1,000x the carbon footprint of  the transaction based 
on our calculations. These tokens that are minted can be saved to mint at a later date. 

2.  Mint and Burn function 

	 XCO2 tokens can be minted and then burned right away in the same function. This 
would be the equivalent of  buying carbon credits and immediately retiring them. This has a 
great positive impact on the environment and we plan to incentivize the use of  the function 
through rewarding NFT’s and other incentives. 

3. Burn function 

	 The burn function is used to retire tokens that were created through the mint function 
function. Burning tokens is equivalent to retiring carbon credits 

4. Immutable ledger of  XCO2 token retirement 

	 All 3 of  the functions above add to the immutable list of  retired tokens. This list is created 
by using event logs to log an event whenever any amount of  XCO2 tokens is retired. We decided 
to use event logs because we believe that it is a perfect use case for this type of  ledger since we 
want to save as much gas as possible. You can see the significant gas savings based on the 
calculations below: 

“Logs were designed to be a form of  storage that costs significantly less gas than contract storage. 
Logs basically cost 8 gas per byte, whereas contract storage costs 20,000 gas per 32 bytes” 
(https://media.consensys.net/technical-introduction-to-events-and-logs-in-ethereum-
a074d65dd61e).  

5.   xco2AmountInWeiToOffsetGas function 

	 This function is a public function that smart contracts can call to figure out how many 
XCO2 the smart contract would need in order to offset the carbon emitted from that transaction. 
We hope that XCO2 can be a standard used by smart contracts on the Ethereum network. 

6. genCert function 
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	 This function is used to generate an SVG image on chain that displays how much Carbon 
an ethereum address has offset. This social and auditable proof  is available for every wallet that 
mints XCO2 tokens to proudly display on their on website. 

Security/Upgradeability: 
	 We have decided to make the XCO2 contract upgradeable so that the contracts code may 
be modified but the token address, retirement history, and balances all remain the same. This will 
allow us to add upgrades and fix any bugs that are found in the future. We believe that this is the 
best of  both worlds as the token will remain secure while being adaptable to the needs of  the 
future. 

Sidechains: 
	 Because of  the high gas fees associated with the Ethereum network, many projects have 
opted to use side chains to lower the fees and usage on the main net (Ethereum).  We plan to take 
this approach by using the polygon network as a side chain. Polygon is a proof  of  stake (POS) 
network so it works well with our mission because of  the reduced carbon footprint that comes 
with POS blockchains. We will be building out a bridge that will allow XCO2 holders to bridge 
their coins back and forth between Ethereum and Polygon. This will make XCO2 a multi 
network coin that will create a powerful combination. This will allow XCO2 users to keep the 
high security  of  the Ethereum network while giving them the option of  using the environment 
friendly proof  of  stake network that is polygon. All of  the NFTs for this project will be launched 
on the Polygon network which also has an extensive ecosystem as shown in the image below: 

https://polylauncher.medium.com/polylauncher-partners-with-polygon-to-utilise-its-expansive-
ecosystem-71b0b79475c2 
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NFTs: 
	 NFTs are a large and growing part of  the ethereum/blockchain ecosystem. Part of  our 
plan involves rewarding users who retire tokens with NFT mints. These NFTs will be tied to 
specific projects whose purpose is to protect our environment. These NFTs will be launched on 
the polygon network for low energy overhead.  

Transparency/Proof of Retirement: 
	 As XCO2 tokens are retired, they are linked to third-party verified carbon credits. The 
carbon credits that Carbon Market Exchange LTD has purchased are the "Gold Standard" in 
the industry. They are all Nature-Based credits and have at least a 2016 Project start date. We will 
use Event logs as proof  of  retirement because of  the massive gas savings that come from logs vs 
using regular storage. These logs will proudly be stored on our website which will poll the 
blockchain regularly for updates. 
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Conclusion: 
	 To recap, we believe that we can change the narrative that blockchains are bad for the 
environment. We plan to use XCO2 token token to achieve this. While we understand that saving 
the environment will be an incredibly difficult task, we are prepared do everything in our power 
to make it happen. We plan to use XCO2 to fight for a better environmental future for everyone 
and encourage everyone to do everything in their power to save our planet.
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