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Literature Review 

 

If you’re familiar with cryptocurrencies, you must have heard about Bitcoin. However, have you 

heard that mining of these digital currencies consumes a lot of energy? In fact, it uses up more 

electricity than even some whole countries! Most of this energy comes from non-renewable 

sources like coal, which isn't great for our environment. According to Stoll et al. (2021), mining 

Bitcoin leaves behind a carbon footprint as big as some small countries, and a lot of this mining 

happens in places that produce a lot of carbon emissions.  

There's also a big push to use cleaner, renewable energy sources for the computers that do all the 

work in cryptocurrency. You know how some houses have solar panels to get electricity from the 

Sun? Well, they're doing something similar for these computers, which is pretty awesome. Plus, 

they're trying out something called carbon offsets to balance out the bad stuff that happens when 

making cryptocurrencies. In May 2021, Elon Musk, the big boss at Tesla, posted something that 

shook up the cryptocurrency world. He said Tesla wouldn't take Bitcoin anymore because it was 

bad for the environment. But he left a door open, saying he might change his mind if more Bitcoin 

mining used clean energy. This tweet started a big talk about how eco-friendly cryptocurrencies 

are. 

Making cryptocurrencies sustainable is like putting together a big puzzle. Everyone needs to work 

together like a team, the people making cryptocurrencies, the government, and all of us. We're 

trying to find a way for cryptocurrencies to be good for the environment and make sense for money 

too. To make this happen, we need to keep learning and talking about how cryptocurrencies can 

be kind to the planet and still make good sense for everyone's wallets. You won't believe it, but 

mining for cryptocurrencies uses up a lot of energy. Think about Bitcoin - it's said to gobble up 

more electricity than some entire countries! Most of this power comes from stuff like coal that's 

not good for the environment. In fact, the impact it has on the environment is pretty huge, kind of 

like the carbon footprint of small countries. The thing is, a big chunk of this mining happens in 

places where they produce a lot of carbon emissions, making it even worse for the environment. 

The worries about how cryptocurrencies impact the environment have sparked a lot of talks about 

whether they're sustainable. People are debating how digging up these digital coins affects nature 
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over time. Some folks say that the money benefits of cryptocurrencies are bigger than the harm 

they cause the environment. But others think that we need to focus more on making them better 

for nature while still keeping the money side strong. That way, they can stick around without 

causing too much harm to the Earth. 

Did you know people in the crypto world are seriously looking out for the planet? They're working 

on making cryptocurrencies more Earth-friendly. How? Well, they're getting creative! Some are 

making new digital currencies that don't need tons of power to work. Others are using sun and 

wind power to run their mining machines. Cool, right? And get this – they're even thinking about 

ways to balance out the bad stuff by doing good things for the environment. 

There's a big push to make them more eco-friendly as more people are getting worried about how 

cryptocurrencies affect our planet. One way they're doing this is by making new kinds of 

cryptocurrencies. These new ones use smarter technology that doesn't need so much energy to 

work. They're like the cool and new versions of the old-school cryptocurrencies, but they don't 

gulp up a lot of power like Bitcoin does. Some are using nature's energy to power their digital coin-

making. Instead of using loads of electricity from regular sources like coal, they're switching to 

cleaner options like sunlight, wind, and water power to run their machines. These 'green' ways 

produce way less pollution, making the whole mining process much kinder to our planet. Also, 

they're working on these cool things called 'carbon offsets' to balance out any leftover impact on 

the environment from mining. There has also been the establishment of programs to enhance 

transparency and accountability in the industry. For instance, some cryptocurrency firms are now 

disclosing their carbon footprints and energy levels enabling consumers to become energy 

conscious. Some have introduced sustainability certifications or set sustainability goals. 

Even though the crypto world is working hard to be eco-friendly, there are some tough challenges 

ahead. For small mining setups, it's tricky because making things green can cost a lot of money.  

Moreover, no specific guidelines or regulations regarding how green they have to be makes it 

impossible to make sure everyone's doing the right thing. 

Elon Musk is a big deal in the world of cryptocurrencies. He spoke up about something really 

important related to how cryptocurrencies are made. You know, making them takes a lot of energy, 

like a ton! So, he said they won't let people buy their cool cars using Bitcoin because making 

Bitcoin uses too much energy. However, he later tweeted that Tesla would resume accepting 
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Bitcoin when “there’s confirmation of reasonable (~50%) clean energy usage by miners with a 

positive future trend.” When Elon Musk spoke up about sustainability in the world of 

cryptocurrencies, it was like flipping on a big spotlight. Suddenly, everyone started talking about 

how these digital currencies use energy. His words made companies really think hard about how 

they do their mining. They're now looking into using cleaner and renewable energy to power up 

those mining computers. 

Musk's words stirred up a big talk about whether cryptocurrencies are green enough, but they also 

showed how things can get better. A bunch of companies are looking into making their mining 

work friendlier to our planet. They're thinking of using cleaner energy or finding ways to use less 

energy. If they pull this off, cryptocurrencies could be way nicer to the environment and stick 

around for the long haul. 

Chapter 1 

Introduction 

 

I think we all know about cryptocurrencies, and probably you have among friends even an 

enthusiast for this relatively new technology. What are cryptocurrencies? Why should we even 

care about them? This thesis will provide an explanation and answer these questions. 

Just as people desire to own the newest high-end car, many investors seek to acquire some 

cryptocurrencies. However, these are essentially just digital coins or tokens. So why should we 

care about them? These digital coins have led to the questioning of the concept of money. Consider 

how the smartphone revolutionized the way we communicate. 

It’s hard to believe that less than two decades ago, we used to send handwritten letters through the 

post using stamps. Now we simply press the “send” button and the email appears in our electronic 

mailbox within a couple of minutes if not seconds! Cryptocurrencies work a bit like that, so they 

basically make moving money across the world faster and sometimes cheaper. Cryptocurrencies 

aren't just about making money move faster, they're also about trust. When you buy something 

online or send money to a friend, you trust that it will work.  

Some may ask why all the hype around Bitcoin and blockchain... "We've got regular money, right?" 

Well, yes, but there's a lot more to it. Cryptocurrencies are our GPS, while regular money works 
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as our paper map. Both of them take you where you need to go, however one is quicker and easier, 

it's just simply more convenient. The thing is, cryptocurrencies aren't just fun and games, since 

they can help people in countries where banks don't work well or don't exist at all.  Imagine that 

you live in a place where it's hard to open a bank account, but somehow you got to save money. In 

a special case like this, cryptocurrencies can be your financial superhero, helping you save and 

send money, and the best thing about it is that it doesn’t matter where you are. But, like all 

superheroes, cryptocurrencies have their challenges. They use a lot of electricity to work, and some 

people worry this might harm our planet. 

 

Statement of the Core Question: "Is crypto sustainable? 

 

What if we replaced petrol with water in our vehicles? How nice it would be. There's a similar 

kind of thing going on in the world of digital money. We're here to explore a question that's as 

fascinating as it is important: Will Bitcoin and other cryptocurrencies be good for our environment 

and keep working without causing too many headaches? 

You might have heard about cryptocurrencies from friends, it could have also appeared on the 

news, or you might even come across the term "Bitcoin" in conversations. Just like the wheel 

revolutionized moving things around, these innovations are set to alter our perceptions of money. 

Some people are concerned, however. They worry that cryptocurrencies could be a bit like cars 

that don't run on water but guzzle gasoline and spew out pollution. In this metaphor, the "gasoline" 

is electricity, and the "pollution" is the environmental impact. 

Picture this: You have a piggy bank, and you want it to last a long time while at the same time be 

good for the environment because, after all, there is no other place for but this planet (as of now). 

We should also ensure that these tools will not cause more harm than good, like a superhero 

destroying buildings while saving the city. 

Importance and Relevance of the Research 

 

Why should we even bother asking if cryptocurrencies are good for the planet? Well, let’s take 

your precious piggy bank, one you've been filling with your hard-earned coins for years. It's a 
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symbol of your savings and a little treasure chest of your financial dreams. Naturally, you'd want 

that piggy bank to last a long time and, equally importantly, not harm the environment in the 

process. They may not be physical, but they're just as valuable to many people. People all around 

the world are using them to buy things, invest their money, and even start their own businesses. 

These digital coins and tokens have become more than just play money. They're shaping the way 

we think about finance and the future. Some people are worried about these digital piggy banks. 

They say that cryptocurrencies, especially the big ones like Bitcoin, use an awful lot of electricity. 

It's like your piggy bank demanding more and more energy to stay open and safe. The problem is 

that this energy consumption isn't a small matter. It's a bit like leaving your house's lights on 24/7, 

even when you're not using them. Trust me, it adds up, and it can have consequences for our 

environment. That's why we need to ask the big question: Are cryptocurrencies friends or enemies 

to our planet? 

However, this question is far more complex than that. People use cryptocurrencies for more than 

just fun. I have noted earlier that they make use of Bitcoin to buy everyday things, invest their 

money, and create new businesses. That sounds nice but what's the catch? The catch is that we 

need to figure out if these new tools can help us build a better world, a world where we don't harm 

the environment while chasing our financial dreams. We need to make sure that these digital piggy 

banks, which hold the keys to our financial future, can coexist with our real-world piggy bank, the 

one we call Earth. 

Overview of the Thesis Structure 

 

I’m not going to start with complex issues. As mentioned before, we will follow one step at a time 

just like learning to ride a bike. Here's how we'll do it: 

First, we'll learn about what cryptocurrencies are. In the opening chapter, we'll lay the foundation 

by understanding what cryptocurrencies are. It's like exploring different flavors of ice cream before 

you decide on your favorite. 

Then, we'll talk about something called "blockchain." Think of it as the special recipe that makes 

cryptocurrencies work. It's a bit like understanding how a recipe turns simple ingredients into your 

favorite dish. 
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Next, we'll look at "smart contracts." These are like those magical agreements you wish could 

happen automatically in real life. We'll uncover how they work and why they matter. 

Just like any great adventure, there are challenges to overcome. We’ll explore the problems that 

the world of cryptocurrencies faces. It's like solving puzzles along the way. 

We'll discuss how cryptocurrencies use energy and how they compare to everyday things like 

sending emails or using a bank. 

Cryptocurrencies aren't one-size-fits-all. You'll see different types of cryptocurrencies, sort of like 

comparing different brands of soda. 

We'll talk about "mining", obviously not talking about digging with shovels here. Mining in the 

world of cryptocurrencies involves computers and electricity. We'll explore how it works, why it's 

important, and the energy it consumes.  

Have you ever wondered how these digital creations affect the air we breathe? We'll delve into the 

environmental impact and see if cryptocurrencies can help us in the fight against climate change.  

Big names like Elon Musk have had a say in the cryptocurrency world. We'll look at what he thinks 

and how his words and actions shape the landscape.  

Of course, we will also delve into the regulations and legislation governing cryptocurrencies. As 

with any other game there are rules. We'll dive into the regulations that govern cryptocurrencies 

and how they impact their sustainability. 

Finally, our journey concludes with an exciting exploration of innovative ways to power 

cryptocurrencies. Picture using the Earth's heat or harnessing energy from ocean waves. It's like 

discovering new, eco-friendly fuel sources. 

Chapter 2 

Explanation of Blockchain Technology 

 

Consider you are about to bake a cake, and you want to make sure you have a foolproof recipe. In 

a special notebook, you make note of each step, making sure it's clear and secure. This notebook 

is your secret weapon, it's your blockchain. Blockchain is the simplest way to understand a super-
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safe digital ledger, a fancy word for a record-keeping book. However, this is not just any ledger, 

but the ledger everyone in the world sees that nobody can alter without everyone else knowing.  

Think of a blockchain as a chain of blocks, as the name suggests. You can visualize it like a string 

of pearls. Each block is like a pearl, and they're all connected in a line. Okay, but what's inside 

these blocks? Consider every block as a page in your notebook. Every page (or block) of your 

notebook is special, as it contains a lot of transactions. They can be about buying or selling 

something, it can be just moving stuff around. Every transaction is written in a way that's super 

clear, like writing with a big marker. After you finish writing a page in your notebook (a block in 

the blockchain), you don't just turn it like a regular page. You seal it with a special lock that's hard 

to open. Here's the real magic: everyone in the world who's using this blockchain has a copy of 

your notebook. They all check if your new page (block) and its seal are correct. If most of them 

agree that it's right, then it's added to the chain. This way, no one can cheat because everyone is 

watching. Once a page (block) is in the chain, it's like carving your name in stone – you can't 

change it. So, if you make a mistake, you can't just erase it. Instead, you write a new page (block) 

to fix the mistake. There are thousands of people all over the world keeping their own copies of 

this notebook (the blockchain). If one person's diary gets lost or messed up, there are thousands 

more to double-check. (What is Cryptocurrency? A Beginner’s Guide to Digital Currency) 

So, there you have it – blockchain technology is like a super secure, digital diary that records 

transactions in a way that everyone can trust. It's the secret sauce that makes cryptocurrencies 

work. Every time you use a cryptocurrency, it's like adding a new page to this global, unchangeable 

diary. 

In the next part, we'll explore the different parts of this magical diary, the key components and 

characteristics of a blockchain. Just like understanding the ingredients in your favorite recipe, 

you'll get to know what makes a blockchain tick. 
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Key Components and Characteristics of a Blockchain 

 

After we've grasped the basic concept of a blockchain being like a super-secure digital diary, let's 

dive deeper into its key parts and unique features. Think of this like breaking down a complex 

machine into its essential components to understand how it works. 

We already learned that we can think of a blockchain as a diary with pages called "blocks." Each 

block has a specific purpose: to record transactions, just like you wrote down important events in 

your diary. These blocks are the building blocks of the whole chain. Transactions are like the stories 

you write in your diary. They can be about buying something, sending money, or any other activity 

related to cryptocurrency. Every transaction is crystal clear, with details about who sent what to 

whom and when. Just like your unique handwriting identifies your diary entries, digital signatures 

identify transactions. It's like each transaction has a special signature that proves it's genuine and 

this keeps things super secure. Each block has a unique code, called a "hash," that's a bit like a 

page number in your diary. It helps us find a specific block in the chain quickly. If anyone tries to 

mess with a block, the hash changes, and we know something fishy is going on. Remember how 

everyone in the world checks the diary pages before they're added? This agreement among 

everyone in the network is called "consensus." It's like a big group saying, "Yes, this diary page is 

correct!" Once something is written in a block, it's set in stone and you can't change it. It's a bit 

like writing in ink instead of using a pencil with an eraser I’d say. This immutability adds trust to 

the diary. In our blockchain diary, there's no single bossy editor or central authority. It's like a 

worldwide book club where everyone has a copy of the diary, and no one can control it. This 

decentralization makes it super democratic. Everyone has a copy of the diary, right? Well, that 

means anyone can see what's written and it basically just adds transparency to the system. Our 

diary is protected by tough digital locks and codes. This high level of security keeps it safe from 

anyone who wants to sneak in and mess things up. All these components and characteristics come 

together to build trust. Just like you trust your diary to keep your secrets, people trust the 

blockchain to keep their transactions safe and reliable. 
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These are the basic characteristics of a blockchain, hopefully explained as clear as a sunny day. 

Moving on, the next section will take us into the real world where we will have a look at the 

numerous applications of blockchain technology. 

Use Cases and Real-Life Examples of Blockchain Applications 

 

Ever wondered where your food comes from? Blockchain can help you trace the journey of that 

delicious pizza you're eating. Companies are using blockchain to record every step in the food 

supply chain, from the farm to your plate. So, when you dig into that cheesy slice, you know it's 

come from a trusted source. 

Now think of having a tamper-proof digital ID, your very own virtual passport. With blockchain, 

it’s possible. Some countries are already using blockchain to create digital passports, ensuring that 

your identity is safe and reliable when you travel or access online services. 

Protecting your medical history is something you should take very seriously. Healthcare records 

are stored in a secure manner by using blockchain. You will control what data goes out and what 

data remains within your medical records. Your medical records will protect your data from 

unauthorized access by third parties, making it easier for doctors to treat you while keeping your 

information safe from others.  

It can even be used to ensure fair election. It's like having a secure ballot box that everyone trusts. 

In some places, blockchain is shaking up the way we vote. It provides an unchangeable record of 

each vote, ensuring fair elections.  

Imagine buying a piece of famous artwork or a luxurious apartment with friends, like sharing a 

pizza. Blockchain allows you to own a fraction of valuable assets by tokenizing them. Just like 

cutting that pizza into slices, and each slice represents your ownership. 

Smart contracts are like self-executing magic agreements. In case you rent a car, the smart contract 

gives out your car keys as soon as you pay for it, thus eliminating unnecessary paperwork and all 

intermediaries. 
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As with sending a letter to a distant friend across border, sending money can be slow and costly. 

Cross-border payments are fast and cheap with blockchain. It's like sending an email to your friend, 

quick and efficient. 

With DeFi, you’re literally carrying your own bank in your pocket, no traditional banks required. 

Blockchain gives an opportunity for people to borrow, lend, and trade digital assets without 

intermediaries. Ultimately, it's like having financial freedom available in your pocket. 

If you're into gaming or collecting digital items, blockchain has something for you too. Some 

games use blockchain to create unique, tradable items and ensure that you truly own them. It's like 

having a virtual treasure chest. 

For some people, who are driven by the technology and not by the money, blockchain is about 

making a difference, it's about making a positive impact. Some projects use it to track carbon 

emissions, promote sustainability, and encourage eco-friendly behavior. 

The Role of Blockchain in the Cryptocurrency Ecosystem 

 

Blockchain is the storyteller, recording all cryptocurrency transactions in a ledger. Imagine it as 

the script that records who sent how much to whom. This ledger is open for everyone to see, 

ensuring transparency and trust in the cryptocurrency world. Your cryptocurrency coins need a 

secure place to stay, and that's where blockchain comes in. It's like a digital vault with a 

combination lock. No one but the rightful owners can access their coins with their digital keys. 

Like a referee making sure each goal in a soccer match is legitimate, every time a cryptocurrency 

transaction happens, it needs verification. Blockchain acts as the referee, making sure that the 

transaction is valid and adding it to the ledger. Unlike conventional banks with a central authority, 

cryptocurrencies rely on blockchain's decentralization. There's no big boss controlling everything. 

It's like a global community managing the show together. 

Blockchain also plays a role in rewarding those who help maintain the cryptocurrency network. 

Miners use powerful computers to solve complex puzzles, and when they succeed, they're 

rewarded with new cryptocurrency coins, like getting a bonus for helping out backstage. 

Remember those magic agreements we talked about earlier? Smart contracts, powered by 

blockchain, make them possible in the cryptocurrency world. They automatically execute actions 
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when conditions are met, like paying out rewards when a job is completed. Blockchain keeps an 

unchangeable history of all transactions, like an archive of the show's performances. This ensures 

that no one can tamper with the past, adding an extra layer of security and trust. Blockchain enables 

cryptocurrencies to perform on a global stage. You can send cryptocurrency to someone on the 

other side of the world in minutes, without the need for middlemen or borders. It's like a worldwide 

live broadcast. Blockchain and cryptocurrencies have the power to include people who were 

previously excluded from the financial world. It's like giving everyone a front-row seat to the show. 

One of the main advantages of blockchain in the cryptocurrency ecosystem is its multi-act play. It 

is a continuous performance that has no limits. The show continually evolves as developers 

introduce new applications to improve it. 

Chapter 3 

Explanation of Cryptocurrencies and Their Purpose 

 

Cryptocurrencies are like digital coins in a virtual piggy bank, only with many more implications. 

In this chapter, we will talk about what cryptocurrencies really are, how they work, and more 

importantly, the reason they were created in the first place.  

What Are Cryptocurrencies? 

Just imagine ordinary cash like the one you keep in your wallet. Now, imagine that it is made from 

pure digital code instead of paper or metals. That's cryptocurrency! It's a form of digital or virtual 

currency that uses cryptography (fancy math and computer science) to keep it secure. 

How Do They Work? 

Cryptocurrencies work on something called a blockchain, which we've already explored. Each 

cryptocurrency has its own blockchain, and it's like a ledger that records all transactions.  

Why Were They Created? 

The idea of financial freedom led to the creation of cryptocurrencies. This is because they were 

designed to be decentralized, meaning no central bank or government has any control over them. 

Instead, they're powered by a global network of computers. This was done to: 
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Cut Out Middlemen: With traditional banks and payment systems, transactions require the use 

of middlemen. The use of cryptocurrencies also allows people to send money straight to another 

person, like handing cash to a friend. 

Increase Security: It's extremely difficult for anyone to mess around with the transactions as 

cryptocurrencies use advanced cryptography to secure them. 

Enhance Privacy: As such transactions are recorded on a public ledger (the blockchain), they 

don't necessarily include personal information. It's like having a secret identity in the digital world. 

Enable Global Transactions: Compared to traditional banking, cryptocurrencies are sent and 

received quickly across borders with lower fees. 

Empower Financial Inclusion: Cryptocurrencies open the door to financial services for people 

who don't have access to traditional banks. 

So, why do cryptocurrencies matter in your everyday life? What if it would be possible to send 

money anywhere, like to a family member abroad without high fees or long waiting times. Some 

online stores and businesses take payments in cryptocurrencies. It's like having a new way to buy 

things. Some individuals invest in cryptocurrencies hoping that the value will increase in the 

future. It's like investing in stocks or gold. Cryptocurrencies are designed to be secure, private, and 

available to everyone.  

History and Evolution of Cryptocurrencies 

 

Cryptocurrencies didn't just appear overnight like magic. They have a fascinating history that's a 

bit like a thrilling adventure story. In this chapter, we'll go down the path from the very first digital 

coins to the diverse world of cryptocurrencies we have today. 

In 2009, Satoshi Nakamoto, anonymous person or group of people, first introduced Bitcoin to the 

world.  Bitcoin was the very first cryptocurrency, and it was created to be a decentralized digital 

currency. Satoshi envisioned a world, where people have control over their money without 

traditional financial systems. Bitcoin was initially like the wild west with pioneers seeing an 

opportunity in its potential. They were the first to mine Bitcoin and make transactions. Others 
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made purchases which are now legendary in the cryptocurrency lore, like buying pizza for 

thousands of Bitcoins. (Balcilar, M.; Ozdemir, H. (2023)) 

With the growing cryptocurrency world, there was a desire to create alternatives to Bitcoin, known 

as "altcoins." Litecoin, created in 2011, was among the first. This is like coming up with other 

flavors of ice cream, other than vanilla. These new altcoins presented added features and upgrades 

upon Bitcoin's technology. In 2015, Ethereum burst onto the scene, introducing something 

groundbreaking – smart contracts. These can be compared to self-enforcing contracts, where the 

terms of the agreement are coded. Ethereum opened the doors for developers to create 

decentralized apps, referred to as DApps, on smart contracts that extended the idea of just digital 

money. In 2017, there was hype about Initial Coin Offering, known as ICOs. The new projects 

were able to raise funds from selling tokens on Ethereum's platform. Some became extremely 

valuable, and others disappeared. (Balcilar, M.; Ozdemir, H. (2023)) 

While Bitcoin remained the king of cryptocurrencies, several altcoins began to appear, each with 

its unique features and purposes. For instance, some were focused on privacy such as Monero, 

while others targeted speed such as Ripple. It's like having a collection of different tools for various 

tasks. Cryptocurrencies started making appearances in mainstream media. You might have heard 

about Bitcoin on the news or seen cryptocurrency references in movies. As cryptocurrencies gained 

popularity, governments and regulators began to pay attention. They wanted to ensure safety and 

prevent misuse, a bit like putting traffic rules in place. This led to discussions about how to regulate 

this new digital frontier. 

The journey is far from over. At present, cryptocurrencies are part of our financial system. Some 

new technologies such as Decentralized Finance and Non-Fungible Tokens are arising, changing 

our perspective on finance and ownership.  

Types of Cryptocurrencies 

 

Cryptocurrencies come in all shapes and sizes, like different flavors at an ice cream parlor. his 

chapter will look at the major ones and highlight sustainable options that are making noise in the 

crypto world. 
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Bitcoin is like the classic vanilla ice cream, known to everyone. It is the first ever and the best-

known among cryptocurrencies. The main function of Bitcoin being to act as a digital store of 

value and a way to exchange money. 

Ethereum is like the futuristic ice cream place that introduced a new flavor called smart contracts. 

These smart contracts allow developers to build decentralized applications (DApps). It's like 

creating your unique ice cream flavors using a magical recipe. 

Litecoin is like the speedy, low-calorie version of Bitcoin. It was created to be faster and more 

efficient in processing transactions. Imagine it as a scoop of ice cream that melts in your mouth 

faster than the rest. 

Ripple, or XRP, is like a scoop of ice cream designed for global transactions. It focuses on making 

cross-border payments quick and affordable, like sending ice cream to a friend on the other side 

of the world without it melting. 

Monero is just like an ice cream sundae of privacy. This is meant to secure your anonymity and 

secrecy regarding your transaction details, offering a higher level of privacy compared to other 

cryptocurrencies. It's like enjoying your sundae in a secret hideout. 

Cardano is like the eco-friendly ice cream of the cryptocurrency world. It focuses on sustainability 

and scalability while also supporting smart contracts. Think of it as a scoop of gelato made with 

organic ingredients. 

Polkadot is like a refreshing sorbet that connects different blockchains. It aims to create a network 

of blockchains that can communicate and share information, making the crypto world a bit like a 

flavor-packed dessert buffet. 

Binance Coin, known as BNB, is like a multifunctional snack that can be used for different 

purposes within the Binance ecosystem. It’s like a coupon that you can take to a particular ice-

cream seller to get discounts and privileges. 

Dogecoin is like the meme-inspired ice cream flavor that became an internet sensation. It started 

as a joke but gained a loyal following. It's like ordering a fun and lighthearted scoop of ice cream. 
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Polygon is like the eco-friendly ice cream that's easy on the environment. It's known for its 

scalability and low energy consumption, an environmentally conscious option in the crypto world. 

Think of it as a scoop made from renewable ingredients. 

Solana is like a double scoop of efficiency and sustainability. It's known for its lightning-fast 

transactions and environmentally friendly design. It's like enjoying a delicious treat without 

leaving a carbon footprint. 

Tezos is like the self-improving sorbet that evolves over time. It's designed to adapt and upgrade 

through community governance. It's like a scoop that keeps getting better with each bite. 

 

How Cryptocurrencies are Created and Traded 

 

Cryptocurrencies don't just appear out of thin air, they have a unique creation process. And once 

they exist, they can be bought, sold, and traded, a bit like collecting and swapping trading cards. 

In this chapter, we'll look into the mystery of cryptocurrency creation and the fascinating world of 

trading. 

Imagine a treasure hunt in the digital world, where miners use powerful computers to solve 

complex puzzles. This process, called "mining," is how most cryptocurrencies are created. It's a 

bit like digging for gold in the virtual realm. Miners are rewarded with new cryptocurrency coins 

for their efforts. Just like you need a place to store your physical money, you need a digital wallet 

to store your cryptocurrencies. That would be your high-tech piggy bank that keeps your digital 

coins safe and sound. Getting cryptocurrencies is like going to a digital store. You can buy them 

using traditional money/fiat currency or other cryptocurrencies. It's a bit like exchanging your 

pocket money for tokens at an arcade. Cryptocurrencies are traded on specialized online platforms 

called exchanges. These exchanges are like markets where you can swap one cryptocurrency for 

another or trade them for traditional money. Think of it as the stock market for digital coins. 

Cryptocurrency prices can be a wild rollercoaster. They can skyrocket one day and plunge the next. 

It's a bit like riding a rollercoaster of excitement and uncertainty. To access your cryptocurrency 

wallet, you have a set of keys, just like having a secret code for your piggy bank. One key is public, 

like your piggy bank's slot, where people can send you coins. The other key is private, like the 
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hidden combination to open your piggy bank and access your savings. Since cryptocurrencies exist 

only in the digital realm, security is crucial. It's like guarding your treasure chest from digital 

pirates. People use techniques like encryption and two-factor authentication to keep their 

cryptocurrencies safe. Sending cryptocurrencies is like sending a virtual gift card. You provide the 

recipient's wallet address, choose the amount, and hit send. It's a bit like sending an email with 

money attached. (Iqbal, F.; Zahid, M.; Koutmos, D. (2023)) 

You can buy and sell in the cryptocurrency marketplace on a market order basis. Alternatively, you 

can use limit order to specify a particular price you want to buy or sell. It’s similar to picking 

between purchasing an item at its full price or holding off until there is a sale. HODLing is a term 

used when people decide to keep their cryptocurrencies instead of trading them. It's like holding 

onto your favorite ice cream flavor, even when others want to swap it. 

Chapter 4 

Introduction to Smart Contracts 

 

Imagine signing an agreement with someone, without having to resort to lawyers or paperwork but 

rather to a digital assistant that ensures everything goes smoothly. That's precisely what a smart 

contract is, a self-executing contract with the terms of the agreement directly written into code. 

Think of it like a vending machine. When you put money in and press a button, you expect a snack 

to drop down. You don't need an intermediary; the machine automatically delivers what you paid 

for. Smart contracts work in a similar way but for a wide range of agreements.  

With a smart contract, you both agree on the terms (the price, date, and venue), and those terms 

are coded into the contract. When you send the payment, the contract checks if the conditions are 

met. If they are, it automatically sends you the digital ticket. No need for ticket sellers, middlemen, 

or waiting for confirmation. These digital agreements can be used for various purposes beyond 

ticket sales, but we will look into those later. 

Smart contracts act as digital invisible hands, working hard to ensure that agreements are honored. 

They cut out intermediaries, reduce the risk of fraud, and make transactions faster and more 

efficient. 
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There's more to explore about smart contracts and their impact on various industries. In the 

following sections, we'll look into the mechanics, benefits, and potential challenges of these digital 

wonders. 

Detailed Explanation of Smart Contracts 

 

The building block of a smart contract is code – a collection of commands telling the contract how 

it should operate. The code contains the rules, conditions, and actions the contract will follow. 

Imagine you and your friend wish to wager on the outcome of the upcoming match involving your 

sport of choice. You both agree that if your team wins, your friend owes you $50. n the past, you 

would put it in writing on a piece of paper that both of you kept a copy of. But what if there was a 

way to automate this agreement? That's precisely what a smart contract does. It's a computer 

program that automatically executes the terms of an agreement when certain conditions are met. 

It's like having a digital referee who ensures everyone plays by the rules. 

How Do Smart Contracts Work? 

First, you and your friend define the terms of the bet. This includes who's involved, what the bet 

is about, and the conditions for winning or losing. These terms are then translated into code, like 

creating a set of digital rules. It's a bit like writing down the bet on a piece of paper, but in a 

language that computers understand. The smart contract is deployed on a blockchain, a secure and 

transparent digital ledger. When the game ends, the blockchain checks the score. If your team wins, 

you will automatically be awarded the $50 transfer into your account from your friend's. Smart 

contracts are trustless, because no third party is necessary to guarantee that it is kept. The code 

enforces the rules, so there's no room for disputes. 

Smart contracts operate in a decentralized manner mainly through what is known as the 

blockchain; a distributed ledger supported by a network of computers instead of one central 

authority. Think of yourself in a situation when you’re playing chess with your friend but there is 

no referee. Instead, everyone in the park keeps a copy of the game board, and they all verify the 

moves. When you and your friend agree on a move, everyone else confirms it. This decentralized 

consensus ensures that the game progresses fairly. Similarly, in the world of smart contracts, the 

blockchain network serves as the referee. It verifies that the contract's conditions are met before 
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executing the agreed-upon action. This decentralization removes the need for intermediaries, like 

banks or legal authorities, making transactions more direct and transparent. 

When a smart contract is deployed on a blockchain, it cannot be altered. Such immutability leads 

to trust, because all the parties involved believe that the contract will execute exactly as written, 

with no alterations whatsoever. Imagine it like using permanent ink to sign a written contract. Once 

an agreement is in place, no one can erase or manipulate the terms. This helps to make sure that 

everybody follows the same rules. Smart contracts are automatically self-executing, and can 

therefore carry out their orders automatically as soon as the set conditions are met. There's no need 

for someone to oversee the process or push the buttons. Imagine ordering a pizza through a smart 

contract. You input your order details and payment, and as soon as the pizza is ready, the contract 

automatically notifies the delivery person to bring it to your doorstep. You don't have to make a 

call or track the delivery; it just happens seamlessly. All actions within a smart contract are 

recorded on the blockchain and are visible to anyone who wants to see them. This transparency 

helps ensure that the contract operates fairly and can be audited by anyone interested. Security is 

also a significant benefit. Since smart contracts are distributed across many computers, it's 

incredibly difficult for malicious actors to tamper with them. This makes them resistant to fraud 

and hacking. (Zhou, C.; Xing, L.; Liu, Q.; Wang, H. (2023)) 

They are applied in many practical situations, from automating payment agreements and tracking 

supply chains, to managing complex financial instruments. They're a bit like digital Swiss Army 

knives, versatile and powerful. 

Smart Contracts in Action: Real-World Use Cases 

 

Supply Chain Management: Imagine you're buying organic coffee beans. Smart contracts can 

trace the beans' journey from the farm to your cup. At each step, the contract verifies conditions, 

such as quality checks and transportation milestones, ensuring that you get the authentic product 

you paid for. (George, W.; Al-Ansari, T. (2023)) 

Insurance Claims Processing: Dealing with insurance claims can be problematic. Smart contracts 

streamline this process. For example, if your flight gets delayed and predetermined conditions, like 

the time of the delay are met, then you will be automatically compensated via payout. 
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Decentralized Finance (DeFi): DeFi platforms are reshaping the financial industry. Lending and 

borrowing are made more accessible through smart contracts. You can lend your cryptocurrency 

to others and earn interest without involving traditional banks. Platforms like Compound and Aave 

are pioneers in this space. 

Real Estate Transactions: Buying property usually involves a complex web of paperwork and 

middlemen. Smart contracts simplify this. Once you and the seller agree on the terms, the contract 

automatically transfers ownership and updates property records when the conditions are met. 

Token Sales (ICOs): Initial Coin Offerings refer to a process of fundraising, through sale of new 

cryptocurrencies to investors. Smart contracts handle the distribution of tokens and automatically 

execute transactions when investors send funds. This way it eliminates the need for intermediaries. 

Legal Contracts and Agreements: It is possible even for legal contracts to be automated. For 

instance, smart contracts may distribute royalties to musicians every time their song is streamed 

instead of making record labels go through that process. 

Voting Systems: Smart contracts can help enhance the integrity of elections. It can be done by 

storing every vote as a transaction within the blockchain, maintaining openness and transparency. 

Real-Life Examples of Smart Contracts 

 

Ethereum is the king of smart contracts. It has an open source blockchain platform that allows 

developers to build decentralized applications (DApps) using smart contracts. Examples of such 

DApps are Uniswap for trading tokens and CryptoKitties for virtual pet ownership which, run on 

Ethereum. 

Chainlink connects smart contracts with real world data. For example, if there is a delayed flight, 

Chainlink’s decentralized oracle networks provide this information in a smart contract to initiate 

insurance payouts. 

Cardano is a blockchain platform that emphasizes security and sustainability. It is looking into 

different ways of using smart contracts in many areas like supply management and identity 

verification. 



 

 

20 
 

Tezos is known for its self-amending blockchain and on-chain governance. It's used for tokenizing 

assets, enabling easy trading and management of digital assets through smart contracts. 

These examples show how flexible and useful smart contracts can be for transforming industries, 

promoting transparency and reducing reliance on intermediaries. 

Comparison between Erc-721 and Erc-1155 as smart contract examples 

 

To understand smart contracts, we have to know of two Ethereum-based standards: ERC-721 and 

ERC-1155. They are the blueprints for creating different digital assets, and they're shaping 

different industries in their unique ways. 

For example, imagine owning a rare collectible such as a limited edition action figure. Just like 

that special action figure in your collection, ERC-721 is a standard for creating unique digital 

assets. (Valeonti, F.; Bikakis, A.; Terras, M.; Speed, C.; Hudson-Smith, A.; Chalkias, K. (2021)) 

How ERC-721 Works: 

• Each token created under ERC-721 is unique and cannot be replicated. 

• Think of these tokens as one-of-a-kind items in a digital universe. 

• Examples include digital art, unique in-game items, and even real estate deeds. 

Take a multipurpose tool like a Swiss army knife for example. That's the ERC-1155 standard, 

which provides a way of creating digital assets that can allow multiple items to be in one contract. 

How ERC-1155 Works: 

• It allows a single contract to manage different types of assets. 

• Think of it as a digital backpack that can hold various items, from weapons to health 

potions in a game. 

• It's more efficient and cost-effective for managing multiple assets in one place. 

If we want to compare ERC-721 and ERC-1155, first we should break down the differences with 

a real-life example: 

Consider in an extremely simple scenario, you want to own certain in-game items while playing a 

blockchain-based game. 
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With ERC-721, each of these items are unique, collectible assets, like if you have a special sword, 

it's a 1/1. This means that other players might have rare shields and legendary helmets as their 

unique items. 

If we compare it to ERC-1155, however. The game uses ERC-1155, so your digital backpack can 

hold all your in-game items. You might have multiple swords, shields, and helmets, all managed 

within the same contract. It's like having a bag to carry everything. 

When we examine each of these, what are the benefits? Assets that should be one of a kind, such 

as limited edition digital arts or collectibles, are just right for ERC-721. However, ERC-1155 

works best in scenarios where many different assets, such as in-game items are involved. 

In terms of applications in the real world, ERC-721 can be applied to digital art marketplaces that 

have 1/1 pieces, gamified collectibles, and unique tokens that stand for assets like property deeds. 

ERC-1155 is commonly found in blockchain games allowing players to own and trade skins, 

weapons, armor among other assets found in the game. 

Chapter 5 

The Transition from Proof of Work to Proof of Stake 

 

Suppose there is a race where miners race against one another to solve difficult mathematical 

problems that allow them to add new blocks on the blockchain. This is what Proof of Work 

essentially means, an early consensus mechanism that is used in many different cryptocurrencies 

including Bitcoin. PoW includes miners using powerful computers to solve cryptographic puzzles. 

Miners spend energy, and computational power to win the right to add a block to the blockchain, 

and the miners get rewarded with new cryptocurrency coins. 

Think of a system where validators are randomly chosen to create new blocks according to the 

amount of coins they own and are willing to "stake" as collateral. Such consensus mechanism is 

referred to as Proof of Stake (PoS) with a much lower energy consumption. Validators are chosen 

to create new blocks based on the amount of cryptocurrency they "stake". Because the validators 

have a stake in the game, quite literally (their coins), they are incentivized to act honestly. This, 

however, does not consume as much energy as PoW, which makes it a greener technology. It can 
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be compared to a board game where players bet some of their chips. The more you are ready to 

stake, the larger your chance to get selected.  

Why PoS matters and why do we need a transition? The shift from PoW to PoS is driven by several 

key factors actually; There are environmental concerns, since PoW's energy consumption is 

equivalent to that of entire countries, raising environmental concerns. PoS offers a greener 

alternative. PoS can process transactions faster and at lower costs, making it more scalable for 

mass adoption. PoS is more accessible to a wider range of participants, not just those with powerful 

mining rigs. In other words, it’s much more inclusive.  

What if a city would move from gas cars to clean, electric vehicles, to reduce air pollution and 

improve sustainability. That's the kind of change we're talking about. 

Ethereum, the world's second-largest cryptocurrency, made the transition from PoW to PoS with 

Ethereum 2.0. This upgrade aims to address the environmental impact and scalability issues 

associated with PoW.  

The change is a reflection of the increased awareness that we have about the environmental impact 

of technology and of a greener and more efficient future in the world of digital finance. 

Explanation of Proof of Work (PoW) consensus mechanism 

 

It is essential that we try to get into the blockchain technology deep enough to understand PoW 

consensus mechanism. Imagine PoW as a digital puzzle-solving competition that secures the 

integrity of blockchain networks. In the blockchain world, transactions are grouped into blocks. 

But how are these blocks created and added to the chain? 

Miners compete to solve a complex mathematical problem associated with a block of transactions. 

The problem is designed to be challenging and requires significant computational power to crack. 

Miners are like digital gold prospectors. They use specialized hardware, often called miner rigs, to 

solve PoW puzzles. The first miner to solve the puzzle gets the privilege of adding the next block 

to the blockchain. As a reward for their efforts, miners are given newly created cryptocurrency 

coins and any transaction fees associated with the block. (Khosravi, A.; Säämäki, F. (2023)) 



 

 

23 
 

 

Figure 1 Proof of Work consensus mechanism visualization 

Source: https://doi.org/10.3390/en16186610 

The PoW puzzle adjusts its difficulty periodically in order to keep the block creation time 

somewhat consistent (i.e., it's about ten minutes for the Bitcoin). When more miners join the 

network, the puzzles become harder. Conversely, if miners leave, the puzzles get easier. This 

difficulty adjustment ensures a stable rate of block creation. Think of PoW as a lottery where 

miners buy tickets (computational power) to solve a puzzle. The first one to solve it wins the lottery 

and gets a reward. (Khosravi, A.; Säämäki, F. (2023)) 

Why PoW matters and what are the advantages? 

PoW makes it rather difficult for malicious actors to take control of the network, unless they have 

a bigger computational power than the entire network. It encourages a decentralized network of 

miners, preventing a single entity from dominating. New coins are minted and distributed as 

rewards for mining, promoting a fairer start for cryptocurrency. (Khosravi, A.; Säämäki, F. (2023)) 

So what’s the catch? 

https://doi.org/10.3390/en16186610
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PoW's energy consumption has raised environmental concerns, as mining farms r consume 

electricity in large quantities. Bitcoin's energy usage has been compared to countries and therefore 

it has been a topic of interest when it comes to sustainability. 

 

Figure 2 Total Bitcoin electricity consumption 

Source: https://ccaf.io/cbnsi/cbeci 

PoW is similar to a competitive sport in which miners race to solve puzzles. This is the competition 

that keeps the blockchain secure and transactions trustworthy. 

Explanation of Proof of Stake (PoS) consensus mechanism 

 

Imagine a different type of race where participants do not require massive amounts of energy to 

win. Say hello to Proof of Stake (PoS), a more sustainable, greener and energy-efficient way for 

blockchain networks to reach consensus. 

There are no miners in a PoS system, because here the participants act as validators. These 

validators take on a different role in securing the network: To be part of the consensus process, 

validators have to “stake” some cryptocurrency as collateral. This is similar to putting down a 

deposit. In contrast to PoW, where miners fight to solve hard math problems, PoS requires 

validators take turns creating new blocks. The probability of being selected to create a block is 

directly proportional to the amount of their stake of cryptocurrency. If a validator creates a block, 

https://ccaf.io/cbnsi/cbeci
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other validators verify its validity and if the block is legitimate, it will be added to the blockchain. 

(Shijie Lin. (2023)) 

PoS is a smarter and more efficient way of keeping things secure. Unlike PoW, where lots of energy 

is used for security, PoS doesn't need that much. Instead, people who already have some of that 

cryptocurrency, play a role in keeping everything safe. It's like they have a share in a game, and 

because they've got skin in the game, validators use their cryptocurrency holdings. 

 

Figure 3 Proof of Stake consensus mechanism visualization 

Source: https://doi.org/10.3390/en16186610 

Validators are incentivized to act honestly because they have something to lose, their staked coins. 

They stand at risk of losing their collateral if they validate fraudulent transactions. PoS systems 

often process transactions more quickly and at lower costs, making them more scalable for 

everyday use. 

Think of PoS like a group of friends deciding where to go for dinner. Instead of racing to decide, 

they each contribute a bit of money as collateral. The friend chosen to pick the restaurant has an 

incentive to choose wisely because they don't want to lose their money. 

One of the widely used digital currencies, Ethereum transitioned from PoW to PoS with its 

Ethereum 2.0 upgrade, which greatly reduced Ethereum’s energy consumption. 

Cardano is a sustainability and academic research focused blockchain platform, which operates on 

a PoS based consensus mechanism. 

https://doi.org/10.3390/en16186610
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Proof of Stake is like a new way to keep blockchain networks safe, it's a shift from the traditional 

energy-intensive way, towards an environmentally friendly and energy-efficient way. This change 

isn't just about saving energy, it's also about making cryptocurrencies accessible for everyone 

without hurting the Earth. A smart choice that shows how we can use technology in a way that's 

better for our planet. It's like choosing a friendlier path for our future. (Khosravi, A.; Säämäki, F. 

(2023)) 

Comparison of PoW and PoS in terms of energy consumption and security 

 

How do they compare in terms of energy consumption and what is their environmental impact? 

Let’s take a look at Proof of Work (PoW) first: 

Well, as we learned before it’s energy-hungry. Miners are required to use powerful computers to 

solve complex puzzles. This process consumes a substantial amount of electricity. The 

environmental concern is driven by the energy-intensive nature of the PoW system. The majority 

of PoW mining is powered by non-renewable energy sources, contributing to carbon emissions. 

(Rachel Rybarczyk, Drew Armstrong and Amanda Fabiano (2021)) 

PoW is like a race car—powerful, but not friendly to the environment.  

PoS does things a bit differently, we skip that energy-guzzling mining process. Instead of miners, 

we've got validators. They get chosen to make new blocks based on how much cryptocurrency 

they own and are willing to put up as collateral. It's like they're saying, "Hey, I've got some crypto 

to back up this block creation!" The more tokens you've got, the more chances you have to create 

new blocks. (Kapengut, E.; Mizrach, B. (2023)) 

The Ethereum transition to PoS has cut the electricity usage of the network to 0.015 Terra Watts 

per hour, a 99.98% decrease 
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Figure 4 Ethereum PoS Transition’s effect on energy consumption 

Source: https://doi.org/10.3390/commodities2020006 

CCRI estimate that The Merge reduced Ethereum's annualized electricity consumption by more 

than 99.988%. Likewise, Ethereum’s carbon footprint decreased by approximately 99.992% (from 

11,016,000 to 870 tonnes CO2e). To put this in perspective, the reduction in emissions is like going 

from the height of the Eiffel Tower to a small plastic toy figure, as illustrated in the figure below. 

As a result, the environmental cost of securing the network is drastically reduced. At the same 

time, the network's security is believed to have improved. (Ethereum's energy expenditure (2023)) 

 

Figure 5 Ethereum PoS Transition’s scale visualization 

Source: https://ethereum.org/en/energy-consumption/ 

https://doi.org/10.3390/commodities2020006
https://ethereum.org/en/energy-consumption/
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PoS is often seen as a greener alternative to PoW due to its significantly lower energy consumption. 

PoS is like an electric vehicle—it's energy-efficient and eco-friendly. 

If we take a look at the security aspect, then PoW is like protecting the castle. PoW involves miners 

solving cryptographic puzzles thus making it costly to attack the network. 

An attack on a PoW network would require controlling more than 50% of the network's 

computational power, which is expensive and challenging. It is called the “51% Attack”. PoW has 

proven that it can provide security, with Bitcoin operating securely for over a decade. (Sayeed, S.; 

Marco-Gisbert, H. (2019)) 

However, PoS uses delegated validators whose staked cryptocurrency acts as collateral and 

incentive to act honestly. PoS doesn't have the same computational barrier as PoW, making it 

theoretically more vulnerable to certain attacks. It is still relatively new, and its long-term security 

track record is being established. 

A 51% attack would be required to successfully control a network to accept fraudulent transactions. 

This is impractical as it requires the attacker to have a higher investment of owning 51% of the 

finite number of coins in the cryptocurrency ecosystem. PoS is like securing a fortress with guards 

who have a personal stake in its safety—it's a different approach, but one that can be equally 

effective. 

Choosing between the two is like choosing between two different security systems for your home. 

PoW offers a robust defense through computational complexity but comes at the cost of high 

energy consumption. PoS offers a more environmentally friendly approach and security through 

financial collateral. Ultimately, the choice between PoW and PoS depends on a blockchain's goals 

and values. Some opt for PoW's tried-and-true security, while others embrace PoS's energy 

efficiency and inclusivity. Both mechanisms have their strengths, and the crypto world is 

continually evolving to strike the right balance between security and sustainability. 
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Chapter 6 

Examination of the energy usage of cryptocurrency transactions 

 

We have arrived to the heart of the cryptocurrency ecosystem, where we will take a look into the 

energy consumption of every transaction. We are going to unravel the mysteries behind the energy 

intensive processes and understand how they compare to everyday activities. 

Imagine every cryptocurrency transaction as a tiny engine, revving up and consuming energy as it 

processes. Whether it's sending or receiving coins, each transaction involves energy-intensive steps 

that power the decentralized network. To put this into perspective, let's compare the energy usage 

of cryptocurrency transactions with two common activities: sending emails and making bank 

transfers. It's like comparing the fuel consumption of different vehicles—each serves the same 

purpose but with varying efficiency. 

Computational power is needed to verify, record and confirm every transaction on a blockchain; it 

is well known that this is the case with cryptocurrencies. The energy consumption varies based on 

the specific cryptocurrency and its consensus mechanism. 

Sending emails is a simple process, right? But behind the scenes, data centers and servers work 

tirelessly to transmit your messages. A single email may appear to cost only a tiny fraction of 

energy but multiplying that into the billions of emails dispatched each day amounts to a substantial 

energy footprint. 

Traditional bank transfers involve intricate systems and data processing, all of which require 

electricity Although modern banking is becoming increasingly digital, the energy consumption 

associated with these operations remains a significant factor to consider. The adoption of 

cryptocurrencies could potentially impact the traditional financial system. Just like introducing a 

new form of energy alters the landscape of an ecosystem, the rise of cryptocurrencies could 

revolutionize the dynamics of the financial world. 

We will also look at the energy consumption in cryptocurrency transactions and how their 

widespread adoption could potentially reduce the negative environmental impact of centralized 

banking. It's like discovering an eco-friendly alternative that benefits both the environment and the 

global financial landscape. 
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Comparison of Cryptocurrency Transaction Energy Usage with Email and Traditional Bank 

Transfers 

 

Figure 6 Ethereum PoS Transition’s comparative chart 

Source: https://ethereum.org/en/energy-consumption/ 

Cryptocurrency transactions, despite their innovative appeal, has brought criticism towards it being 

energy intensive. Let's shine a light on the energy footprint of these digital transactions and 

compare them with the energy consumption of everyday operations like sending emails and 

traditional bank transfers. 

Validation of cryptocurrency transactions, especially, under the PoW, involves intensive 

computation power. This energy-intensive procedure ensures to maintain the security and integrity 

of the decentralized network. Despite ongoing advancements in energy-efficient protocols like 

Proof of Stake (PoS), some cryptocurrencies still rely on energy-intensive PoW, leading to 

significant energy consumption. (Alshahrani, H.; Islam, N.; Syed, D.; Sulaiman, A.; Al Reshan, M.S.; Rajab, 

K.; Shaikh, A.; Shuja-Uddin, J.; Soomro, A. (2023)) 

https://ethereum.org/en/energy-consumption/
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Figure 7 Bitcoin’s annualized electricity consumption 

Source: https://ccaf.io/cbnsi/cbeci 

The Bitcoin network consumes an estimated ~125 TWh/yr in total.  

Although sending an email may appear simple, the data centers and servers facilitating the delivery 

of messages consume a considerable amount of energy.  The energy expenditure per individual 

email might appear minimal, but when considering the massive volume of daily emails globally, 

the cumulative energy usage becomes notable. Data centers usually use a lot of energy to maintain 

their servers. They consume about 1,000 kWh per square meter. This is about ten times the power 

consumption of a typical American home. The most common data center equipment is the server 

racks, which use a lot of energy to maintain and cool down their components. The data center 

cooling systems are also relatively inefficient and consume about 70% of the total energy used in 

a data center. (Josh Mahan (2023)) 

On a worldwide scale, it’s estimated that the transmission of data networking can consume 

anywhere from 260 to 340 TWh, or around 1 to 1.4% of the electricity used in the world. (Josh 

Mahan. (2023)) 

The conventional financial system also relies heavily on energy for its operation, including data 

processing, transaction verification, and maintenance of banking infrastructure. Although digital 

https://ccaf.io/cbnsi/cbeci
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banking is gaining ground, the overall energy consumption associated with traditional banking 

operations remains substantial. 

The global electricity consumption of the banking system is estimated to be 238.92 TWh/yr. Rachel 

Rybarczyk, Drew Armstrong and Amanda Fabiano. (2021). 

The only bank that reports the number of data center it uses is Bank of America, which has 23 

private data centers. To obtain the electricity consumption of these data centers, an estimated area 

of 75,000 ft2 and a 400 W/ft2 of demand are assumed. A banking data center operates 24 hours a 

day, 7 days a week, 52 weeks a year, for a total of 8,760 hours per year. The annual electricity 

consumption is estimated to be 6.04 TWh/yr. (Rachel Rybarczyk, Drew Armstrong and Amanda Fabiano 

(2021)) 

We assume that there is a linear relationship between Bank of America’s estimated data center 

electricity consumption and the total deposits, which will help us to estimate the data center 

demand for the top 100 global banks as reported by the S&P Capital IQ,. The total deposits for the 

top 100 global banks are $70,972.10 billion, and the total deposits for Bank of America is 

$1,795.48 billion. (Rachel Rybarczyk, Drew Armstrong and Amanda Fabiano (2021)) 

The estimated annual electricity consumption of the banking system’s data centers is estimated to 

be the product of the total top 100 global banks annual deposits and the ratio of Bank of America’s 

estimated annual data center usage to Bank of America’s annual deposits, which is 238.92 TWh/yr. 

(Rachel Rybarczyk, Drew Armstrong and Amanda Fabiano (2021)) 

The banking system does not report data on the electricity required to operate ATMs. This value is 

approximated from multiplying the total number of ATMs, the average demand per an ATM and 

the duration of operation. An ATM is operational 24 hours a day, 7 days a week, 52 weeks a year, 

for a total of 8,760 hours. The typical demand of an ATM is taken to be 145W. It is estimated that 

the global annual electricity consumption of ATMs to be 3.09 TWh/yr (Rachel Rybarczyk, Drew 

Armstrong and Amanda Fabiano (2021)) 
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Figure 8 Gold Production (Upstream) and Consumption (Downstream) Processes 

Source: Rachel Rybarczyk, Drew Armstrong and Amanda Fabiano. (2021). 

 

To compare this to Bitcoin’s electricity consumption, we only considered direct GHG emissions 

(scope 1), indirect electricity emissions (scope 2), and any emissions associated with gold refining 

and recycling. The annual GHG emissions from these segments amounted to 100,408,508 t CO2. 

We then converted the GHG emissions number to kWh/yr using a global IEA carbon intensity 

multiplier of 0.92 lb CO2/kWh. Using this multiplier, it is estimated that these elements of the gold 

industry utilize roughly 240.61 TWh/yr. (Rachel Rybarczyk, Drew Armstrong and Amanda Fabiano 

(2021)) 

In comparing the energy consumption of these processes, we uncover varying degrees of energy 

utilization. Cryptocurrency transactions often stand out due to the intensive computing 
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requirements involved, whereas emails and traditional bank transfers also leave discernible energy 

footprints in their wake. 

 

Impact of Cryptocurrency Adoption on the Traditional Financial System: Considering Energy 

Consumption 

 

As cryptocurrencies become more popular, it's really important to see how they might affect our 

existing financial system. One big thing to check is how they use energy compared to the money 

we use now. Let's look at how the growth of cryptocurrencies may affect the functioning of the 

financial landscape, with a focus on energy related issues.  

With their decentralized and secure nature, present an alternative approach to financial transactions 

which do not need centralized authorities such as banks. However, the energy-intensive nature of 

some cryptocurrency should serve as a point of concern. While traditional financial systems also 

consume energy, the decentralized nature of cryptocurrencies, particularly those using PoW 

protocols, demands substantial computational power, contributing to an increased overall energy 

footprint. (Bielecki, S.; Skoczkowski, T.; Sobczak, L.; Wołowicz, M. (2022)) 

As the world of finance continues to advance, blockchain technology, with their focus on 

transparency and security, have the potential to redefine efficiency and security standards. The 

adoption of more efficient protocols would result in a reduced consumption of energy which makes 

cryptocurrencies a more sustainable alternative. Despite its innovative potential, cryptocurrencies 

are still being challenged on their balance with the sustainable nature of energy consumption.  The 

adoption of energy-efficient practices and renewable energy sources in the realm of 

cryptocurrencies can help build a more sustainable financial system for the future. 

The traditional financial sector should work alongside the cryptocurrency industry in developing 

sustainable solutions. Integrating energy-efficient practices and technologies across both systems 

can lead to a more balanced approach that fosters innovation while minimizing the environmental 

impact. 
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Chapter 7 

Comparative analysis of various cryptocurrency chains (e.g., Polygon, Solana, Ethereum, 

Bitcoin's Lightning Network, Doge Network) 

 

In this chapter, you will see a comparative analysis of top chains, explaining their unique features 

and functionalities. Let’s take a look at each chain, evaluating them for efficiency, scalability, and 

energy consumption as we attempt to unveil their role in the world of digital finance. 

Bitcoin's Lightning Network: A layer-two protocol known as The Lightning Network has been 

developed for Bitcoin's blockchain to reduce transaction costs while maintaining speed. It is quite 

transformative in the sense that it has a potential in enhancing the speed and efficiency of Bitcoin 

transactions. 

The Lightning Network is particularly fast in settling transactions, able to handle millions to 

billions of transactions per second across the network. It is highly economical, providing 

opportunities for new applications including instant micropayments. It makes an attractive solution 

for improving transaction efficiency and scalability in the cryptocurrency space.  

 

Figure 9 Bitcoin’s Electricity Consumption and Carbon Emissions 

Source: https://indices.carbon-ratings.com/ 

The energy consumption of Bitcoin is comparable to entire countries' total annual energy 

consumption, highlighting the substantial energy demand of the Bitcoin network. Additionally, its 

CO2 emissions are close to significant industrial sectors, emphasizing the environmental impact 

of Bitcoin mining.  

 

Doge Network: There is Doge Network, characterized by its vibrant community and light-hearted 

approach. It has unique attributes, and a role in fostering engagement and participation within the 

cryptocurrency ecosystem. 

https://indices.carbon-ratings.com/
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Although comprehensive data is limited, the Doge Network demonstrates rapid transaction speeds, 

typically processing transactions within seconds at minimal costs, often amounting to just a few 

Dogecoins. Despite its current limitations, its efficient transaction processing hints at its potential 

for streamlining everyday transactions within the cryptocurrency realm. 

 

Figure 10 Dogecoin’s Electricity Consumption and Carbon Emissions 

Source: https://indices.carbon-ratings.com/ 

Despite consuming much less energy than Bitcoin, Dogecoin still has significant energy needs, 

equivalent to the energy consumption of a sizeable city or region. Its CO2 emissions, although 

lower, still represent a notable environmental footprint that necessitates sustainable practices.  

Ethereum: Ethereum, the legacy token, renowned for its smart contract functionality and 

pioneering contributions to the realm of decentralized finance. It has a significant impact on the 

broader cryptocurrency landscape and its continued quest for scalability and energy efficiency. 

Layer 2 solutions such as rollups are used on the Ethereum network to improve scalability and 

lower transaction fees. While both gas prices and transaction type affect transaction fees, this 

solution has the potential to significantly reduce costs for end users. With current rollups being 

several times cheaper than Ethereum's primary network, the network aims to further optimize these 

solutions to provide users with more cost-effective transactions, likely costing less than $0.001. 

 

Figure 11 Ethereum’s Electricity Consumption and Carbon Emissions 

Source: https://indices.carbon-ratings.com/ 

Ethereum's energy consumption, while less than Bitcoin's, is still considerable. It can be likened 

to the energy usage of thousands of households over a specific time frame, indicating the necessity 

for energy-efficient protocols in the Ethereum network. Its CO2 emissions, though lower compared 

to other chains, still signify the importance of minimizing environmental impact. 

https://ethereum.org/en/roadmap/scaling/ 

https://indices.carbon-ratings.com/
https://indices.carbon-ratings.com/
https://ethereum.org/en/roadmap/scaling/
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According to their website: Ethereum is a green blockchain. Ethereum relies on ETH as opposed 

to using energy to support its proof-of-stake consensus mechanism and to secure the network. 

Ethereum's energy consumption is approximately ~0.0026 TWh/yr across the entire global 

network. 

Solana: Solana is like a dynamic world, celebrated for its high-speed transaction capabilities and 

seamless scalability. It has a unique architecture, and it facilitates the development of decentralized 

applications with unprecedented efficiency. 

Offering a rapid block time of 400 milliseconds and the capacity to handle thousands of 

transactions per second, Solana presents itself as a competitor in the cryptocurrency landscape. 

Transaction fees stay below $0.0025, the network operates with high efficiency and remains 

energy-efficient, using a proof-of-stake mechanism that minimizes its environmental impact. 

 

Figure 12 Solana’s Electricity Consumption and Carbon Emissions 

Source: https://indices.carbon-ratings.com/ 

Solana's energy consumption, although relatively lower than Ethereum's, remains a significant 

factor in assessing its sustainability. This usage can be paralleled with the energy demands of 

numerous commercial operations or facilities, emphasizing the need for energy-efficient practices. 

Its CO2 emissions, while less than Ethereum's, underscore the importance of prioritizing eco-

friendly solutions within the Solana network. 

https://solana.com 

 

Polygon: Finally, we have Polygon, a vibrant universe, known for its scalability and low-cost 

transactions. Thanks to its framework, it has potential to revolutionize decentralized applications 

and enhance the efficiency of the blockchain ecosystem. 

Polygon’s transaction processing costs average around $0.015, demonstrating the attractiveness of 

this blockchain platform for users looking forward to a low-cost solution. Polygon has branded its 

blockchain as a carbon-neutral network, which mirrors the increasing need and growing demand 

https://indices.carbon-ratings.com/
https://solana.com/
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for sustainable and eco-friendly blockchains. Its quick transaction processing and sustainability 

efforts highlight its potential for widespread adoption and diverse use cases within the 

cryptocurrency ecosystem. 

 

Figure 13 Polygon’s Electricity Consumption and Carbon Emissions 

Source: https://indices.carbon-ratings.com/ 

Polygon shows substantially lower energy consumption and carbon emissions compared to other 

chains, reflecting its commitment to energy efficiency and environmental responsibility. This 

energy usage can be compared to the power consumption of a small community, signifying its 

relative sustainability and potential for reduced environmental impact compared to other 

cryptocurrency networks.  

https://polygon.technology/home 

Chapter 8 

In-depth exploration of cryptocurrency mining 

 

Most of these blockchains depend on cryptocurrency mining, that verifies transactions and adds 

them to the blockchain ledger. The following chapter examines the complex process of 

cryptocurrency mining, its core processes and wider implications in the cryptocurrency ecosystem. 

This involves using powerful computers to compute complex mathematical puzzles for verifying 

transactions and to keep off fraudulent activities from the network. It's a competitive process where 

miners race to solve these complex puzzles and add new blocks of transactions to the chain. When 

they do it successfully, they get rewarded with new digital coins or some fees from the transactions 

they've checked. This is done by a combination of hardware and software components, built to 

check transactions and make sure the blockchain stays safe and sound. Here's a closer look at the 

important stuff miners use: 

These specialized computer systems are commonly known as mining rigs or mining hardware and 

they are equipped with multiple and highly powerful processors, graphic cards (GPUs) or 

application-specific integrated circuits (ASICs). These rigs are specifically designed to perform 

https://indices.carbon-ratings.com/
https://polygon.technology/home
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the complex mathematical computations required for mining cryptocurrencies. Mining rigs 

generate heat during the mining process due to the intensive computational tasks involved. The 

mining hardware needs efficient cooling systems like fans and heat sinks to avoid overheating and 

to maintain its good performance and life span. Mining rigs have strong and durable power supply 

units that provide enough energy for the non-stop functioning, as the mining process has high 

energy demands. The mining hardware usually requires high power input for its stable and 

uninterrupted operation, often provided by high-wattage Power Supply Units (PSUs). Mining 

software applications allow miners to connect their hardware with the blockchain network and 

take part in the mining process. These applications assist in communication of the mining hardware 

with the blockchain in which miners verify transactions, solve complex algorithms, and add new 

blocks to the blockchain. Miners use specific blockchain protocols tailored to the cryptocurrency 

they are mining. These protocols define the rules and mechanisms for verifying transactions and 

reaching consensus within the blockchain network. Different cryptocurrencies may employ 

distinct consensus mechanisms, such as proof-of-work (PoW) or proof-of-stake (PoS), determine 

how people mine and add new blocks to the chain. The digital assets produced during mining 

operations are stored in cryptocurrency wallets, that are used by miners for securing their earnings 

to manage their transactions. These wallets come in many different shape and form, these can be 

either hardware devices, or software applications that provide different levels of security and 

accessibility for the cryptocurrencies. 

The integration of efficient hardware and software components is essential for successful and 

profitable cryptocurrency mining operations. The development in mining technology is focused 

on promoting efficient mining, conserving energy, and enhancing the overall productivity of 

mining operations without compromising environmental influence. Furthermore, the discussion 

delves into the energy-intensive nature of cryptocurrency mining, highlighting the significant 

electricity consumption associated with the computational power required for mining operations. 

This means that an evaluation of the environmental impact of mining, as well as carbon footprint 

is necessary if we want to realize sustainable mining practices within the cryptocurrency industry. 

(Sołtysik, M.; Kozakiewicz, M.; Jasiński, J. (2022).) 

The mining industry has experienced dynamic shifts in profitability and competitiveness, largely 

influenced by various factors that continually shape the landscape. The rise of large-scale mining 
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operations and the formation of mining pools, the pursuit of efficient mining strategies and the 

optimization of operational costs have become paramount for sustained profitability.  

Larger mining operations benefit from economies of scale, leveraging bulk purchasing power for 

mining hardware and accessing competitive electricity rates. This advantage enables them to 

optimize costs and maximize operational efficiency, thereby enhancing their overall profitability 

in the competitive mining landscape. 

The evolution of mining hardware technology such as the specialized ASICs and GPU has 

transformed the mining industry. Miners are always looking for the latest hardware upgrades and 

more energy-efficient solutions to improve their mining capabilities and remain competitive. 

Mining pools have emerged as collaborative networks of individual miners pooling their 

computational resources to increase their collective mining power. Miners pool together their 

resources and share it while ensuring that there's a seamless distribution of rewards based on 

contributed work. Thus, it helps to ensure a more stable and predictable income stream, eliminating 

the risks associated with solo mining and ensuring a more steady cash flow. 

Mining operations seek to implement sustainable practices and energy efficient solutions in order 

to mitigate their environmental impacts as well as operating costs. Given the rising attention to 

green energy adoption and exploration of renewable energy sources, mining companies have 

started searching for sustainable replacements for the traditional energy-consuming mining 

methods, seeking to combine profitability with environmental responsibility. 

Profitability in the mining industry is influenced by the changing market conditions or regulatory 

frameworks, which may negatively affect it. Cryptocurrency price fluctuations, regulatory shifts 

in different jurisdictions, and changes in mining reward structures can determine mining 

operation’s overall profitability, forcing miners to adjust their strategies in accordance with market 

trends and legal framework changes. 

Market dynamics that are constantly changing requires a comprehensive understanding of market 

trends, technological innovations, and regulatory landscapes. Miners are constantly reassessing 

their ways by adopting sustainable approaches and increasing operational efficiencies in an attempt 

to stay profitable and competitive within the fast changing crypto mining environment. 
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Explanation of how mining works 

 

Imagine cryptocurrency mining as the superhero guarding the safety of digital transactions. Its 

main job is to make sure all the transactions are honest and secure. How? Well, mining involves 

the validation of transactions and the addition of new blocks to the blockchain ledger through 

complex computations. This process ensures the transparency and unchangeability of the 

distributed ledger, preventing any sneaky business and maintaining the decentralized nature. 

Using specialized computer hardware fitted with high computational power, miners start by 

solving complex mathematical puzzles that initiate the mining process. These cryptographic 

puzzles have to be very difficult and demanding in order to require extensive calculations to 

provide a secure and reliable validation mechanism. Miners compete to solve these puzzles, and 

the first miner to successfully validate a block earns the right to add it to the blockchain. Successful 

validation involves a consensus mechanism which validates the genuineness of the transaction and 

ensures its inclusion in the public ledger. As a reward the miner is issued with either new coins, 

transaction fees or a mixture of these, depending on the particular cryptocurrency protocol. The 

mining process also involves the creation of a new block that contains a batch of verified 

transactions. Each new block is linked to the preceding blocks through cryptographic hash 

functions, forming an unbroken chain of transaction records. This chain of blocks, known as the 

blockchain, serves as a comprehensive ledger that maintains the entire transaction history of 

cryptocurrency. 

Analysis of the energy usage in mining operations 

 

The analysis of energy usage in cryptocurrency mining operations reveals the significant 

consumption of electricity associated with the computational processes involved. Mining activities 

demand substantial energy inputs to power the specialized hardware and maintain the high 

computational capacity required for solving complex cryptographic puzzles. 

Studies show that mining operations tend to have the same level of energy consumed as small 

countries with some of the most popular cryptocurrencies consuming power at a scale equal to 

entire nations. This has raised concerns on the environmental aspect, focusing on the mining’s 

energy-intensive nature, that is, their dependence on non-renewable energy sources and the 
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associated carbon emissions. As the demand for cryptocurrencies continues to rise, so does the 

energy consumption of mining operations. The competition among miners to secure block rewards 

and transaction fees drives the need for increasingly powerful hardware, resulting in heightened 

electricity usage and subsequent environmental implications. In addition, the location of mining 

activities greatly affects the energy sources used. Most of the mining is done in regions where 

electricity is predominantly derived from non-renewable sources like coal and natural gas; hence, 

this leads to high carbon footprint for the cryptocurrency industry. These have motivated the 

pursuit of alternate energy solutions and more sustainable mining approaches in dealing with the 

energy issues in mining operations. Some mining facilities have started introducing renewable 

sources of energy such as solar and wind power to cut down their carbon footprint and dependence 

on the conventional energy grid. (Miśkiewicz, R.; Matan, K.; Karnowski, J. (2022)) 

 

Figure 14 Bitcoin Mining Map 

Source: https://chainbulletin.com/bitcoin-mining-map/ 

 

Energy use in mining operations is an ongoing discussion and it calls for sustainable practices 

within the cryptocurrency industry. Promoting the use of renewable energy sources will 

https://chainbulletin.com/bitcoin-mining-map/
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encourage energy efficient mining technologies, the industry can strive towards achieving a more 

sustainable and environmentally conscious approach to cryptocurrency mining. 

Chapter 9 

Exploration of the potential for blockchain technology in carbon offsetting 

 

Blockchain technology can play a crucial role in helping us deal with climate change by making it 

easier to trade and manage carbon credits. In other words, imagine blockchain as a safe and 

transparent digital ledger where each carbon credit transaction is recorded. It ensures that everyone 

involved can trust the process and reduces the chances of any funny business happening. 

Smart contracts operate like digital agreements, they execute automatically, and they can ensure 

that all the terms and conditions of carbon credit transactions are followed exactly as agreed. This 

means less paperwork and fewer middlemen, which makes trading carbon credits more efficient 

and less costly. Blockchain helps us keep records for carbon credits, from when the credits are 

created to when they're used. This kind of transparency helps everyone involved to see exactly 

where the carbon credits are coming from and how they're being used to combat climate change. 

Blockchain contributes towards encouraging more players into the market through making carbon 

credit trading much easier for more people and organizations that are willing to participate. This 

means that not only big companies but also everyday people like you and me can participate in 

making the world a greener place. 

It could transform our fight against climate change in a manner that the carbon credit trading will 

be more secure, transparent, and accessible to everyone. By uniting more people to combat climate 

change, blockchain can help us build a more sustainable and eco-friendly future for generations to 

come. 

Real-world examples of blockchain-based carbon offset projects 

 

Nori is a blockchain-based platform that focuses on removing carbon dioxide from the atmosphere. 

It allows farmers to earn Nori Carbon Removal Certificates by implementing certain farming 

practices that reduce carbon emissions. These certificates can then be traded on the Nori 

marketplace, facilitating a transparent and secure way to fund sustainable agricultural practices. 
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Companies can compensate for their carbon footprint by investing in sustainable environmental 

projects through ClimateTrade. Blockchain technology enables them to trace and verify carbon 

credits, so that companies can invest in verified projects that contribute to carbon neutrality. 

Poseidon facilitates the integration of carbon credits into everyday transactions. It enables 

individuals to offset their carbon footprint through microtransactions, ensuring that every purchase 

contributes to funding environmental conservation projects. This approach allows for the seamless 

integration of carbon offsetting into various aspects of daily life. 

Veridium focuses on creating digital assets backed by environmental assets. By tokenizing carbon 

credits and other ecological assets, with the aim to provide a transparent and accessible 

marketplace for trading these assets. This process ensures the integrity and reliability of carbon 

offset projects while promoting sustainable practices on a global scale. 

These examples clearly demonstrate the use blockchain technology in carbon offset projects and 

indicate how this technology could transform the way we approach environmental conservation 

and sustainability. These initiatives use the transparency and security of blockchain to implement 

innovative solutions to fight against climate change for a greener future. 

Discussion on the environmental impact of blockchain adoption 

 

The increasing adoption of blockchain technology raises concerns about its environmental effect. 

Although blockchain is revolutionary in many industries, its high energy usage and carbon dioxide 

emissions have raised questions regarding its sustainability. 

Energy intensive mining process, verification of transactions, and maintenance of blockchain 

networks have resulted in a significant increase in global energy consumption. This has led to calls 

for more efficient and eco-friendlier blockchain protocols to minimize this impact. People want to 

find ways to do this without using so much energy because it's not good for the environment. Some 

types of blockchain use lots of energy, especially the ones using PoW consensus mechanism, 

resulting in an increasing amount of carbon emissions. This has raised questions about the 

sustainability of blockchain technology and its compatibility with global efforts to reduce 

greenhouse gas emissions and combat climate change. (Khan, D.; Jung, L.T.; Hashmani, M.A. (2021)) 
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However, moves to shift to renewable energy sources for blockchain operations have attracted 

some attention, with plans under way to incorporate more renewable energy in the mining and 

verification processes. The use of renewable energy in integration with blockchain technology 

would be an approach to environmental sustainability. Improving the scalability and energy 

efficiency of blockchain networks has become the main focus for developers and researchers. 

Various consensus mechanisms, such as proof-of-stake, are being explored to reduce energy 

consumption and carbon emissions while maintaining network security and performance. To 

mitigate these environmental concerns, it is important to implement sustainable practices within 

the blockchain, such as creating eco-friendly protocols, carbon offset programs, and reports that 

are publicly accessible. These can help minimize the environmental footprint of blockchain and 

contribute to a more sustainable digital ecosystem. (Fadeyi, O.; Krejcar, O.; Maresova, P.; Kuca, K.; 

Brida, P.; Selamat, A. (2020)) 

The environmental costs associated with adopting blockchain have become a significant concern 

as the industry grows. It is essential to maintain a balance between technological advancements 

and sustainable practices to ensure the long-term viability of blockchain while minimizing its 

ecological impacts. 

Chapter 10 

Analysis of Elon Musk's impact on the cryptocurrency market and sustainability efforts 

 

Elon Musk, the CEO of Tesla and SpaceX, is a big deal in the cryptocurrency world. When he says 

stuff about certain cryptocurrencies like Bitcoin or Dogecoin, it can make their prices go crazy, 

this is called “the Elon Musk effect”. His tweets can make investors feel all kinds of ways, showing 

how important famous people are in the crypto world. 

Musk cares a lot about using energy in a good way, so when he talked about Bitcoin using too 

much energy, it got everyone thinking about how to use better, more eco-friendly energy for 

mining. This got people talking about using solar power and other clean energy for mining, which 

is a big change for the industry. It's like he turned on a lightbulb for people to start looking at better 

ways to do things. He is also big on new technology.  

He likes making things better, like electric cars and cool new ways to use energy. His love for new 

tech has rubbed off on the crypto world too. People are now thinking more about how to mix clean 
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energy with this digital money stuff. This has made the industry want to find ways to be more eco-

friendly and use technology that's good for the planet. His impact isn't just on the market. It's also 

on the rules and regulations that control how things work. Because of Musk, people are talking 

more about how to make rules that let crypto grow in a good way, without hurting the planet. This 

has made everyone think about having rules that help the industry grow in a safe and eco-friendly 

way. By looking at how Elon Musk has affected the crypto world and its move towards 

sustainability, we can understand better how important it is for everyone to work together.  

 

Examination of government policies and regulations affecting cryptocurrency sustainability 

 

However, when it comes to cryptocurrency it’s not only about what people think and do but also 

about what the big bosses in the government think. These are the people who make the rules that 

everyone has to follow.  

The concept of cryptocurrencies is unique for most nations. Where some nations love them and 

wish they can expand, others have their doubts. This can make things a little complicated for the 

crypto world because they have to play by different rules depending on where they are. In some 

places, the government has set rules to make sure that the environment stays safe while people use 

cryptocurrencies. They want to make sure that all the energy used for mining is clean and not 

hurting the planet. This is like having rules for a game that make sure no one gets hurt. Some 

governments are even thinking about making their own digital money. They call it "central bank 

digital currency," or CBDC for short. This is a bit like a big boss joining the game with their own 

team. It's a way for them to have more control over the money in the country and make sure things 

stay safe and stable. (Cumming, D.J.; Johan, S.; Pant, A. (2019)) 

The United States is like the team captain in this game. They have a big say in how things work. 

They have some rules for crypto, but they're still figuring out the best way to do things. In a sense, 

they wish everyone could participate but at the same time it is important to have someone watching 

out for what should and shouldn’t be done. 

China is another big player. They have some strict rules for cryptocurrencies. They're a bit like the 

tough defenders on a soccer team, making sure that no one gets past them easily. They're not so 
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keen on the idea of people using cryptocurrencies too much, and they've even said that they don't 

want people to use them for buying things. 

For instance, some other countries such as Switzerland and Japan are relatively tolerant of 

cryptocurrency. They are like the midfielders on the field running up and down and attempting to 

do something. They've made some rules to keep things safe, but they also want to make sure that 

people can use cryptocurrencies if they want to. 

Lastly, there are countries like India and Russia. In a nutshell, they are still trying to figure out 

what they think about cryptocurrencies. They're a bit like the new players on the team, trying to 

learn the game and see if they like it.  

Ultimately, all these countries are focused on ensuring cryptocurrencies can grow and help people, 

but at the same time, they want crypto to be safe and fair. It's like they're all trying to play on the 

same field, but they need to agree on the rules first. 

Sometimes, these rules can make it hard for the crypto world to grow. It's like having too many 

rules in a game that make it less fun. People worry that too many rules could stop the crypto world 

from doing cool new things that could help everyone. The United Nations, which is like a big 

group of countries that work together, also has its say in the crypto world. They care a lot about 

the planet and make sure that everyone is treated fairly. (Sanz-Bas, D.; del Rosal, C.; Náñez Alonso, S.L.; 

Echarte Fernández, M.Á. (2021)) 

Considering all these rules and ideas it is obvious that the government has a major role in the 

crypto world. By understanding how the government thinks, we can see how to make rules that 

help the crypto world grow in a good way, without hurting the planet or leaving anyone behind. 

Evaluation of the role of international organizations (e.g., the United Nations) in promoting 

blockchain sustainability 

 

Think of international organizations like the United Nations (UN) as the peacekeepers of the crypto 

world. They want to make sure everyone is playing nicely and that things are fair for everyone. 

UN acts like a parent, whose aim is to ensure that his kids (in this case, countries and 

cryptocurrencies) are doing the right thing. They care a lot about the planet and the people who 

live on it. Sustainability is one thing that they are really concerned about. That means they want to 
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make sure that the crypto world is not hurting the environment. They want to see clean and green 

energy used for mining, so the planet doesn't get sick. UN also wants to ensure that everyone gets 

a piece of the crypto pie. They do not want to leave some people behind. This is like ensuring each 

person has an equal chance of winning. Therefore, the UN ensures that everything is being done 

right and safely. They talk to other nations about key issues. They also play an important role to 

ensure that cryptos are used with the right intention. However, the United Nations cannot do it by 

itself. It's like a big team effort to make sure the crypto world is safe and fair for everyone. That’s 

one way in which international bodies like the UN support sustainability in the crypto world. 

They're like the referees in the game, making sure everyone follows the rules and plays fair.  

Besides the United Nations, there are several other big organizations that play a significant role in 

shaping the landscape of blockchain and cryptocurrency sustainability. These organizations often 

act as guides, setting standards and offering support for the industry.  

One such influential body is the International Monetary Fund, the IMF, like the wise elder in the 

cryptocurrency world, provides advice and guidance on how to manage finances and resources. 

They care about stability and making sure that the crypto world doesn't get too wild and 

unpredictable. The World Bank, which is a bit like the financial advisor for the crypto community, 

focuses on helping countries and businesses grow by providing financial and technical assistance. 

They want to make sure that the crypto world is a place where everyone has the opportunity to 

thrive and succeed.  

Another important organization is the World Economic Forum, which acts like a big meeting place 

for the crypto community. With a global perspective in mind, they organize events and facilitate 

discussions that unite individuals worldwide to delve into the potential of cryptocurrencies and 

strategize on optimizing their effectiveness for all. 

We also have to mention others, think of the International Finance Corporation and the Bank for 

International Settlements as helpful friends who guide and set rules for the world of crypto. They're 

like wise advisors who make sure things go well. These organizations are super important because 

they help decide how cryptocurrencies can grow and make sure they're used in a smart and 

responsible way. 
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Chapter 11 

Overview of innovative renewable energy sources (e.g., geothermal, nuclear, wave energy) 

 

Energy that comes from the Sun, the wind, the waves in the ocean, or even the heat beneath the 

surface, unlike traditional energy sources like fossil fuels, which can harm the environment and 

contribute to climate change, these energy sources are sustainable and environmentally friendly 

alternative. Using these clean and forever-renewing energies helps us take care of our planet and 

makes sure we have power without causing harm. They're like nature's way of giving us power 

without hurting the Earth. 

Geothermal energy uses the heat from deep inside the Earth. People tap into this natural heat by 

using special power plants or geothermal heat pumps. Some countries, like Iceland and the United 

States, have lots of this underground heat. They're really good at using it to make power and heat 

buildings. When they do this, they don't need to use as much dirty energy, and it helps to keep the 

air cleaner by making fewer gases that cause global warming.  

Nuclear energy is like a special kind of energy made by splitting the nucleus of an atom. It's 

considered low on carbon emissions, which is good for the planet. But some people worry about 

safety, handling the waste, and even things like making dangerous weapons from it. Luckily, smart 

people are working on cool ways to make nuclear energy safer and better. They're making small, 

more manageable reactors and inventing new designs for nuclear power, like small modular 

reactors. These improvements could make nuclear energy much safer and more sustainable for our 

future.  

Wave energy, also referred to as ocean wave power, uses the energy in ocean waves to generate 

electric power. Wave energy converters are devices to use wave kinetic and potential energy as 

reliable and renewable power source. The UK and Portugal are coastal regions and have been 

contemplating on the wave energy as a sustainable alternative source of power due to its clean and 

consistent nature. 

Instead of using old-fashioned fuels that make the air all smoky, clean energy from things like 

solar, wind, and hydroelectric power, the cryptocurrency industry can significantly decrease its 

reliance on fossil fuels. This change helps a lot because it reduces the bad stuff that usually comes 

from using regular energy. Using clean energy not only helps the environment by lowering the 
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pollution that comes from mining but also fights against big issues like climate change. This move 

makes the whole digital money world greener and more sustainable.  

Imagine the digital world of cryptocurrency running on the power of the sun and the wind. That's 

what happens when these networks use renewable energy solutions like high-tech solar panels and 

wind turbines. It's like swapping your regular light bulbs for those energy-saving ones. This smart 

move helps cut down on the energy these digital currencies use and reduces the stuff that's not 

good for the planet, like carbon footprints. When these cryptocurrency systems use energy-saving 

tech, they're also taking care of the environment. Implementing smart energy management systems 

and optimizing the use of renewable resources can enhance the efficiency and sustainability of 

cryptocurrency operations, fostering a more environmentally conscious approach to digital asset 

management. 

The industry stands to waste if it does not adopt the use of renewable energy sources in the 

operation of cryptocurrencies. Miners can cut operational costs by resorting to harnessing clean 

energy which will result in minimum energy costs and ultimately high profitability. Similarly, 

using renewable energy initiatives gives the cryptocurrency sector a greener and socially 

responsible face which leads to better perception by the public and increases acceptance from 

environmentally conscious investors. Highlighting the benefits of renewable energy assimilation 

in terms of the economy and environment may lead to more sustainable and eco-conscious future, 

consistent with international efforts to minimize carbon footprints and encourage a switch towards 

using cleaner energy.  

Switching to renewable energy is great for cryptocurrencies, but it's not all smooth. These types of 

energy aren't always there when we need them. Sometimes, they're like the sun on a cloudy day or 

the wind that suddenly stops blowing. So, we've got to figure out ways to store that energy when 

we've got too much and use it when we don't have enough. Another thing is, getting all this 

renewable energy stuff set up can be pretty pricey at the start. It's like investing in a cool gadget; 

it costs a lot upfront but saves money in the long run. Plus, there aren't always clear rules and 

support from the government to make it easier. We need some good rules and support from the big 

bosses to make this happen more easily. 
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Discussion on the relevance of renewable energy innovations to cryptocurrency sustainability 

 

Renewable energy and cryptocurrency make a good team for the environment. Clean energy helps 

reduce the carbon footprint that digital money leaves behind. Think of it as swapping a loud, smoky 

car for a smooth, quiet electric one. This change makes the cryptocurrency world more responsible 

and eco-friendly. 

The concept of using renewable energy solutions help promote energy efficiency in cryptocurrency 

operations. These advanced energy-efficient technologies and smart energy management systems 

help in maximizing the industry’s efficiency and reduce its non-renewable energy dependency.  

When cryptocurrency businesses use cleaner, greener energy, they're doing more than just 

switching their power source. It shows they care about the environment. By prioritizing the 

integration of clean energy and emphasizing environmental responsibility they're making a big 

difference. They're helping to keep the planet healthy and making sure there's plenty of clean 

energy for everyone. This way the cryptocurrency sector can play a significant role in promoting 

global sustainability efforts. This approach can contribute to a greener and more sustainable future, 

emphasizing the industry's role in supporting environmental stewardship and sustainable 

development. 

Explanation of the role of projects like yours in the cryptocurrency ecosystem 

 

For two years now, I've been dedicated to a special project. It's not just any project; it's all about 

helping the environment in really cool ways. We do things like using eco-friendly stuff for our 

products, contributing to reforestation efforts, and supporting environmental organizations. Our 

project is a bit different because we really care about making things sustainable. By integrating 

sustainable practices into its operations, the project serves as a role model for environmentally 

conscious business practices within the cryptocurrency industry. 

In terms of education, the project offers accessible and informative content about blockchain 

technology and sustainability through its website, social media channels, and community outreach 

programs. By providing users with valuable knowledge and insights, it empowers them to make 

informed decisions and actively participate in the sustainable development of the ecosystem. 

Through the implementation of innovative blockchain solutions, my project fosters transparency 
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and trust within the cryptocurrency ecosystem. By utilizing cutting-edge technology, such as 

distributed ledgers and smart contracts, it ensures secure and efficient transactions, thereby 

contributing to a more reliable and ethical cryptocurrency environment. Furthermore, the project 

creates engaging and educational experiences for users through its interactive gaming platform, 

informative webinars, and community events. By combining entertainment with education, it 

effectively cultivates a community of informed and empowered individuals who are committed to 

driving positive change within the ecosystem. By driving mainstream adoption of sustainable 

practices within the cryptocurrency space, the project encourages other industry players to 

prioritize environmental responsibility and ethical business practices. Its commitment to 

sustainability sets a precedent for other projects to follow, thereby contributing to the overall 

development and growth of a more environmentally conscious and inclusive cryptocurrency 

industry. 

This project acts as a sort of spark that ignites good things in the world of cryptocurrencies. It 

encourages others to do similar things and makes everyone think more about being eco-friendly, 

open, and involved in the community. By showing how good things can happen when you're fair 

and think about the environment, it opens doors for a future where everyone in the industry cares 

more about doing the right thing for the planet. 

Conclusion and Future Outlook 

 

Despite growing popularity, the sustainability of cryptocurrencies raises pivotal questions. Survey 

insights revealed a significant concern for the environmental impact of crypto, highlighting the 

importance of sustainability within the crypto ecosystem.  

I conducted a survey with 18 participants, revealing a diverse age distribution. While the majority 

falls in the 25-44 age bracket, the interest in cryptocurrencies extends beyond the younger 

generation. The majority of respondents were from the US, indicating a considerable crypto 

following in the country. A significant portion of the participants expressed environmental 

concerns and identified the importance of sustainability in cryptocurrency projects. Additionally, 

most were aware of the energy-intensive nature of mining and favored renewable energy sources 

for mining activities. Yet, a neutral stance was evident regarding the primary reliance of mining on 
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renewables. Only a fraction knew about carbon offsetting projects in the crypto space, but support 

was strong for environmentally conscious projects. 

Dave's interview underscored the potential of blockchain to intertwine with sustainability 

initiatives. While crypto's sustainability remains a concern, the groundwork for a conscientious 

shift is evident. Dave Schwinbank, a key figure in the crypto sphere, provided insightful 

perspectives during the interview. His concerns about environmental sustainability extended to 

oceans, wildlife, and chemical impact on the environment. While acknowledging the current 

extensive involvement in crypto-related work, he stressed the future alignment of blockchain 

technology and sustainability. Dave highlighted the significance of sustainability within 

blockchain tech and envisioned a critical role for carbon-neutral projects like Polygon Alliance. 

He advocated for transparency and accountability in supply chain management and envisaged 

blockchain's potential in ensuring traceability and resource efficiency. 

Besides Dave I interviewed Jay Stansfield, creator of The Squibbles, which supports young artists, 

essentially, it’s a children's brand focusing on kids entertainment, books and fun activities. I also 

interviewed Cynthia and Zalgo, but they wished not to be doxed. Pseudonymity is one of the things 

that the whole web3 is built on, regardless they are all influencers in this space in their own unique 

ways. All interviewees express varying levels of environmental awareness regarding crypto 

mining. They acknowledge the energy implications and the need for more sustainable practices in 

mining operations. All acknowledge the potential for blockchain to align with sustainability 

initiatives. They recognize its role in tracking environmental impact, with Dave highlighting the 

potential of blockchain to enhance supply chain transparency, and Zalgo going even deeper, since 

he has the biggest technological knowledge, he uses crypto as an investment vehicle to drive an 

artistic business. He’s experienced with smart contracts, considers himself to be an expert. Most 

respondents use mainstream platforms like Twitter and YouTube, while also engaging in web3-

focused social media or blockchain-based platforms like Console, Foundation, Skurpy, Threads, 

UHive and Carrot Dig to mention a few. Cynthia seems less concerned about the immediate 

environmental impact, believing that in the long run, tech advancements will mitigate it. She’s 

more concerned about money printing and the environmental impact of that.  Dave and Jay are 

more focused on the current impact and the need for immediate solutions. Jay emphasizes the 

user's responsibility in driving sustainable solutions, while Dave and Zalgo highlight technological 
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advancements and regulations as key elements. Cynthia points out the lack of education and 

awareness among users as a significant hurdle. Cynthia and Jay express different views on the 

potential innovations. Jay leans toward future tech like quantum computing or nuclear fusion, 

while Cynthia emphasizes the need for more education and government involvement in 

incentivizing miners to use renewables. While they all acknowledge the energy-intensive nature 

of mining, their levels of concern and proposed solutions differ. Cynthia seems more optimistic 

about the long-term environmental impact, while Zalgo emphasizes the need for technological 

advancements to address the carbon footprint of mining. 

These comparisons highlight diverse perspectives on sustainability in cryptocurrency and 

blockchain technology among the interviewees. Each individual brings unique insights and 

priorities to the discussion, showcasing varying levels of concern and proposed solutions for 

addressing environmental impacts in this space. 
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Summary 

 

Cryptocurrencies are digital coins or tokens that have prompted questions about the concept of 

money. They work similarly to the way emails revolutionized communication, making 

transactions faster and more accessible globally. These digital currencies not only accelerate 

money movement but also foster trust in online transactions. 

The fascination with Bitcoin and blockchain arises because cryptocurrencies act as a faster, more 

convenient form of currency, similarly to using GPS instead of a paper map. They offer solutions 

where traditional banking systems fail, particularly in areas with limited banking access. Despite 

their benefits, cryptocurrencies face challenges, notably their energy-intensive nature, raising 

concerns about their environmental impact. 

Blockchain is like a super secure digital ledger, a global diary that everyone can see but nobody 

can change without others knowing. It's made of 'blocks' like pages in a notebook, each holding 

clear transactions. Once sealed, everyone checks if it's right before adding it to the chain. Mistakes 

can't be erased but corrected by adding new pages. Thousands worldwide keep copies, ensuring 

it's accurate and secure. Blockchain tech ensures trustworthy transactions for cryptocurrencies. 

Using them is like adding new pages to this global diary. In the next part, we'll delve into the parts 

of this digital diary, uncovering what makes a blockchain work. 

Blockchain traces your food's journey from farm to plate, ensuring transparency and trust in its 

origin and quality. It can be used to create secure digital passports for identity verification, offering 

safety and reliability in travel and online services. It secures healthcare records, granting control 

over data access, ensuring privacy, and aiding doctors in treatment. It can ensure secure and 

unchangeable voting records, revolutionizing voting systems for fairer elections. It allows 

fractional ownership of valuable assets by tokenizing them, making ownership accessible and 

divisible. Smart Contracts are self-executing agreements like renting a car by automating 

processes, eliminating paperwork, and intermediaries. Blockchain enables swift and cost-effective 

cross-border transactions, similar to sending an email. It empowers users to manage digital assets 

independently, providing financial freedom, creates unique, tradable digital items in games, 

allowing true ownership of virtual assets, and is used for tracking carbon emissions, promoting 

sustainability, and encouraging eco-friendly practices, making a positive difference. 
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Imagine blockchain as the storyteller, chronicling every cryptocurrency transaction in a transparent 

ledger accessible to all. It acts like a secure digital vault, allowing coin access only to rightful 

owners. Similar to a referee confirming goals, blockchain verifies transactions for legitimacy. 

Decentralized, it's a global community overseeing transactions without a central authority. Miners, 

like backstage helpers, solve computational puzzles rewarded with new coins. Smart contracts 

automate actions upon meeting conditions, streamlining processes. Think of blockchain as an 

immutable transaction history, securing records from tampering, akin to an archived performance's 

reliability. It facilitates worldwide, borderless transactions, making it a global financial equalizer. 

This ongoing evolution, much like an endless act, introduces new applications for continual 

advancement. Blockchain is the backbone that keeps everything running smoothly, ensuring 

security, transparency, and innovation. 

Cryptocurrencies have an intriguing history, starting with Bitcoin's introduction by Satoshi 

Nakamoto in 2009. Bitcoin aimed to create a decentralized currency system, allowing people 

control over their money outside traditional financial structures. Early adopters mined Bitcoin and 

made legendary transactions, like buying pizza with thousands of Bitcoins. As the cryptocurrency 

realm grew, alternative coins or "altcoins" emerged, similar to different ice cream flavors. Litecoin 

in 2011 was among the first altcoins, offering enhancements over Bitcoin. Ethereum, arriving in 

2015, introduced smart contracts, revolutionizing agreements with coded terms. ICOs in 2017 

allowed projects to raise funds through token sales on Ethereum's platform. While Bitcoin 

remained the dominant player, various altcoins surfaced with unique focuses, such as Monero for 

privacy and Ripple for speed, resembling tools for specific tasks. Cryptocurrencies gained 

attention in mainstream media, leading governments to consider regulations for safety and misuse 

prevention, akin to establishing traffic rules. Presently, cryptocurrencies are part of the financial 

system, with emerging technologies like Decentralized Finance and Non-Fungible Tokens (NFTs) 

reshaping our understanding of finance and ownership. 

Cryptocurrencies are created through a digital mining process resembling a treasure hunt where 

miners use powerful computers to solve complex puzzles. They're rewarded with new coins, 

similar to finding virtual gold. Storing cryptocurrencies is like having a digital wallet, a safe haven 

for your digital coins. Acquiring cryptocurrencies involves buying them with traditional money or 

other cryptocurrencies, much like exchanging pocket money for tokens at an arcade. Exchanges 
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serve as digital markets where you can trade or swap cryptocurrencies, these act as the stock market 

for digital coins. Cryptocurrency prices are known for their volatility, fluctuating unpredictably, 

offering an exciting yet uncertain journey. Accessing your cryptocurrency wallet requires a set of 

keys, one public for receiving coins and another private for accessing your savings. Security 

measures like encryption and two-factor authentication protect digital assets, similar to 

safeguarding a treasure chest from digital pirates. Sending cryptocurrencies mirrors sending a 

virtual gift card, requiring the recipient's wallet address and an amount to send, as if we were 

attaching money to an email. In the cryptocurrency marketplace, you can execute transactions 

either through market orders or limit orders, comparable to buying at full price or waiting for a 

sale. HODLing signifies holding onto cryptocurrencies rather than trading, similar to keeping your 

favorite ice cream flavor despite others' offers to swap it. 

A smart contract is essentially a set of computer instructions defining the rules of an agreement, 

automatically executed upon specific conditions. It's like having a digital referee ensuring fair play. 

First, terms of an agreement are coded and deployed on a blockchain ledger. Upon meeting specific 

conditions, such as a sports match result, the contract executes automatically, transferring funds 

without requiring intermediaries or causing disputes. Once deployed, a smart contract cannot be 

altered, ensuring trust and consistency. It executes automatically based on predefined conditions, 

like placing an order online and automatically receiving it when ready. All actions within a smart 

contract are recorded transparently on the blockchain, allowing auditing by anyone interested. The 

decentralized nature enhances security, making them resistant to tampering and fraud. Smart 

contracts have various applications, from automating payments and tracking supply chains to 

managing complex financial instruments. They serve as versatile digital tools in many practical 

situations. 

ERC-721 and ERC-1155 are Ethereum-based standards for creating digital assets, each serving 

different purposes in various industries. ERC-721 generates unique, one-of-a-kind digital items 

like collectibles, digital art, or property deeds. On the other hand, ERC-1155 allows a single 

contract to manage multiple assets, akin to a digital backpack holding diverse items in a game, it 

ensures unique ownership of specific items, like a special sword, while ERC-1155 enables holding 

multiple items, such as swords, shields, and helmets in the same digital backpack. ERC-721 is 

ideal for unique digital art, collectibles, or property deeds, while ERC-1155 suits scenarios 
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involving multiple in-game items. In real-world applications, ERC-721 works for 1/1 digital art, 

collectibles, and unique tokens like property deeds, while ERC-1155 is used in blockchain games 

for trading and owning various in-game items like weapons and skins. 

In Proof of Work (PoW), miners compete to solve complex math problems and add blocks to the 

blockchain, using significant computational power and energy, ultimately earning new 

cryptocurrency as a reward. Proof of Stake (PoS) involves validators creating blocks based on the 

amount of cryptocurrency they "stake" as collateral. Unlike PoW, PoS consumes less energy and 

works by selecting validators with higher stakes to create new blocks, similar to a board game 

where players bet their chips for a chance to participate. Transitioning from PoW to PoS is driven 

by environmental concerns due to PoW's energy consumption, making PoS a greener alternative. 

Additionally, PoS processes transactions faster and at lower costs, making it more inclusive and 

scalable for wider participation, like transitioning from gas cars to electric vehicles for 

sustainability. Ethereum, the second-largest cryptocurrency, underwent a transition from PoW to 

PoS with Ethereum 2.0, aiming to address environmental impacts and scalability issues associated 

with PoW. Transitioning from PoW to PoS isn't just about energy efficiency; it aims to make 

cryptocurrencies more inclusive, scalable, and sustainable, reflecting our increased awareness of 

technology's environmental impact and a push for a greener future in digital finance. 

Each cryptocurrency transaction consumes energy like a small engine, powering the decentralized 

network. Comparing this to common activities like sending emails or making bank transfers helps 

illustrate the energy usage differences, similar to comparing various vehicle fuel consumption. 

Different cryptocurrencies and their consensus mechanisms determine the varying energy 

consumption involved in verifying and confirming transactions on a blockchain. Behind the 

simplicity of sending emails lies a complex network of data centers and servers that cumulatively 

consume significant energy. Despite the increasing digitization of banking, traditional bank 

transfers still demand considerable electricity due to their intricate systems and data processing. 

Cryptocurrency transactions' energy usage may offer a potential way to reduce the negative 

environmental impact of centralized banking, presenting an eco-friendly alternative with benefits 

for the environment and the financial landscape. 

Cryptocurrency mining verifies transactions for blockchains. It's done using powerful computers 

to solve math problems and prevent fraud. Miners race to add transactions to the blockchain, and 
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successful ones get new digital coins. Special computers called mining rigs do the mining work. 

These rigs need strong processors, graphics cards, and powerful circuits. They also need cooling 

systems to stay cool and efficient during the process. Power supply units are essential for their 

operation. Miners use software to connect their hardware to the blockchain and verify transactions. 

They follow specific rules called protocols for each cryptocurrency. These rules decide how 

transactions are verified and new blocks are added. The earnings from mining are stored in 

cryptocurrency wallets, which can be hardware or software-based. Mining needs efficient 

technology for success. The focus is on making mining efficient, saving energy, and being more 

productive without harming the environment. Mining uses lots of electricity and has a big 

environmental impact that needs to be considered for sustainable practices. Mining profitability 

depends on different factors that change over time. Big mining operations save money by buying 

hardware in bulk and getting cheaper electricity. They keep looking for better and more energy-

efficient hardware to stay competitive. Mining pools are groups of miners combining their 

resources for better results. It helps ensure a more steady income than mining alone and reduces 

risks. Mining companies are trying to be more environmentally friendly and cut costs by using 

renewable energy sources instead of traditional power-consuming methods. But mining 

profitability can also be affected by changes in cryptocurrency prices, rules, and mining rewards. 

The mining industry keeps changing because of market trends, new technology, and rules. Miners 

are always trying to be more sustainable and efficient to stay profitable and competitive.  

Blockchain technology simplifies carbon credit trading by creating a secure and transparent digital 

ledger, ensuring trust and reducing fraud possibilities in transactions. Smart contracts automate 

and enforce the terms of carbon credit agreements, streamlining processes, cutting paperwork, and 

reducing intermediary costs. Blockchain's transparency in carbon credit records allows for clear 

tracking, displaying the origins and utilization of credits for climate action. Wider accessibility due 

to blockchain's ease of use encourages broader participation, enabling both large companies and 

individuals to engage in climate-positive actions. Overall, blockchain's integration promises a 

secure, transparent, and accessible system that unites diverse participants, fostering a sustainable 

and eco-friendly future. 

Blockchain's widespread adoption is causing environmental concerns due to its high energy usage 

and carbon emissions, sparking sustainability debates. Blockchain's energy-intensive mining, 
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transaction verification, and network maintenance have spiked global energy consumption. There's 

a push for eco-friendlier protocols due to this significant environmental impact. Certain blockchain 

types, especially those using PoW consensus mechanisms, emit substantial carbon, prompting 

doubts about sustainability. Initiatives to incorporate renewable energy into blockchain operations 

are gaining traction to promote environmental sustainability. Developers are focusing on 

enhancing scalability and energy efficiency of blockchain networks to address environmental 

impact concerns. Exploring consensus mechanisms like proof-of-stake aims to reduce energy use 

and emissions without compromising network security. Implementing sustainable practices like 

eco-friendly protocols, carbon offset programs, and transparent reports can lessen blockchain's 

environmental footprint. The industry is working on balancing technological growth and 

sustainable practices to secure blockchain's future while lessening environmental impacts. 

Elon Musk, known for his influence in cryptocurrency markets, can significantly impact the prices 

of coins like Bitcoin and Dogecoin with his tweets, termed as "the Elon Musk effect." His 

statements often sway investor sentiments, highlighting the substantial role influential figures play 

in the crypto realm. Musk's concern about the high energy usage of Bitcoin prompted discussions 

within the industry about adopting cleaner and more sustainable energy sources, such as solar 

power, for mining activities. His remarks acted as a catalyst for exploring environmentally friendly 

methods, igniting a shift towards seeking better practices in the industry. Recognized for his 

enthusiasm for innovative technology, Musk's passion for advancements has extended to the crypto 

space, encouraging deeper exploration of combining clean energy with digital currency. This has 

motivated the industry to prioritize eco-friendly practices and adopt technology that benefits the 

environment. Beyond market impact, Musk's influence has spurred conversations regarding 

regulatory frameworks, aiming to facilitate cryptocurrency growth in a manner that's 

environmentally conscious. The discussions brought forth the need for regulations that foster 

sustainable growth within the industry. Analyzing Elon Musk's impact on the cryptocurrency 

sphere and its quest for sustainability highlights the collective effort required to achieve industry-

wide goals. 

Governments shape cryptocurrency rules, impacting how the game is played in different places, 

focusing on environmental safety and possibly introducing their digital money. The United States 

leads but is still figuring out how to handle crypto, aiming for fair participation and vigilant 
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oversight. China sets strict rules to control cryptocurrency usage, acting as tough defenders not 

keen on extensive crypto use. Switzerland and Japan are relatively tolerant, setting safety rules 

while allowing crypto usage. India and Russia are still deciding on their stance, much like new 

players learning the game. All countries want safe and fair crypto growth but need to agree on 

rules, similar to playing on the same field. Excessive rules could stifle innovation, worrying that 

too many regulations might hinder progress. The United Nations aims for fairness and planet care, 

influencing cryptocurrency matters. Governments play a crucial role in crypto growth; 

understanding their views helps shape balanced rules. 

The United Nations ensures fairness and sustainability in the crypto world, acting as guardians to 

protect the environment and promote equal opportunities for all participants. Other major 

organizations, such as the International Monetary Fund (IMF), World Bank, and World Economic 

Forum, serve as mentors and supporters, aiming to maintain stability, financial growth, and global 

collaboration within the cryptocurrency community. Additional influential bodies like the 

International Finance Corporation and the Bank for International Settlements act as trusted 

advisors, guiding the growth of cryptocurrencies and ensuring their responsible use through their 

regulations and guidance. 

Renewable energy partners with cryptocurrency for environmental benefit, cutting the digital 

money's carbon footprint. It's like trading a noisy, polluting car for a silent, eco-friendly electric 

vehicle, making the crypto world more eco-conscious. Implementing renewable energy fosters 

energy efficiency in crypto operations, using smart tech to boost efficiency and reduce reliance on 

non-renewable resources. Switching to cleaner energy in crypto not only changes the power source 

but also reflects a dedication to the environment. This commitment helps preserve the planet's 

health and secures clean energy for all, significantly contributing to global sustainability efforts. 

The cryptocurrency industry's shift towards green energy supports a greener future, showcasing its 

vital role in championing environmental care and sustainable development. 
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