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Abstract: Bitcoin halving events have become pivotal moments in the cryptocurrency market, generating widespread 

anticipation and speculation among investors, miners, and enthusiasts. Understanding the impact of these halving 

events requires a nuanced examination of their effects on supply dynamics, market sentiment, and the broader crypto 

ecosystem.  Bitcoin halving events, while not directly affecting NFTs (Non-Fungible Tokens) and the metaverse, can 

have a notable impact on these ecosystems through interconnected market dynamics and investor sentiment. The 

relationship between Bitcoin, as the flagship cryptocurrency, and the broader crypto market often influences trends in 

specific sectors, including NFTs and the metaverse. As Bitcoin undergoes halving, the reduction in block rewards 

tends to generate heightened interest and speculation in the cryptocurrency space. This positive sentiment can create 

a favorable environment for various crypto assets, including those within the NFT and metaverse realms. Present 

research has focused on all these aspects. 
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[1] Introduction 

Bitcoin halving is an event that occurs approximately every four years in the Bitcoin network, specifically after every 

210,000 blocks are mined. It is a pre-programmed and integral part of Bitcoin's design, intended to control the rate at 

which new bitcoins are created and maintain the scarcity of the cryptocurrency. 

During a Bitcoin halving, the reward that miners receive for validating and adding new blocks to the blockchain is 

reduced by half. This has a direct impact on the rate of new Bitcoin creation. The purpose of halving is to gradually 

reduce the issuance of new bitcoins, ultimately capping the total supply at 21 million. 

Here's a breakdown of how Bitcoin halving works: 

1. Initial Reward: When Bitcoin was launched in 2009, the reward for mining a block was set at 50 bitcoins.

2. First Halving (2012): After the completion of 210,000 blocks, the reward was halved to 25 bitcoins in November

2012. 

3. Second Halving (2016): Another 210,000 blocks later, the reward was halved again to 12.5 bitcoins in July 2016.

4. Third Halving (2020): The most recent halving occurred in May 2020, reducing the reward to 6.25 bitcoins per

block. 
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5. Future Halvings: Subsequent halvings will continue to occur approximately every four years until the maximum

supply of 21 million bitcoins is reached, which is estimated to happen around the year 2140. 

Table 1 Chart presenting overall distribution by 2140 

Year Reward for each block Total blocks Total rewards 

2009 50 210000 10500000 

2013 25 210000 5250000 

2017 12.5 210000 2625000 

2021 6.25 210000 1312500 

2025 3.125 210000 656250 

2029 1.5625 210000 328125 

2033 0.78125 210000 164062.5 

2037 0.390625 210000 82031.25 

2041 0.1953125 210000 41015.625 

2045 0.09765625 210000 20507.8125 

2049 0.048828125 210000 10253.90625 

2053 0.024414063 210000 5126.953125 

2057 0.012207031 210000 2563.476563 

2061 0.006103516 210000 1281.738281 

2065 0.003051758 210000 640.8691406 

2069 0.001525879 210000 320.4345703 

2073 0.000762939 210000 160.2172852 

2077 0.00038147 210000 80.10864258 

2081 0.000190735 210000 40.05432129 

2085 0.0000953674316406250 210000 20.02716064 

2089 0.0000476837158203125 210000 10.01358032 

2093 0.0000238418579101562 210000 5.006790161 

2097 0.0000119209289550781 210000 2.503395081 

2101 0.0000059604644775391 210000 1.25169754 

2105 0.0000029802322387695 210000 0.62584877 

2109 0.0000014901161193848 210000 0.312924385 

2113 0.0000007450580596924 210000 0.156462193 

2117 0.0000003725290298462 210000 0.078231096 

2121 0.0000001862645149231 210000 0.039115548 

2125 0.0000000931322574615 210000 0.019557774 

2129 0.0000000465661287308 210000 0.009778887 

2133 0.0000000232830643654 210000 0.004889444 

2137 0.0000000116415321827 210000 0.002444722 

2141 0.0000000058207660913 210000 0.001222361 
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Total  21000000 

The halving events are significant because they impact the rate at which new bitcoins are introduced into circulation. 

This reduction in the rate of issuance is often cited as a factor contributing to Bitcoin's scarcity, which is one of its key 

features. Bitcoin's fixed supply is designed to mimic the scarcity characteristics of precious metals like gold, making 

it deflationary in nature. 

Bitcoin halving events often attract attention from the cryptocurrency community and can influence market dynamics, 

with some speculating on the potential impact on the price of Bitcoin in the months and years following a halving. 

However, it's important to note that the relationship between halving events and price movements is complex, and 

various factors contribute to the overall market dynamics. 

[2] Impact of Bitcoin Halving on Cryptomarket 

Bitcoin halving events have a notable impact on the cryptocurrency market, influencing various aspects such as mining 

dynamics, supply and demand dynamics, and overall market sentiment. Here are some key impacts of Bitcoin halving 

on the crypto market: 

1. Supply Reduction and Scarcity: The primary purpose of Bitcoin halving is to reduce the rate at which new bitcoins

are created, ultimately leading to a capped supply of 21 million. This deliberate reduction in the rate of issuance 

contributes to Bitcoin's scarcity narrative. As the new supply entering the market decreases, some investors anticipate 

that scarcity will drive up demand, potentially influencing the price of Bitcoin. 

2. Mining Economics: Bitcoin miners play a crucial role in the network, and the halving has a direct impact on their

economic incentives. With the reduction in the block reward, miners receive fewer bitcoins for their efforts. This can 

affect the profitability of mining operations, particularly for miners using less efficient hardware or operating in 

regions with higher electricity costs. Some miners may exit the network if their operational costs exceed the reduced 

rewards, leading to adjustments in the overall mining landscape. 

3. Market Sentiment and Speculation: Bitcoin halving events tend to generate significant attention and speculation

within the cryptocurrency community. Traders and investors often analyze historical price patterns around previous 

halvings to predict potential market movements. The anticipation of reduced supply and increased demand can 

contribute to bullish sentiment leading up to and following a halving, although market dynamics are influenced by 

various factors beyond the halving event itself. 

4. Volatility: Bitcoin markets are known for their volatility, and halving events can amplify this volatility. The period

leading up to and immediately following a halving is characterized by increased trading activity and price fluctuations. 

Traders may capitalize on short-term price movements, contributing to heightened volatility during these phases. 

5. Long-Term Price Impact: While the immediate effects of a Bitcoin halving can be unpredictable, some argue that

the long-term impact is more significant. Proponents of Bitcoin often emphasize the scarcity created by the fixed 

supply cap as a key factor supporting its value over time. However, it's crucial to note that market dynamics are 

complex, and other factors, such as macroeconomic trends, regulatory developments, and technological 

advancements, also play crucial roles in determining Bitcoin's price trajectory. 
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Bitcoin halving events have multifaceted impacts on the cryptocurrency market, influencing supply dynamics, mining 

economics, market sentiment, and long-term price trends. While the narrative of scarcity is a central theme, the 

market's response to halving events is shaped by a combination of speculative behavior, technological considerations, 

and broader economic factors. 

[3] Benefits of Bitcoin Halving 

1. Supply Scarcity: The foremost benefit of Bitcoin halving is the creation of scarcity. With a capped supply of 21

million bitcoins, each halving event contributes to reducing the rate at which new bitcoins enter circulation. This 

scarcity narrative is often cited as a fundamental factor supporting Bitcoin's long-term value proposition. 

2. Market Sentiment: Bitcoin halving events have a profound impact on market sentiment. Anticipation of reduced

supply and potential increased demand can lead to a bullish market sentiment in the months leading up to and following 

a halving. Positive sentiment can attract new investors and contribute to overall market growth. 

3. Mining Economics: While halving events may pose challenges for miners due to reduced block rewards, they also

incentivize miners to adopt more efficient technologies and sustainable practices. Over the long term, this can lead to 

a more robust and environmentally friendly mining ecosystem. 

[4] Limitations of Bitcoin Halving 

1. Short-Term Volatility: Bitcoin markets are known for their volatility, and halving events often amplify short-term

price fluctuations. Traders may engage in speculative activities, contributing to increased volatility, which can pose 

risks for investors seeking stability. 

2. Mining Centralization Risks: The reduction in mining rewards may impact the profitability of smaller miners,

potentially leading to increased centralization in mining activities. Larger mining operations with access to cost-

effective resources may have a competitive advantage, posing challenges to the decentralized nature of the network. 

3. External Factors: The impact of Bitcoin halving is not isolated from broader economic and regulatory developments.

External factors, such as macroeconomic trends, regulatory changes, and technological advancements, can influence 

market dynamics and potentially overshadow the effects of halving events. 

[5] Bit coin Halving simulation 

Simulating Bitcoin halving in Python involves modeling the reduction in the block reward after a certain number of 

blocks are mined. Here's a simple Python script to simulate Bitcoin halving and observe the impact on the total supply: 

import matplotlib.pyplot as plt 

def simulate_bitcoin_halving(initial_supply, block_reward, halving_interval, num_blocks): 

    total_supply = [initial_supply] 

    block_rewards = [block_reward] 

    for block in range(1, num_blocks + 1): 

        if block % halving_interval == 0: 

   # Halving the block reward 

   block_reward /= 2 
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        total_supply.append(total_supply[-1] + block_reward) 

        block_rewards.append(block_reward) 

    return total_supply, block_rewards 

def plot_simulation(total_supply, block_rewards): 

    blocks = list(range(len(total_supply))) 

    plt.figure(figsize=(10, 5)) 

    plt.subplot(2, 1, 1) 

    plt.plot(blocks, total_supply, label='Total Supply') 

    plt.title('Bitcoin Halving Simulation') 

    plt.xlabel('Blocks') 

    plt.ylabel('Total Supply') 

    plt.legend() 

    plt.subplot(2, 1, 2) 

    plt.plot(blocks, block_rewards, label='Block Reward', color='orange') 

    plt.xlabel('Blocks') 

    plt.ylabel('Block Reward') 

    plt.legend() 

    plt.tight_layout() 

    plt.show() 

# Initial parameters 

initial_supply = 0  # Starting total supply 

block_reward = 50  # Initial block reward 

halving_interval = 210000  # Blocks between halving events 

num_blocks = 630000  # Total number of blocks in the simulation (approximate blocks in 4 years) 

# Run simulation 

total_supply, block_rewards = simulate_bitcoin_halving(initial_supply, block_reward, halving_interval, num_blocks) 

# Plot the results 

plot_simulation(total_supply, block_rewards) 
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Fig 1 Simulation for Bitcoin Halving 

This script defines a function simulate_bitcoin_halving to perform the simulation and another function plot_simulation 

to visualize the results using matplotlib. The simulation assumes an initial block reward of 50 bitcoins, a halving 

interval of 210,000 blocks, and simulates 630,000 blocks (approximately four years). 

[6] Conclusion 

Bitcoin halving events are pivotal moments in the cryptocurrency market, shaping its trajectory and influencing the 

perceptions of market participants. The benefits of creating scarcity, positive market sentiment, and incentivizing more 

efficient mining practices are counterbalanced by the limitations of short-term volatility, potential mining 

centralization, and susceptibility to external factors. Investors and participants in the crypto space must navigate these 

complexities with a well-informed and long-term perspective. While Bitcoin halving events introduce challenges, they 

also underscore the resilience and adaptability of the cryptocurrency ecosystem, emphasizing the ongoing evolution 

of blockchain technology and its role in the broader financial landscape. 

[7] Future scope 
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The impact of Bitcoin halving on NFTs (Non-Fungible Tokens) and the metaverse is indirect but can be significant, 

as these ecosystems are interconnected within the broader cryptocurrency space. Here are some potential implications: 

1. Market Sentiment and Investment Flow:

- Bitcoin halving events often generate increased attention and speculation in the cryptocurrency market. Positive

sentiment and a potential bull market can lead to increased investment flows into various crypto assets, including 

NFTs. 

   - As investors seek opportunities in a bullish market, NFT projects within the metaverse may benefit from increased 

funding and interest. 

2. Increased Demand for NFTs:

- If Bitcoin experiences a post-halving surge and attracts new investors, some of these investors may diversify their

portfolios by exploring other blockchain assets, including NFTs. 

   - Positive market sentiment can spill over into the NFT space, potentially driving demand for unique digital assets 

and collectibles within the metaverse. 

3. Influence on Cryptocurrency Prices:

- Bitcoin's price trends often set the tone for the broader cryptocurrency market. If Bitcoin experiences a significant

price increase post-halving, it can create a positive market environment for various cryptocurrencies, including those 

associated with NFTs and the metaverse. 

4. Attention to Blockchain Technology:

- Bitcoin halving events tend to draw attention to the underlying blockchain technology and its potential. This

increased focus on blockchain could lead to more interest in decentralized applications (DApps) and NFT platforms 

within the metaverse. 

5. NFT Use Cases and Integration:

- NFTs play a crucial role in the metaverse by representing ownership of digital assets, virtual real estate, and in-

game items. An increased influx of capital into the crypto space, driven by Bitcoin's halving, could accelerate the 

development and integration of NFT use cases within the metaverse. 

6. Evolving Market Dynamics:

- Positive developments in the broader cryptocurrency market, influenced by Bitcoin's halving, may encourage

innovation within the metaverse. Projects exploring new ways to integrate NFTs and enhance the virtual experience 

may gain momentum. 

https://sjmbt.com/index.php/j/index


Scientific Journal of Metaverse and Blockchain Technologies 
Volume 1  |  Issue 1  | Jul - Dec 2023 

DOI: https://doi.org/10.36676/sjmbt.v1i1.06 

50 

It's important to note that while Bitcoin's halving can contribute to a positive market environment, the specific impact 

on NFTs and the metaverse depends on various factors, including market dynamics, regulatory developments, and 

technological advancements within each sector. Investors and participants in these spaces should approach these 

opportunities with a comprehensive understanding of the unique characteristics and risks associated with NFTs and 

the metaverse. 
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