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Abstract—Blockchain engineering science raises cross-

border payments by enabling real-time, secure, and low-

cost transactions. Traditional systems are wearisome and 

expensive ascribable to intercessor, but blockchain-

power settlement scheme streamline the process using 

decentralised account book and smart contract bridge. 

Result like Ripple, Stellar, and JPM Coin demonstrate 

its potential. While borrowing is growing, challenges like 

regulation and scalability must be addressed. This 

discipline explores blockchain’s impact on global 

payments and its prospects. 

 

Index Terms—Blockchain Technology, Cross-Border 

Payments, Real-Time Settlement, Transaction Cost, 

Blockchain Adoption 

 

I. INTRODUCTION 

 

To start with, blockchain can be defined in simple 

terms as a digital record of transactions. A block 

represents an individual record of transactions, and the 

block is linked to a single list called the chain. 

Blockchain technology supports digital transactions in 

much the same way as the Internet which digitally 

supports sharing of information. Before going further, 

it is important to understand the generalized definition 

of a few terminologies that shall be used throughout 

this paper. The digital ledger means a computer file 

with which transactions are recorded and tracked. 

Such transactions may not necessarily be involving 

money; they may involve adding, exchanging, and 

modifying of data in that particular computer file. 

Cryptocurrency means digital or virtual assets that are 

stored in digital ledgers protected by cryptography, 

thus making it almost impossible to counterfeit or 

double-spend the cryptocurrency. Consensus 

mechanism is a special way to validate transactions on 

the blockchain without trusting a centralized authority. 

Bitcoin and Ethereum are two examples of 

cryptocurrencies that utilize blockchain technology. 

With this foundational knowledge, let us now delve 

into how blockchain came into existence and changed 

the world. 

 

II. PROBLEM STATEMENT 

 

• Regulatory and Compliance Issues: 

Cause: Different countries have varying regulations for 

blockchain and cryptocurrencies, making it challenging to 

create a uniform framework for cross-border transactions. 

Impact: Regulatory uncertainty can slow down the 

adoption of blockchain solutions due to concerns about 

legal compliance and potential penalties. 

• Technological Limitations: 

Cause: Blockchain scalability and interoperability issues 

can hinder the efficient handling of a large volume of 

transactions across different networks. 

Impact: These limitations can result in slower transaction 

speeds and increased costs when scaling up to meet the 

demands of global payment systems. 

• Integration with Existing Financial Systems: 

Cause: Financial institutions often use legacy systems that 

are not designed to integrate with blockchain 

technology. 

Impact: The lack of compatibility between blockchain 

networks and traditional financial infrastructure creates 

challenges in transitioning to blockchain-based payment 

systems. 

 

III. LITERATURE REVIEW 

 

• Nakamoto, S. (2008) – "Bitcoin: A Peer-to-Peer 

Electronic Cash System" 

Major Findings: This foundational paper introduced the 

concept of blockchain through Bitcoin, providing a peer-

to-peer network that eliminates intermediaries in 

financial transactions. It established the framework for 
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decentralized payments, reducing reliance on traditional 

banking systems. 

• Bank for International Settlements (BIS) – "Cross-

border retail payments" (2018) 

Major Findings: This study by BIS discusses 

inefficiencies in traditional cross-border payment 

systems, such as slow transaction times, high costs, and 

limited transparency. The paper suggests that blockchain 

has the potential to improve these aspects through 

distributed ledger technology (DLT), enabling faster and 

cheaper cross-border payments. 

• Ripple Labs (2018) – "RippleNet: Blockchain-

Powered Cross-Border Payments" 

Major Findings: Ripple’s white paper outlined how its 

blockchain network, RippleNet, facilitates instant, low-

cost, cross-border payments between financial 

institutions. It highlighted the use of XRP as a bridge 

currency, reducing the need for multiple 

intermediaries. Ripple’s solutions showed up to 70% 

savings in transaction costs and settlement times reduced 

from days to seconds. 

• IBM and Stellar (2019) – "IBM Blockchain World 

Wire" 

Major Findings: This collaboration between IBM and 

Stellar created a blockchain based platform that allows 

cross-border payments and foreign exchange to be 

settled in real time. The research highlights scalability, 

security, and the ability to integrate various fiat currencies, 

reducing reliance on traditional payment systems like 

SWIFT.  

• International Monetary Fund (IMF) – "Digital 

Currencies and Cross-Border Payments" (2020) 

Major Findings: The IMF’s research highlighted that 

blockchain, especially in conjunction with central bank 

digital currencies (CBDCs), could significantly reduce the 

time and cost of cross-border payments. The report 

found that DLT-based payment systems could achieve 

near-instantaneous settlement times and lower fees, but 

regulatory frameworks need to evolve to support such 

technology. 

• Xu, X., et al. (2020) – "The Role of Blockchain in 

Improving Cross-border Payments and 

Settlements" 

Major Findings: This academic paper analyzed 

blockchain’s role in making cross border payments faster 

and more secure. The research explored case studies 

involving blockchain solutions like Ripple and IBM 

World Wire. It found that blockchain can reduce 

transaction times to minutes, compared to traditional 

methods that take several days. 

• PwC (2021) – "Blockchain is Here: Use Cases in 

Cross-Border Payments" 

Major Findings: This report from PwC examined 

various blockchain applications in finance, including 

cross-border payments. It identified use cases such as 

real-time settlement of cross-border remittances and 

improvements in transparency and security. The study 

found that blockchain reduces both the time and cost of 

settlements, and the technology is especially beneficial 

for low-value, high-frequency transactions. 

• Cheng, S. et al. (2022) – "Block chain’s Impact on 

International Payment Systems" 

Major Findings: This study examined the effect of block 

chain on various sectors, with a focus on cross-border 

payments. It highlighted how block chain can remove 

intermediaries, reduce fraud, and offer transparent, real-

time settlement, especially in regions with 

underdeveloped banking infrastructure. 

• Stach et al., (2022) - Special Issue on Security and 

Privacy in Blockchains and the IoT 

Major Findings: The paper highlights blockchain's 

potential to enhance IoT security by decentralizing 

control, ensuring tamper-proof data, and eliminating 

single points of failure. However, it identifies challenges 

like scalability, energy inefficiency, and privacy concerns. 

Solutions such as privacy-preserving techniques and 

optimized blockchain models for IoT environments are 

recommended for future research. 

 

IV. RESEARCH OBJECTIVES 

 

• To investigate the feasibility and effectiveness of 

blockchain technology in facilitating real-time cross-

border payments. 

• To analyze the current landscape of cross-border 

payment systems and identify pain points. 

• To evaluate the potential benefits and challenges of 

implementing blockchain- powered real-time 

settlement systems. 

 

V. RESEARCH METHODLOGY 

 

A. RESEARCH DESIGN 

The research design will be descriptive followed by 

partially exploratory because the entire project will be 

based on the data collected from internet, reports, 
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journals and analysis so that the detailed and clear 

description will be there in the project, so there is a mix of 

explanation and description design. It will cover all the 

major information about Introduction to Blockchain and 

blockchain powerd real –time settlement systems for 

cross-border payment and will give a clearer view to the 

reader how it works. 

 

B. SOURCE OF DATA 

The main source of information in my project will be based 

on secondary data like figures, graphs collected from internet 

which will be analyzed and summarized in the form of this 

project report. 

C. DATA COLLECTION METHOD 

Secondary Data Collection: 

The secondary sources consist of readily available data and 

is already compiled statistical statement and reports. 

Secondary data are collected from: 

 

•  Public Data 

• Annual reports 

• Websites 

• Government and Regulatory Documents 

 

VI. DATA ANALYSIS AND INTERPRETATION 

 

A. BLOCKCHAIN TECHNOLOGY INVESTOR ACTIVITY AND GROWTH   

Table 1: Blockchain technology investor activity and growth 

Capital 

 

 

Total Investments Companies Backed 

Blockchain Capital 125+ investments Coinbase, Kraken, Aave, and 

OpenSea 

Andreessen Horowitz (a16z Over 150 blockchain-related 

investments 

Uniswap, OpenSea, Solana, and 

MakerDAO. 

Pantera Capital 

 

110+ deals across blockchain and 

crypto projects 

Bitstamp, 0x, Brave, and Polkadot. 

Digital Currency Group (DCG) 

 

Over 200 blockchain companies Chainalysis, Grayscale, CoinDesk, 

and BitPay 

SoftBank 

 

20+ blockchain startups Elliptic, Blockdaemon, and FTX 

(prior to its collapse 

Sequoia Capital Around 50+ blockchain companies StarkWare, Polygon, and Fireblocks 

 

Fig.1: Blockchain technology investor activity and growth rates 
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Here is the chart illustrating the total investments, 

companies backed, and growth rates for key investors 

in blockchain technology The bar chart shows the 

number of investments and companies backed by each 

investor. The line chart indicates the growth rate of 

investments over the last five years. 

 

B. Regression Analysis for Blockchain-Powered Real-Time Settlement Systems in Cross-Border Payments (2024)  

Table 2. Month-wise Blockchain-Powered Real-Time Settlement Systems in Cross-Border Payments (2024) 

MONTH TRANSANCTION 

SPEED)Y 

TRANSAC

TION 

COST(X1) 

 

TRANSACTION 

COST PER DAY (X2) 

BLOCKCHAIN 

ADOPTION %(X3 

JAN 50 7.5 10000 45 

FEB 48 7.3 10500 47 

MAR 45 7.0 11000 50 

APR 43 6.8 11500 53 

MAY 40 6.5 12000 57 

JUN 38 6.3 12500 60 

JUI 35 6.0 13000 65 

AUG 33 5.8 13500 70 

SEP 30 5.5 14000 75 

OCT 28 5.3 14500 78 

NOV 25 5.0 15000 82 

DEC 22 4.8 15500 85 

 

Summary Output 

Regression Statistics 

Multiple R 0.989493253 

R Square 0.979096898 

Adjusted R Square 0.971258234 

Standard Error 1.676937828 

Observations 12 

 

Regression Analysis: 

Where,  

DEPENDEND VARIABLE 

Y –TRANSACTION SETTLEMENT SPEED 

(SECONDS) 

INDEPENDENT VARIABLE 

X1- TRANSACTION COST (USD PER 

TRANSACTION) 

X2-TRANSACTION PER DAY  

X3 –BLOCKCHAIN ADOPTION (%) 

R-Square (0.979) indicates a strong correlation, 

meaning the independent variables (cost, cost per day, 

adoption) explain 97.9% of the variance in transaction 

speed. 

P-values: 

Transaction cost (X1) and Transaction cost per day 

(X2) have high p-values (>0.5), suggesting they are 

not statistically significant predictors of transaction 

speed. 

Blockchain adoption (X3) has a slightly lower p-value 

(0.286), but it is still not statistically significant 

(typically, significance is <0.05). 

 

C. ANOVA      

 df SS MS F Significance F 

Regression 3 1053.753036 351.25 124.91 4.7E-07 

Residual 8 22.49696383 2.8121   
Total 11 1076.25    
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The ANOVA (Analysis of Variance) section in your 

regression output helps assess the overall significance 

of the regression model. Here’s the interpretation: 

 

ANOVA Table Interpretation 

1.Regression (Explained Variance) 

➢ df (Degrees of Freedom): 3 (one for each 

independent variable) 

➢ SS (Sum of Squares): 1053.75 (explains most of 

the variance in Transaction Speed) 

➢ MS (Mean Square): 351.25 (SS divided by df) 

➢ F-Statistic: 124.91 → This value indicates how 

much the independent variables collectively 

explain the variation in Transaction Speed. 

 

2. Residual (Unexplained Variance) 

➢ df: 8 (remaining degrees of freedom after 

accounting for independent variables) 

➢ SS: 22.50 (variation in Transaction Speed not 

explained by the model) 

➢ MS: 2.81 (SS divided by df) 

 

3. Total (Overall Variance in the Data) 

➢ df: 11 (total number of observations - 1) 

➢ SS: 1076.25 (total variance in the dataset) 

 

4. F-Statistic (124.91) & Significance F (4.66E-07) 

➢ F-Statistic (124.91): A very high F-value suggests 

that the model explains a significant portion of the 

variance in Transaction Speed. 

➢ Significance F (4.66E-07): This value is much 

lower than 0.05, meaning the overall regression 

model is statistically significant 

 

D. Impact of Transaction Cost, Cost Per Day, and Blockchain Adoption  

  Coefficients 

Standard 

Error t Stat 

P-

value 

Lower 

95% 

Upper 

95% 

Intercept 207.78 252.4875854 0.8229 0.4344 -374.461 790.01 

TRANSACTION COST(X1) -9.614 20.53250696 -0.468 0.6521 -56.9622 37.734 

TRANSACTION COST PER DAY 

(X2) -0.006 0.009751944 -0.652 0.5327 -0.02885 0.0161 

BLOCKCHAIN ADOPTION %(X3) -0.498 0.436355763 -1.141 0.2868 -1.50422 0.5083 

 

1.intercept (207.7766): 

 If all independent variables are zero, the 

estimated transaction speed would be 207.78. 

 However, the high standard error (252.49) 

and non-significant p-value (0.4344) indicate 

uncertainty. 

2. Transaction Cost (X1) (-9.6142): 

 A unit increase in transaction cost slightly 

decreases transaction speed by 9.61 units. 

 The high standard error (20.53) and p-value 

(0.6521) indicate it is not statistically significant. 

3. Transaction Cost Per Day (X2) (-0.00636): 

 A very small negative effect on transaction 

speed. 

 P-value (0.5327) suggests it is not significant. 

4. Blockchain Adoption % (X3) (-0.49798): 

 As blockchain adoption increases, 

transaction speed decreases slightly. 

 P-value (0.2868) means it is not significant. 

E. Residual Output      
Observation Predicted TRANSANCTION SPEED) Residuals 

1 49.677 0.323230695 

2 47.424 0.575581708 

3 45.635 -0.63549895 

4 42.885 0.114836907 

5 40.598 -0.59825891 

6 37.848 0.152076952 

7 35.063 -0.06303402 

8 31.317 1.683271535 
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9 28.532 -0.53183943 

10 25.782 -3.78150357 

11 23.495 1.505400613 

12 20.744 1.255736472 

 

Residuals help evaluate how well the regression model 

predicts the dependent variable (Transaction Speed). 

A residual is the difference between the actual and 

predicted values. 

 

1. Residuals (Actual - Predicted Values) 

Residuals close to zero mean the model is predicting 

well. 

➢ A positive residual (e.g., 1.68 in August) means 

the actual transaction speed was higher than 

predicted. 

➢ A negative residual (e.g., -3.78 in October) means 

the actual transaction speed was lower than 

predicted. 

 

2. Outliers (Large Residuals) 

➢ The largest residual is -3.78 in October, meaning 

the model underpredicted transaction speed 

significantly. 

➢ Other relatively large residuals are 1.68 in August 

and 1.51 in November, meaning the model 

overpredicted for those months. 

 

Probability Output Interpretation 

The probability output helps assess how the predicted 

transaction speeds are distributed across percentiles, 

showing how well the model fits the actual data. 

 

1. Percentile Distribution: 

➢ Higher transaction speeds (e.g., 49.68 in January) 

fall in lower percentiles (4.17%), indicating they 

are among the highest observed values. 

➢ Lower transaction speeds (e.g., 20.74 in 

December) fall in higher percentiles (95.83%), 

meaning they are among the lowest observed 

values. 

 

2. Gradual Decrease in Predicted Transaction Speed: 

➢ As percentiles increase, predicted transaction 

speed steadily declines, reflecting the trend in 

actual data. 

Finding 

1. Faster Settlement with Blockchain Adoption: 

Transaction speed improved from 50 seconds (Jan) to 

22 seconds (Dec) as blockchain adoption increased 

from 45% to 85%. This indicates that blockchain 

significantly enhances real-time settlement efficiency. 

2. Lower Transaction Costs Improve Efficiency: The 

transaction cost decreased from $7.5 to $4.8, 

suggesting that blockchain-based systems reduce 

processing expenses compared to traditional banking 

channels. 

3. Higher Transaction Volumes Do Not Slow Down 

Processing: Despite an increase in daily transactions 

from 10,000 to 15,500, settlement speed continued to 

improve, indicating that blockchain can handle higher 

volumes efficiently. 

4. Regression Analysis Results: Blockchain adoption 

had the most significant impact on settlement speed, 

with every 1% increase reducing transaction time by 

0.5 seconds, whereas higher transaction costs led to 

slower settlements. 

 

VII. LIMITATIONS OF THE STUDY 

 

1. Limited Data Scope: The study is based on 12 

months of data (Jan–Dec 2024), which may not fully 

capture long-term trends, seasonal variations, or 

market disruptions. 

2. Dependence on Secondary Data: The analysis relies 

on data from external sources such as World Bank, 

IMF, and blockchain reports, which may have 

inconsistencies or biases. 

3. Exclusion of External Factors: Macroeconomic 

factors like regulatory changes, geopolitical risks, and 

global financial crises are not considered, though they 

can significantly impact cross-border payments. 

4. Assumption of Blockchain Growth: The study 

assumes a continuous increase in blockchain adoption, 

whereas real-world adoption rates may fluctuate due 

to technological, legal, or market barriers. 

5. Simplified Regression Model: The regression 

analysis focuses on three independent variables (cost, 

volume, adoption) but excludes factors like network 
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congestion, transaction type, and security risks, which 

could affect settlement speed. 

6. Lack of Real-World Testing: The findings are based 

on statistical modeling rather than actual real-time 

payment trials, limiting practical validation. 

 

VIII. CONCLUSION 

 

1. Faster Transactions – Blockchain enables real-time 

cross-border payments, reducing settlement time from 

days to seconds. 

2. Lower Costs – Eliminates intermediaries, reducing 

transaction fees significantly. 

3. Transparency & Security – Provides an immutable 

ledger, ensuring secure and transparent transactions. 

4. Financial Inclusion – Helps unbanked populations 

access global financial systems. 

5. Regulatory Challenges – Adoption depends on 

evolving legal and compliance frameworks. 

6. Scalability Issues – Some blockchain networks need 

improvements to handle high transaction volumes 

efficiently. 
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