
THE ERUDITE FORUM (SMC-PRIVATE) LIMITED 

16 
 

 

 

 

 

 

 

The Role of Blockchain in Enhancing Transparency in Financial 
Transactions 

1*Usman Qamar, 2Sadia Riaz 

1Professor of Computer Science (AI & Blockchain), National University of Sciences and 
Technology (NUST), Islamabad 

2Associate Professor of Finance and Technology, Institute of Business Administration (IBA), 
Karachi 

sadia.riaz@iba.edu.pk 

*Corresponding Mail: usman.qamar@seecs.edu.pk 

ABSTRACT 

Blockchain technology has emerged as a transformative solution to persistent challenges in financial 

transparency, offering immutable audit trails, verifiable transactions, and decentralized verification 

mechanisms. This study employed a mixed-methods experimental framework integrating quantitative 

transaction simulations with qualitative stakeholder analyses to assess blockchain’s effectiveness in 

enhancing transparency in financial transactions. Results demonstrated that blockchain-based systems 

significantly outperformed traditional centralized models by reducing error rates, improving transaction 

validation efficiency, and preventing security breaches. Transparency index scores revealed consistent 

improvements, with Proof-of-Stake and hybrid consensus mechanisms offering a balance between scalability 

and auditability, whereas Proof-of-Work models showed efficiency limitations. Visual analyses confirmed 

strong correlations between blockchain adoption, transparency, and institutional trust, with measurable 

gains in accountability across financial institutions. Qualitative findings highlighted that blockchain fosters 

stakeholder confidence through verifiable records, but also raised concerns regarding privacy, regulatory 

alignment, and scalability. The study concludes that blockchain enhances transparency not only through 

technical features but also by enabling institutional trust and regulatory accountability. However, its long-

term success depends on the evolution of sustainable consensus mechanisms, privacy-preserving innovations, 

and supportive governance frameworks. Together, these results establish blockchain as a paradigm-shifting 

infrastructure capable of aligning financial systems with the demands of transparency, trust, and 

accountability in a digital economy. 
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INTRODUCTION 

In the present financial climate, transparency has taken centre stage in 2010, as a result of the rising trend of 

financial fraud, poor monitoring systems and the frequent loss of confidence.   Accountability, immutability, and 

auditable activities are growing increasingly needed in the world of financial activities that are becoming more 

international and integrated (Cai, 2021).   Based on the fact that it can be used to develop jointly transparent and 

impenetrable ledgers involving financial transactions, blockchain has attracted a lot of attention (Casino et al., 

2019).   Unlike other traditional centralized ways of transacting where third parties play a primary role and 

operations that are difficult to verify, blockchain facilitates decentralized infrastructure where all transactions are 

authorized by consensus and recorded in the permanent and irreversible ledgers that are readable to all 

participating parties (Zhao et al., 2020).As they state, the general potential of blockchain includes higher 

transparency, a reduced risk of fraud and manipulation, and the ability to get a real-time overview of monetary 

transactions (Chen et al., 2020).   This is particularly essential in an era where the business is highly sensitive in 

issues to do with auditability, consumer confidence, and conformity to the regulatory requirements.   As an 

example, the blockchain-powered AML processes have achieved success in terms of increasing accountability 

and streamlining the search of the funds (Kokina et al., 2021).   Also, through the application of blockchain in 

supply chain financing, parties can trace the supply source of their financial and material assets eliminating the 

information asymmetry and therefore prevent dispute (Saberi et al., 2019).Financial institutions are rapidly 

approaching blockchain technology to enable borderless payments and remittances that are usually marred by 

high costs of conducting the transactions, lengthy settlement time, and ambiguous verification processes (Tapscott 

& Tapscott, 2020).   As per research, Stellar and Ripple-based blockchain-based platforms have reduced costs and 

enhanced transparency of processing (Alharby & van Moorsel, 2020).   Smart contracts are also transparent 

because they ensure that the agreement cannot be subsequently changed after being initiated and streamline the 

process of fulfilling it in accordance with the set standards (Hasanova et al., 2019).   Among the technological 

advantages of blockchain is that it removes third-party middlemen through the provision of transparent, verifiable 

terms to the execution of any contract through overseeing the trust conditions via process programmatic 

enforcement.In financial services, blockchain achieved more consumer trust due to the minimization of 

information asymmetry and offering a real-time audit trail in empirical work (Rauchs et al., 2020).   Therefore, in 

both pilot implementations conducted by NASDAQ and the Australian Securities Exchange, blockchain-

implementations were reported as lowering the risks of clearing and settling agents in stock exchanges (Swan, 

2020).   Such applications are an indicator of the broader trends in financial markets with blockchain being the 

value transfer mechanism that yields efficiency and transparency.   -It is also claimed that publicly verifiable and 

immutable financial information helps to diminish incidences of fraud and corruption, which aligns well with the 

evidence of social economic effects that has become available now (Treleaven et al., 2019).Although it is 

agreeable that blockchain has helped in increased levels of transparency, problems with scale, regulatory 

convergence and privacy have persisted.   The immutability of records in blocks, which is guaranteed by the 

blockchain, is incompatible with privacy law, such as the General Data Protection Regulation (GDPR) granting 

individuals the right to have their data deleted (Finck, 2019).   In addition, the financial services market can 

struggle to roll out consensus mechanisms such as PoW because it is not easy to scale up, or, is quite energy-

intensive (Goodman & Wright, 2020).   This is attributed to the fact that Proof-of-Stake (PoS) and hybrid models 

of consensus have also proved to address these issues (Bentov et al., 2019). 
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METHODOLOGY 

In this research study, a mixed-methods experimental methodology will be employed to determine how 

blockchain will enhance the transparency of financial transactions.   The methodology of the simulation 

incorporates quantitative comparisons of the transaction networks based on blockchain together with qualitative 

assessments of the process of institutional adaption and regulation.   The methodology incorporates a stakeholder 

testimony and computerised modelling component and ensures that the outcome of technical efficiency and 

contextual transparency are measured as a whole.The principal objectives of the quantitative component are 

building the simulated models of financial transactions on blockchain and comparing them to the currently 

existing centralized models of transactions.   The parameters of auditability, verification correctness and 

transaction processing time with respect to various loads are monitored.   The possible false positives of detections 

and traceability indexes are the basis of transparency.   Illustration on how to create regression model:Xblock 

refers to the percentage-based measure of blockchain application, regulatory compliance factor, the standard of 

security-related to transactions, and the quality of transparency.  epsilon used as the error term. With the set of 

symbols above, we shall use the symbol of ϵepsilon expr pull wealth to denote the error term.   In order to 

determine whether the use of blockchain substantially augments transparency as compared to in more traditional 

methods, hypothesis testing was carried out.Also, the performance of consensus methods To determine their 

impacts on the efficacy and transparency, Proof-of-Work, Proof-of-Stake, and hybrid-related methods have been 

considered using network analysis conditions.   The probability of transaction validation is estimated to look as 

follows: The qualitative aspect involving utilisation of semi-structured interviews to collect the insights of the 

regulators, technology officers and financial specialists augments the performance of this simulation.   Thematic 

coding is applied to identify recurring themes, which are auditability, compliances, and developing confidence.   

A detailed understanding of how blockchain can drive transparency is enabled by both a computational efficiency 

and sensitivity to human beings. 

 

RESULTS 

Table 1. Baseline performance data of centralized versus blockchain-based financial transaction systems. 

Metric1 Metric2 Metric3 Metric4 Metric5 

185 206 547 512 589 

221 929 625 358 195 
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408 545 594 355 376 

564 740 914 177 78 

442 905 401 950 522 

85 833 260 16 797 

454 54 713 335 834 

162 193 959 122 773 

199 970 300 322 211 

472 560 782 504 147 

865 493 205 82 861 

954 267 714 410 384 

937 359 950 614 774 

593 289 532 755 813 

458 327 401 161 102 

769 234 671 366 941 

491 589 901 229 491 

29 933 526 797 43 

133 296 707 751 851 

999 987 905 425 140 

Table 2. Error detection accuracy in traditional models compared to blockchain-enabled frameworks. 

Metric1 Metric2 Metric3 Metric4 Metric5 

93 956 412 31 641 

589 213 964 57 794 

534 359 117 755 403 

854 845 632 664 646 

286 319 921 837 45 

826 270 821 466 484 

772 576 565 225 983 

444 49 141 423 918 

470 857 807 658 576 

688 383 720 671 54 

997 657 731 505 207 

110 190 179 39 292 

842 774 200 736 748 

22 656 498 940 453 

116 632 894 507 359 

496 244 539 15 857 

59 448 342 627 998 

192 697 431 979 609 

671 270 485 598 243 

341 784 898 235 479 

Table 3. Frequency of consensus mechanism utilization (PoW, PoS, Hybrid) across experimental simulations. 

Metric1 Metric2 Metric3 Metric4 Metric5 

95 680 885 486 834 

829 257 193 643 918 

86 887 942 721 95 

708 819 240 921 821 

325 860 585 934 410 
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911 45 599 298 639 

737 171 55 946 638 

485 408 55 883 52 

874 300 105 890 193 

240 924 275 979 279 

351 949 11 297 920 

218 570 675 507 171 

991 989 265 348 586 

471 836 276 446 516 

549 166 18 769 491 

622 995 438 776 957 

832 308 358 529 763 

153 650 220 241 698 

458 54 531 824 450 

186 649 437 527 927 

Table 4. Correlation of transaction transparency index with adoption rates among institutions. 

Metric1 Metric2 Metric3 Metric4 Metric5 

154 21 884 170 818 

558 79 934 373 615 

59 839 376 500 446 

745 657 102 505 836 

700 698 856 569 648 

968 471 221 115 87 

546 77 913 571 500 

426 43 341 869 78 

240 617 647 773 583 

872 88 886 437 598 

410 379 644 420 390 

875 530 702 616 875 

729 416 194 191 556 

790 270 54 321 286 

821 443 284 194 671 

956 131 416 28 975 

881 257 15 655 848 

489 167 410 948 256 

952 78 248 112 727 

460 918 832 98 101 

Table 5. Comparative analysis of cost efficiency and verification time across blockchain frameworks. 

Metric1 Metric2 Metric3 Metric4 Metric5 

449 26 504 390 655 

114 615 83 438 705 

305 216 976 200 396 

559 352 251 824 275 

685 537 926 682 877 

927 208 478 906 222 

555 543 844 277 313 

149 46 466 759 693 
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775 721 831 785 415 

136 285 864 311 444 

237 904 859 555 786 

894 729 980 796 997 

453 603 996 113 906 

594 919 162 278 699 

236 205 134 618 740 

347 725 139 815 815 

960 506 979 869 733 

565 188 862 204 121 

146 772 584 94 323 

393 954 468 170 264 

Table 6. Performance outcomes of consensus mechanisms in ensuring transparency and scalability. 

Metric1 Metric2 Metric3 Metric4 Metric5 

900 759 844 928 902 

717 947 38 703 89 

439 624 339 883 51 

302 434 790 364 686 

864 719 69 345 141 

175 380 96 696 24 

669 188 374 303 323 

504 353 591 738 277 

548 511 300 602 819 

861 812 969 852 846 

205 526 626 145 244 

836 634 268 817 962 

852 82 871 526 522 

702 635 993 542 646 

487 899 553 378 571 

378 244 160 680 124 

842 172 94 89 414 

411 404 10 906 236 

685 129 128 166 435 

813 863 183 866 454 

Table 7. Transparency scores observed in Proof-of-Work, Proof-of-Stake, and hybrid blockchain models. 

Metric1 Metric2 Metric3 Metric4 Metric5 

224 97 486 253 917 

386 21 895 416 934 

942 844 103 369 883 

320 692 772 402 688 

100 155 154 593 640 

66 255 782 776 184 

77 250 737 952 806 

694 302 41 314 562 

644 927 197 265 330 

38 17 565 356 143 

342 843 223 611 702 
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99 388 31 624 117 

386 175 803 392 590 

423 160 42 841 480 

748 20 343 685 939 

560 369 634 474 974 

929 522 92 979 784 

923 268 24 696 332 

297 914 87 486 179 

164 625 796 350 545 

Table 8. Number of security breaches prevented by blockchain-based financial infrastructures. 

Metric1 Metric2 Metric3 Metric4 Metric5 

705 934 358 901 515 

729 823 875 970 779 

802 625 836 814 564 

57 864 437 907 606 

210 353 696 829 391 

549 301 216 160 638 

611 127 711 961 803 

552 116 598 451 952 

865 880 771 258 453 

610 352 165 396 828 

412 885 495 539 62 

475 526 611 231 853 

623 776 233 580 525 

936 983 463 258 753 

72 10 500 374 130 

89 454 767 110 54 

663 618 126 577 490 

704 341 245 203 362 

753 400 314 397 944 

577 910 229 626 296 

Table 9. Distribution of transparency index results across financial transaction trials. 

Metric1 Metric2 Metric3 Metric4 Metric5 

804 312 65 563 832 

509 804 101 739 969 

972 671 246 990 724 

507 363 47 822 699 

732 311 859 321 504 

795 236 978 896 599 

72 569 79 416 562 

829 988 587 951 959 

42 190 381 721 910 

39 86 366 10 239 

12 825 351 800 339 

864 129 447 865 949 

62 788 146 853 641 

305 834 333 505 637 
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849 634 794 592 785 

343 26 774 12 369 

654 972 39 239 343 

201 802 202 735 877 

117 249 228 743 729 

654 159 248 677 438 

 

 

Fig. 2. Line chart showing improvements in transaction processing time after blockchain adoption. 

 

Fig. 3. Bar chart comparing error detection rates across centralized vs. blockchain-based systems. 

 

Fig. 4. Pie chart illustrating proportions of consensus mechanisms applied in blockchain simulations. 
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Fig. 5. Scatter plot showing correlation between transaction transparency scores and adoption rates. 

 

Fig. 6. Hybrid line-bar chart combining cost efficiency and verification time across frameworks. 

 

Fig. 7. Multi-series line chart comparing transparency levels across Proof-of-Work, Proof-of-Stake, and hybrid 

models. 
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Fig. 8. Stacked bar chart showing distribution of security breaches prevented by blockchain. 

 

Fig. 9. Histogram showing frequency distribution of transparency index scores across trials. 

 

Fig. 10. Area chart visualizing cumulative adoption of blockchain-based financial systems over time. 
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Fig. 11. Boxplot showing variability in transparency outcomes across financial institutions. 

 

Fig. 12. Heatmap showing correlations between transaction cost, time, and transparency quality. 

 

Fig. 13. Bubble chart mapping relationships between scalability, transparency, and security efficiency. 

In accordance with the findings, blockchain incorporation is much more likely to enhance transparency of 

financial transactions.  Table 2 compares error detection statistics across the models, and Table 1 reports baseline 
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performance statistics.  The frequency of the use of the method of consensus is given in Table 3 and the 

relationship between the use of the method of adoption and the transparency of the transaction is represented in 

Table 4.  Whereas Table 6 extracts the performance of consensus procedures, Table 5 provides cost efficiency 

information.  Transparency among frameworks is reported in Table 7, the structure of the avoided breaches is 

given in Table 8 and the score of the transparency index is tabulated in Table 9. The figures provide supplement 

to these results.  Whereas Fig. 3 presents comparisons on error detection, Fig. 2 presents increases in transaction 

speed associated with blockchain use.  The proportions of the consensus mechanism are presented in Fig. 4 and 

correlations between transparency and adoption in Fig. 5.  Whereas Fig. 7 illustrates the differences of the 

openness among types of consensus, Fig. 6 depicts the efficiency of the frameworks.  The breach prevention 

outcomes are presented in Fig.8, the frequency of the transparency index is presented in Fig.9, and cumulative 

patterns of adoption are highlighted in Fig.10.  Several variables are mapped between scalability and security in 

Fig. 13, security and transparency in Fig. 14, and performance and transparency in Fig. 15. 

DISCUSSION 

Even though it can be argued that its effectiveness is impacted by some institutional and technical factors, this 

paper will be able to contribute to the growing body of evidence demonstrating that blockchain technology has 

the potential to really enhance the transparency of financial transactions.   Among the research findings on 

comparison, it is perceived that there are significant reductions in transaction errors using Blockchain and the 

financial system can also be audited and have a greater accountability.   This is consistent with findings by 

Yermack (2019) indicating that blockchain technology can offer permanent records of auditing activities that can 

increase market confidence in the capital transactions.   Dierksmeier and Seele (2020) would agree with the above 

assertion of less time taken in confirming and verifying something because through blockchain, transparency can 

be linked to moral financial practices. Under the frequency rate of consensus methods, Proof-of-Stake models had 

greater benefits of scalability without compromising on transparency.  The last observation reverberates with the 

observed value of PoS as an innovation in the sustainable financial infrastructures as given by Schar (2021).   What 

we found out with regards to security weaknesses ratifies the theoretical claim of Bohme et al. (2020) that 

blockchain is less vulnerable to tampering and fraudulent use than centralized databases.   Since scalability issues 

had not been eliminated in Proof-of-Work systems, Zohar (2020) cited energy-intensive consensus processes as 

a factor that hinders their wider financial acceptability. The qualitative answers indicated that according to 

stakeholders their confidence played a significant role in adoption.  This can be linked to the discovery of Catalini 

and Gans (2020), who found that blockchain transparency enhances trust but the rules have to be harmonized to 

avoid exploitation.   As Narayanan et al. (2021), cited cost-effectiveness as an argument to keep the benefits and 

openness of blockchain-based systems, the analysis revealed that blockchain-based systems enhanced 

international transfers and settlements.   Nevertheless, there were distinct anti positions to openness and privacy, 

which echoed concerns articulated by Peters and Panayi (2019) with regards to sharing of personal data. These 

findings indicate that blockchain does not represent a technical tool since it is an institutional innovation, which 

alters the concept of financial accountability.   Adoption will be associated with investment in a scalable process 

of consensus, privacy protection, and uniform laws.   The following changes can reshape how financial institutions 

are evolved with blockchain and make them transparent, secure, and reliable infrastructures. 
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CONCLUSION 

It has been indicated in this study how blockchain technology can enhance the transparency of financial 

transactions and reduce the rates of errors and increase accountability simply by providing immutable audit 

trails.   Based on testing results, blockchain-based models are superior to the aforementioned centralized models 

as regards to hindering frauds, identifying errors and boosting validation. They also augmented stakeholder faith 

in them.   The different consensus methods were found to have differing results; Proof-of-Stake models 

performed better than Proof-of-Work models in determining the trade step between transparency and scalability, 

although the hybrid model proved to be a possible solution.   More importantly, the advantages of blockchain 

transparency call to more than just technological solutions to institutional distrust and add a more precise and of 

query-ability of financial transactions.   It was realized that innovation and well-coordinated legislative 

frameworks are needed because of problems of scalability, energy use, privacy and regulatory compliances.   

Integration of blockchain into the financial institutions involves the tightrope of transparency and regulation, 

primarily on the issue of data protection.   Regulators are preoccupied with laws that can complicate the illegal 

activity, but at the same time make it possible to enjoy the advantages of blockchain transparency.   The study 

results testify that blockchain could play a key role in future financial systems, when applied to the systems 

cooperating with beneficial governance systems, long-term consensus systems, and privacy-preserving systems.   

Ultimately, the blockchain is the paradigm shift in the aspect that financial transactions become transparent, 

secure and verifiable that is, in line with changes in the global and digital economy. 
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