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ABSTRACT 

Secure file transfer mechanisms play a vital role 

in protecting sensitive financial data exchanged 

between community banks, regulatory bodies, 

clearing houses, and third-party service 

providers. Unlike large commercial banks, 

community banks often face heightened 

challenges due to limited resources, legacy 

infrastructure, and diverse compliance 

obligations. This manuscript explores the 

strategies and technologies available to manage 

secure file transfers in community banking 

gateways, focusing on encryption standards, 

authentication protocols, regulatory compliance, 

and resilience against cyber threats. Through a 

combination of academic studies, industry 

frameworks, and case evidence, this work 

analyzes the effectiveness of file transfer solutions 

such as Secure File Transfer Protocol (SFTP), 

Managed File Transfer (MFT) systems, API-

driven integrations, and blockchain-assisted 

validation. The discussion further examines the 

balance between security, cost-efficiency, and ease 

of adoption for community banks, concluding 

with recommendations for future-oriented 

models that leverage automation, artificial 

intelligence, and cloud-native security 

enhancements. 
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INTRODUCTION 

The financial sector relies heavily on data 

movement—ranging from customer transactions and 

regulatory reporting to interbank settlements and 

vendor interactions. Within this ecosystem, 

community banks, often characterized by smaller 

customer bases and regional focus, play an 

indispensable role in supporting local economies. 

However, their size and resource constraints 

frequently make them more vulnerable to security 

breaches during file transfers, which can involve 

highly sensitive data such as account records, loan 

applications, credit histories, and compliance 

reports. 

Secure file transfers in community banking gateways 

form the backbone of regulatory compliance (e.g., 

FFIEC, PCI DSS, GDPR, and GLBA), fraud 

prevention, and customer trust. A failure in securing 

these transfers can lead to devastating financial loss, 

reputational damage, and legal consequences. Unlike 

large-scale banking institutions that deploy extensive 

in-house cybersecurity frameworks, community 

banks often depend on external vendors or shared 

service providers, heightening the risk exposure. 

Fig. 1: Source: 

https://www.coviantsoftware.com/news/seven_best_

practices_for_file_transfer_security/ 

This manuscript addresses the fundamental question: 

How can community banking gateways ensure 

secure, reliable, and efficient file transfers in an era 

of increasing cyber threats and evolving regulatory 

landscapes? By analyzing existing research, industry 

practices, and technological frameworks, this study 

sheds light on approaches such as encryption 

algorithms, multifactor authentication, certificate-

based trust models, and MFT solutions. The analysis 
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emphasizes practical strategies tailored to 

community banks that must balance cost, usability, 

and compliance. 

The introduction of cloud-native solutions, 

blockchain-based auditing, and API-driven secure 

exchanges further redefines the horizon of secure file 

transfer in banking. This manuscript not only 

explores these technological advancements but also 

contextualizes them within the specific limitations 

and opportunities faced by community banks. 

LITERATURE REVIEW 

1. Importance of Secure File Transfers in Banking 

Scholarly research and industry reports consistently 

highlight secure file transfers as a critical pillar of 

financial security. According to the Federal Financial 

Institutions Examination Council (FFIEC), 

community banks are obligated to adopt secure 

transfer mechanisms to safeguard against data 

interception and cyber fraud (FFIEC, 2021). 

Similarly, NIST SP 800-53 outlines stringent 

encryption, audit, and monitoring requirements, 

which directly impact banking gateways managing 

sensitive data exchanges. 

Fig. 2: Source: https://pronteff.com/revolutionizing-

banking-operations-using-ibm-sterling-file-

gateway/ 

Community banks often exchange files with entities 

such as payment processors, credit bureaus, and 

regulatory bodies. The risk of “man-in-the-middle” 

attacks, credential theft, or malware insertion during 

these transfers underscores the need for controlled 

and monitored systems (Siddiqui & Khan, 2020). 

2. Traditional Mechanisms: FTP vs. SFTP vs. 

FTPS 

Early banking gateways largely depended on File 

Transfer Protocol (FTP), which lacks encryption and 

is highly susceptible to interception. Secure File 

Transfer Protocol (SFTP) and FTP Secure (FTPS) 

emerged as standards offering encryption through 

SSH and TLS, respectively. Research indicates that 

while both methods mitigate interception risks, they 

remain limited in scalability, auditability, and 

compliance reporting (Reddy & Chen, 2019). 
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3. Managed File Transfer (MFT) Systems 

MFT solutions represent an evolution beyond 

traditional file transfer tools. Gartner (2022) 

classifies MFT as a critical enabler for organizations 

needing compliance, automation, and centralized 

monitoring. Studies highlight that MFT platforms 

reduce operational risks by embedding encryption, 

logging, and policy enforcement into file movement. 

However, for community banks, the cost of adopting 

enterprise-grade MFT may pose challenges, 

necessitating lightweight or hybrid models (Johnson 

& Wallace, 2020). 

4. API-Driven Secure Transfers 

Recent scholarship suggests that API-based 

architectures for banking gateways offer better 

integration, automation, and real-time monitoring. 

Research conducted by the Open Banking 

Implementation Entity (OBIE, 2021) demonstrates 

how APIs, when coupled with token-based 

authentication and TLS 1.3 encryption, streamline 

secure data transfers between banks and fintech 

providers. For community banks, APIs represent 

both an opportunity and a challenge: while 

enhancing interoperability, they increase attack 

vectors if not secured with zero-trust principles. 

5. Blockchain-Enabled Validation 

Emerging studies investigate blockchain as a tamper-

proof ledger for auditing secure file transfers. A 

paper by Lee and Park (2022) reveals that distributed 

ledger systems can provide immutable verification 

trails, ensuring data integrity in multi-party transfers. 

Although still in experimental phases for banking, 

blockchain offers promise for community banks 

needing affordable and transparent auditing 

mechanisms. 

6. Regulatory and Compliance Considerations 

Compliance frameworks drive much of the 

innovation in secure file transfers. The Gramm-

Leach-Bliley Act (GLBA), Payment Card Industry 

Data Security Standard (PCI DSS), and General Data 

Protection Regulation (GDPR) mandate encryption 

of data in transit, access control, and detailed 

auditing. For community banks, adherence to these 

standards without overwhelming IT budgets remains 

a core struggle. Research shows that many 

community banks depend on vendor-managed 

solutions to maintain compliance, exposing them to 

third-party risks (Miller, 2021). 

7. Cybersecurity Threats and Risk Mitigation 

Academic literature emphasizes that cybercriminals 

increasingly target community banks due to 

perceived weaker security posture. A 2021 report by 

the Financial Services Information Sharing and 

Analysis Center (FS-ISAC) highlights the rise of 

ransomware and phishing attacks exploiting 

unsecured gateways. Mitigation strategies, as 
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documented in studies by Sharma et al. (2020), 

include layered encryption, role-based access control 

(RBAC), real-time anomaly detection, and zero-trust 

architectures. 

8. Gaps in Existing Literature 

While research on secure transfers in large-scale 

banking environments is extensive, fewer studies 

focus exclusively on community banks. Most 

literature does not adequately explore cost-sensitive 

deployment models or practical frameworks 

balancing compliance with resource limitations. 

Additionally, there is a lack of empirical data on the 

long-term outcomes of MFT and blockchain 

adoption in community banks. 

Methodology 

1. Research Design 

This study adopts a mixed-methods approach, 

combining qualitative and quantitative analysis to 

understand secure file transfer practices in 

community banking gateways. The design includes: 

• Literature-based review of academic and 

industry sources on secure transfer 

mechanisms. 

• Survey and interviews conducted with IT 

officers and compliance managers in 15 

community banks across North America. 

• Case study analysis of banks that adopted 

Managed File Transfer (MFT) systems or 

API-driven secure transfer gateways. 

• Simulation-based testing of three 

technologies—SFTP, MFT, and blockchain-

enabled transfers—under controlled 

conditions to assess encryption strength, 

speed, compliance readiness, and resilience. 

2. Data Collection 

Data was collected through three streams: 

1. Primary Data: Questionnaires distributed to 

IT and compliance staff covering usage 

patterns, challenges, and effectiveness of 

secure file transfer solutions. 

2. Secondary Data: Regulations (FFIEC, PCI 

DSS, GLBA, GDPR), industry reports 

(Gartner, FS-ISAC), and published research 

between 2018–2025. 

3. Simulation Logs: Transfer tests performed 

on anonymized dummy datasets replicating 

loan applications, customer identity records, 

and regulatory reports. 

3. Evaluation Metrics 

The study applied measurable parameters to compare 

transfer mechanisms: 
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Metric Description 

Encryption 

Strength 

Bit-length, algorithm type 

(AES-256, TLS 1.3, etc.) 

Transfer Speed Data throughput measured in 

MB/sec 

Compliance 

Coverage 

Ability to satisfy FFIEC, PCI 

DSS, GLBA, GDPR 

requirements 

Audit and 

Traceability 

Availability of logs, monitoring, 

non-repudiation features 

Integration 

Complexity 

Ease of connecting to core 

banking systems, regulatory 

agencies, fintechs 

Cost Efficiency Cost per transfer session and 

total implementation cost 

User 

Experience 

Simplicity of administration 

and error-handling 

Resilience 

Against Attacks 

Performance against 

penetration tests (MITM, 

replay, ransomware injections) 

4. Simulation Setup 

• Environment: Virtual banking gateway with 

Ubuntu-based servers configured to run FTP, 

SFTP, and MFT software (GoAnywhere 

MFT, Globalscape EFT). Blockchain-based 

prototype was developed using Hyperledger 

Fabric. 

• Dataset: 500 simulated files (5 MB–250 MB 

each) mimicking customer records and 

regulatory compliance files. 

• Tests: Each file transfer system was 

subjected to 10,000 transfer attempts under 

controlled and stressed network conditions. 

Penetration tests simulated common 

cyberattacks. 

Results 

1. Comparative Analysis of Transfer Mechanisms 

Metric FTP 

(Lega

cy) 

SFTP/F

TPS 

Manag

ed File 

Transf

er 

(MFT) 

Blockcha

in-

Assisted 

Transfer 

Encrypt

ion 

Strengt

h 

None AES-

256 / 

TLS 1.3 

AES-

256 + 

PKI + 

MFA 

AES-256 

+ 

Blockchai

n Hashing 

Transfe

r Speed 

(MB/s) 

32 28 26 20 

Compli

ance 

None Partial Full 

(PCI 

Partial 

(GDPR, 
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Covera

ge 

DSS, 

FFIEC, 

GDPR) 

GLBA 

focus) 

Audit 

& 

Traceab

ility 

None Basic 

logs 

Full 

logging 

& real-

time 

alerts 

Immutabl

e ledger 

records 

Integrat

ion 

Comple

xity 

Low Medium Mediu

m–

High 

High 

(experime

ntal stage) 

Cost 

Efficien

cy 

High 

(low 

cost) 

Moderat

e 

High 

cost 

(enterpr

ise-

grade) 

Moderate 

(develop

ment-

heavy) 

User 

Experie

nce 

Poor Moderat

e 

Good 

(dashbo

ard, 

automat

ion) 

Poor 

(complex 

administr

ation) 

Resilie

nce to 

Attacks 

Very 

Low 

Moderat

e 

High Very High 

(integrity 

ensured) 

Interpretation: 

• SFTP/FTPS remains a reliable baseline for 

community banks seeking affordable 

solutions. 

• MFT systems provide the most compliance-

friendly option, with automation and 

monitoring, but are costly. 

• Blockchain models excel in resilience and 

auditability but are not yet practical due to 

integration and administrative complexity. 

2. Survey Results from Community Banks 

Challenge Reported 

High cost of MFT adoption 

Lack of skilled staff for secure gateways 

Compliance audit pressure 

Integration with legacy systems 

Threat of ransomware/phishing 
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Fig. 3: Survey Results from Community Banks 

These results suggest that cost, compliance, and 

integration challenges are the biggest hurdles for 

community banks. 

3. Case Study Insights 

• Bank A (Midwestern U.S.): Adopted MFT 

and reduced compliance audit failures by 

45% but incurred significant licensing costs. 

• Bank B (Southeastern U.S.): Relied on 

SFTP and API integrations; while cost-

effective, faced persistent audit gaps due to 

limited monitoring. 

• Bank C (Northeastern U.S.): Piloted 

blockchain auditing for interbank transfers; 

demonstrated excellent integrity validation 

but slowed down daily operations due to 

processing overhead. 

4. Simulation Outcomes 

• Encryption Tests: AES-256 across MFT and 

blockchain-based systems resisted brute-

force attacks during simulations. 

• Attack Simulation: FTP transfers failed 

against all MITM and replay attack tests, 

confirming unsuitability. MFT and 

blockchain proved resilient against 

ransomware insertion. 

• Performance Trade-Off: Blockchain 

reduced transfer speed by nearly 25% but 

provided immutable auditability, making it 

ideal for high-value, low-frequency transfers 

(e.g., regulatory reporting). 

CONCLUSION 

Secure file transfers in community banking gateways 

represent a critical intersection of technology, 

compliance, and operational resilience. This 

research demonstrates that while legacy FTP systems 

are wholly inadequate, SFTP/FTPS continues to 

serve as a baseline standard for many resource-

constrained banks. However, the long-term viability 

of SFTP is limited due to compliance gaps and lack 

of robust auditability. 

67%

54%

80%

60%

72%

High cost of MFT …

Lack of skilled staff …

Compliance audit …

Integration with …

Threat of …

Survey Results from Community Banks



      International Journal of Medical Research and Innovation in Applied Science  
(IJMRIAS)  
      ISSN (Online): Request Pending  

           Volume-2 Issue-2 || Apr- Jun 2026 || PP. 1-13 https://ijmrias.org/  

 

 

    9 
    

Managed File Transfer (MFT) solutions emerged 

as the most balanced option—offering automation, 

compliance readiness, and resilience. Despite higher 

costs, MFT provides clear advantages in reducing 

audit failures and strengthening customer trust. For 

community banks with limited budgets, hybrid 

adoption (SFTP for daily low-risk transfers and MFT 

for high-risk compliance-driven exchanges) 

represents a practical strategy. 

Blockchain-assisted transfers provide a future-

ready paradigm, excelling in data integrity and non-

repudiation. Yet, the high complexity and slower 

performance make blockchain currently more suited 

for regulatory audits rather than daily customer 

transactions. 

Ultimately, the study recommends that community 

banks adopt a layered model of secure file transfer: 

1. Baseline encryption (SFTP/FTPS) for 

general transfers. 

2. MFT adoption for compliance-heavy or 

sensitive exchanges. 

3. Exploratory blockchain pilots for 

immutable audit trails. 

4. Continuous staff training and threat 

monitoring to maintain resilience against 

evolving cyber threats. 

As regulatory expectations evolve and cybercrime 

sophistication increases, community banks must 

view secure file transfer not as a cost center but as a 

strategic enabler of compliance, trust, and long-

term competitiveness. 
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