
Building Resilience in Digital 
Payment Ecosystems

A strategic overview for payment risk, security, and 
compliance leaders on securing high-volume, mission-
critical payment infrastructure.



Why Resilience Matters
Digital payments are mission-critical. Any downtime or instance 

of fraud results in immediate financial, regulatory, and 

reputational loss. We must move beyond simple compliance to 

true resilience.

Exponential Transaction Growth

Rapid growth in transaction volume increases the total attack 

surface area, making robust controls essential to manage scale.

Immediate Financial Risk

Recent, large-scale incidents, such as the ₹40 crore glitch fraud 

exploiting logic flaws in a major wallet, illustrate the urgency of 

real-time security.



Regulatory & Ecosystem Mandates
Compliance is the baseline. Key regulatory bodies are issuing clear, strict requirements for 
governance, security controls, and reporting that payment providers must adhere to.

RBI Master Directions

Mandates cover comprehensive 

cyber governance, source code 

escrow, rigorous third-party 

vendor controls, mandatory 

logging, and incident reporting.

NPCI UPI API Security

Specific rules on API usage, 

including status-check limits (OC-

215 A), anti-replay protections, 

and secure transaction handling 

protocols.

CERT-In Advisories

Guidance and audit expectations 

for critical information 

infrastructure, demanding 

proactive vulnerability 

management and rapid incident 

disclosure.



Key Threat Vectors in Paym ent Ecosystem s

Attackers exploit the unique complexity and real-time nature of digital payment flows. 

The following are the most prevalent and high-impact threats we face.

API Abuse & Logic Flaws
Exploiting non-atomic transactions, race conditions, status 
polling loopholes, and replay attacks against payment APIs.

MSP / Vendor Compromise

Account Orchestration & Fraud Rings
Coordinated attacks utilizing compromised or synthetic 
accounts across wallets and UPI rails for high-volume 
money mule operations.

Mobile Malware & Credential Stuffing



A rchitecture Princip les for 
Technolog y Resilience
Implementing robust, layered security controls is non-negotiable. Our 
architecture must prioritize isolation, verification, and defense-in-depth 
at every layer.

Zero-Trust Security
Apply strict network segmentation and least-privilege access for all 
services, minimizing the blast radius of any potential compromise.

Hardened API Gateways
Enforce strict rate limiting, deploy idempotency tokens, and 
implement strong anti-replay mechanisms to mitigate API 
abuse.

Adaptive Risk Scoring
Mandatory MFA coupled with device binding and adaptive 
behavioral risk scoring for all transaction and login events.

Realtime Telemetry & SIEM
Implement EDR/XDR, behavioral analytics, and continuous 
telemetry monitoring to detect anomalies and insider threats 
in real time.



Operational Controls and
Audit Requirements
Security is a continuous process, not a one-time deployment. 
We must integrate security deep into our development lifecycle 
and test against catastrophic failure scenarios.

Secure SDLC & Code Escrow
Implement mandatory secure code review, and maintain source 
code escrow for critical apps to ensure business continuity.

Resilience Testing
Conduct regular, unannounced pen-testing, chaotic engineering 
exercises, and transaction-flow simulations to stress-test systems.

Vendor Due Diligence
Establish strict contractual SLAs, access controls, and require proof 
of recent, comprehensive pen-tests from all critical vendors.

Red Team Exercises
Run continuous fraud analytics and periodic red-team tabletop 
exercises to validate response plans against the latest threat 
intelligence.



Incident Response & Recovery Playbooks
When a breach occurs, time is the single most critical factor. Comprehensive, pre-tested 
runbooks are vital for minimizing financial and reputational damage.

Detection & Isolation

Rapidly isolate affected services, 

preventing further unauthorized 

transactions and containing the 

incident.

Eradication & Rollback

Execute incident runbooks for 

payment-specific scenarios, 

including transaction rollbacks 

and immediate patching of 

critical vulnerabilities.

Reporting & Communication

Utilize pre-approved templates 

for swift and accurate 

communication with customers, 

regulators (RBI/NPCI/CERT-In), 

and internal stakeholders.

Recovery & Remediation

Activate business continuity 

plans, failover to secondary 

payment rails, and execute the 

customer remediation playbook 

for affected accounts.

Effective incident response reduces Mean Time to Recover (MTTR) by minimizing ambiguity during high-stress situations.



Securing the Supply Chain: MSPs & Third Parties
Third-party service providers (MSPs) represent an extension of our critical infrastructure and must be managed with the highest level of scrutiny.

1 Require Audit Reports
Mandate and review up-to-date audit reports

 (e.g., SOC2 Type II, ISO 27001)for all critical vendors annually.

2 Segment Vendor Access
Implement network segmentation and dedicated, least-privilege
 
service accounts for all vendor access points.

3 Continuous Monitoring
Actively monitor vendor behavior and system access for anomalies,

 supplemented by a contractual right to audit when needed.

4 Secure Key Management
Ensure use of secure hardware modules (HSMs) or cloud secure

 enclaves for key management and cryptographic operations.



Technology Enablers: AI, 
Automation & Fraud Detection
Leveraging machine learning (ML) and automation is essential 
to fight fraud at the speed of modern digital payments, where 
real-time decisions are mandatory.

Behavioral Fraud Detection

Utilize ML models for deep behavioral anomaly scoring, allowing 
for real-time rejection or challenging of suspicious transactions.

Automated Playbooks
Implement automated rules and playbooks that can instantly 
block, throttle, or challenge transactions based on known fraud 
patterns.

Adversarial Testing
Recognize that attackers are also using AI. Conduct adversarial 
testing and model-robustness checks to secure ML systems.

Signal Fusion
Invest in platforms that fuse multiple data points—device risk, 
transaction context, and identity checks—to create a holistic risk 
profile.



Roadmap & Immediate Action Plan
A structured, phased approach to enhancing resilience, focusing on foundational security improvements in the near term.

MFA Rollout & Audits
Complete MFA rollout for all admin/developer access. 
Conduct an emergency IR tabletop drill.

API Gateway Hardening
Implement idempotency tokens and mandatory rate 
limiting on all critical transaction APIs.

Vendor SLA Enforcement
Finalize and enforce contractual SLAs, including
 right-to-audit clauses, for all tier-1 MSPs.

Immutable Backup Validation
Verify offline, immutable backups are functional and 
recovery points meet RTO objectives.

Realtime Monitoring Deployment
Deploy behavioral analytics engine and tune alerts
 for logic-based fraud anomalies.

Zero-Trust Segmentation
Begin network segmentation project for core payment
 processing environments.

Recommended Key Performance Indicators (KPIs)

95%
MFA Authentication

Target percentage of transactions 
authenticated via strong MFA/device 

binding.

100%
Audit Completion

Annual completion rate for all regulatory and 
vendor audits.

80%
MTTR Reduction

Target reduction in Mean Time to 
Remediate (MTTR) incidents.


