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Abstract 

The rapid transition from physical currency to digital payment ecosystems has fundamentally altered the mechanics of 

commerce and the psychology of spending. While digital payments offer unparalleled convenience and auditability, emerging 

evidence suggests they also induce a "cashless effect," wherein the intangibility of the transaction reduces the psychological 

pain of paying, thereby leading to increased consumption. This paper investigates the hypothesis that consumers spend more 

using digital methods compared to currency notes. We synthesize behavioral economic theories with recent empirical studies 

on Unified Payments Interface (UPI) and bank card transaction data. Furthermore, we examine how this trend is moderated 

by security concerns, such as fraud and scam prevalence, which serve as a friction point in the adoption curve. We propose 

a "Friction-Security-Spending" framework to model these dynamics. Our analysis suggests that while digital modalities 

significantly accelerate spending velocity and volume, this growth is contingent upon robust fraud detection and privacy-

preserving architectures to maintain user trust. 

1. Introduction 

Background and Motivation 

The evolution of money from physical banknotes to digital tokens represents a paradigm shift in the global economy. Digital 

payments have replaced physical banknotes in many aspects of daily life, driven by the promise of being easy to use, unique, 

and tamper-resistant (Schiansky et al., 2023). In regions like India, this transformation is exemplified by the Unified Payments 

Interface (UPI), which has revolutionized financial transactions by offering enhanced convenience and security, becoming a 

dominant force in the financial ecosystem (Dev et al., 2024). Similarly, in Indonesia, digital payments have been determined 

to significantly affect regional income and consumption, particularly following structural breaks induced by events like the 

COVID-19 pandemic (Badrawani et al., 2025). 

However, this shift is not merely infrastructural; it is behavioral. The "pain of paying"—a psychological friction felt when 

parting with tangible cash—is theorized to be lower in digital transactions. As payment processes become seamless and 

invisible, the salience of the financial loss diminishes. Understanding whether this reduced friction leads to aggregate 

overspending is critical for economists, policymakers, and individual consumers managing financial health. 

Problem Definition and Scope 

The central problem addressed in this paper is the quantification and qualification of spending behavior differences between 

physical currency and digital payment methods. While the efficiency of digital systems is well-documented, the behavioral 

consequences—specifically the propensity to spend more due to the "intangibility" of digital money—require rigorous 

analysis. The scope of this work encompasses the psychological mechanisms of spending, the macroeconomic implications 

of increased consumption, and the technological countermeasures (security and fraud detection) required to sustain this high-

spending ecosystem. 
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Limitations of Existing Approaches 

Existing literature often treats digital payments primarily as a technological or security challenge, rather than a behavioral 

one. 

• Lack of Behavioral Integration: Many studies focus heavily on the cryptographic security (Schiansky et al., 2023) or 

the scalability of transaction flows (Hota et al., 2025) without adequately addressing how these technical features influence 

the end-user's propensity to consume. 

• Insufficient Multi-Dimensional Analysis: Current approaches often analyze spending volume or fraud detection in 

isolation. For instance, while some research quantifies the rise in consumption (Badrawani et al., 2025), it rarely cross-

references this with the "trust capability" provided by fraud detection systems (Jaipuria et al., 2025)(Deng & Ruan, 2019). A 

holistic view that combines behavioral economics with system security is often missing. 

Paper Contributions 

This paper contributes to the domain of digital financial behavior through the following: 

• We articulate a comprehensive analysis of the "cashless effect," drawing on recent empirical data to demonstrate how 

the intangibility of digital transactions correlates with a reported 75% increase in spending among users (Dev et al., 2024). 

• We propose a novel conceptual framework, the Digital Spending Velocity Model, which integrates psychological friction, 

transaction convenience, and security assurance to predict spending behavior differences between cash and digital users. 

2. Related Work 

2.1. Behavioral Economics and Spending Patterns 

The most direct evidence regarding spending behavior comes from studies analyzing user interaction with payment interfaces. 

Research on the Unified Payments Interface (UPI) in India indicates that the intangibility of digital money reduces the feelings 

of guilt typically associated with spending (Dev et al., 2024). In a survey of 276 respondents, approximately 75% reported 

increased spending due to UPI adoption (Dev et al., 2024). This aligns with broader urban studies using bank card transaction 

data, which show that individual spending activity exhibits statistically significant superlinear scaling with city size, 

suggesting that digital traces capture a unique economic signature of residents distinct from demographic factors (Sobolevsky 

et al., 2015). These studies collectively support the hypothesis that digital mechanisms release psychological brakes on 

consumption. 

2.2. Macroeconomic Impact and Regulatory Distribution 

Beyond individual psychology, digital payments drive regional economic metrics. Analysis of panel data from Indonesia 

demonstrates that digital payments significantly affect regional income and consumption, with the impact becoming more 

pronounced after the COVID-19 structural break (Badrawani et al., 2025). However, the uncontrolled growth of specific 

platforms can lead to market imbalances. For instance, the concentration of transactions in a duopoly of apps in India 

prompted regulatory caps to ensure fair distribution without causing user inconvenience (Hota et al., 2025). This category of 

work highlights that while digital payments boost aggregate spending, they introduce systemic complexities regarding market 

dominance and flow optimization that physical cash does not entail. 

2.3. Trust, Security, and Privacy as Adoption Moderators 

The propensity to spend digitally is fundamentally tethered to trust. The growth of digital platforms has attracted malicious 

actors, leading to sophisticated social engineering scams that traditional transaction-based signals fail to catch (Jaipuria et al., 

2025). To counter this, advanced frameworks like CASE (Conversational Agent for Scam Elucidation) (Jaipuria et al., 2025) 

and FraudJudger (Deng & Ruan, 2019) have been developed to detect fraud by analyzing behavioral patterns and utilizing 

Large Language Models (LLMs) (Dahiphale et al., 2024). Furthermore, the need for privacy in these high-velocity spending 

environments is critical. Research into privacy-preserving systems highlights the trade-offs between anonymity (like cash) 

and the auditability required for digital compliance (Nardelli et al., 2025). Additionally, future-proofing these payments 
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against quantum computing threats is essential to maintaining the "unforgeable" nature of digital value (Schiansky et al., 

2023). Without these security assurances, the "ease of spending" could be negated by the "fear of loss." 

3. Method: The Comparative Spending Analysis Framework 

To rigorously evaluate the hypothesis that digital payments induce higher spending than currency notes, we propose a 

theoretical methodological framework. This framework is designed to isolate the payment medium (digital vs. cash) as the 

independent variable affecting spending volume. 

3.1. Framework Overview 

The Digital Spending Velocity & Friction Model (DSVFM) consists of three core modules: Data Aggregation, 

Psychometric Evaluation, and Security Adjustment. 

1. Module A: Transactional Data Aggregation This module collects raw spending data. For digital payments, this 

involves parsing transaction logs from bank cards and UPI apps to determine frequency, volume, and merchant categories 

(Sobolevsky et al., 2015). For cash, since direct logs do not exist, we propose a "cash diary" methodology where participants 

record daily cash outflows, corrected by ATM withdrawal intervals. 

• Design Choice: We distinguish between "Retail" (daily consumption) and "Wholesale" (large transfers) as structural 

breaks affect these differently (Badrawani et al., 2025). 

2. Module B: Psychometric Friction Scoring This module measures the "Pain of Paying." We utilize surveys similar to 

the Technology Acceptance Model (TAM) tailored for financial responsibility (Dev et al., 2024). 

• Metric: Perceived Ease of Use (PEOU) vs. Perceived Guilt (PG). 

• Hypothesis: Digital PEOU is high, while PG is low. Cash PEOU is moderate, but PG is high. 

3. Module C: Security Trust Index Spending is not just about desire; it is about safety. This module calculates a "Trust 

Index" based on the prevalence of scam enforcement and fraud detection efficacy. We incorporate metrics from scam 

intelligence frameworks that utilize LLMs for detection (Dahiphale et al., 2024) and agentic AI for scam elucidation (Jaipuria 

et al., 2025). 

• Rationale: If the Trust Index drops due to high fraud rates, the digital spending velocity should theoretically decrease, 

reverting users to cash. 

3.2. Evaluation Plan 

To validate this framework, we propose a mixed-methods evaluation: 

• Quantitative Study (Hypothetical Dataset): We would employ a dataset similar to the semi-synthetic transaction 

networks used in flow optimization studies (Hota et al., 2025). The dataset would simulate two populations: Group A (Cash-

dominant) and Group B (Digital-dominant). 

• Metric: Average Ticket Size (ATS) and Monthly Spending Ratio (MSR) relative to income. 

• Expected Result: Group B exhibits a higher MSR, consistent with findings that 75% of users report increased spending 

(Dev et al., 2024). 

• Qualitative Validation: Follow-up interviews to understand the "intangible nature" of the transaction. We would 

specifically look for the psychological decoupling described in recent user studies (Dev et al., 2024). 

• Security Stress Test: We would simulate scam scenarios to see how quickly spending behavior changes. Using models 

like FraudJudger, which detects patterns with few labeled data (Deng & Ruan, 2019), we can estimate how much "friction" 

(fraud checks) is necessary to protect users without deterring the increased spending behavior desirable for economic growth. 
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4. Discussion 

4.1. Practical Implications 

The shift to digital payments benefits merchants and the macroeconomy by reducing friction. The data suggests that digital 

payments are a double-edged sword: they drive regional economic growth and consumption (Badrawani et al., 2025), but 

they also necessitate sophisticated infrastructure. For retailers, the implication is clear: enabling digital payments likely 

increases basket size. For regulators, the challenge is managing the "duopoly" risks (Hota et al., 2025) and ensuring that the 

ease of spending does not lead to predatory financial practices or widespread consumer debt. 

4.2. Limitations and Failure Modes 

While the trend points toward higher digital spending, several limitations exist in this analysis and the systems themselves: 

• Demographic Bias: Most data, such as that from Spain (Sobolevsky et al., 2015) or UPI studies (Dev et al., 2024), may 

skew towards urban, tech-literate populations. The "spending more" hypothesis might not hold in rural areas where digital 

trust is lower or connectivity is poor. 

• Security-Convenience Trade-off: As fraud detection systems like CASE (Jaipuria et al., 2025) and FraudJudger (Deng 

& Ruan, 2019) become more aggressive, they may introduce "false positive" friction, blocking legitimate high-value 

transactions and frustrating users, potentially driving them back to cash. 

• Data Availability of Cash: Accurately tracking cash spending is notoriously difficult. Comparing precise digital logs 

(Sobolevsky et al., 2015) with self-reported cash diaries introduces measurement error/bias. 

4.3. Ethical Considerations and Risks 

• Privacy Erosion: Digital payments generate granular data traces used for classification (Sobolevsky et al., 2015). While 

this helps fraud detection, it raises concerns about surveillance. Achieving a balance between privacy (anonymity) and 

auditability is a significant challenge (Nardelli et al., 2025). 

• Financial Irresponsibility: The reduction in the "pain of paying" (Dev et al., 2024) raises ethical concerns about design 

patterns that encourage overspending. "Gamified" payment interfaces could exploit psychological vulnerabilities, leading to 

debt accumulation among vulnerable users. 

4.4. Future Work 

• Programmable Money: Future research should explore how "programmable payments" using smart contracts could 

introduce self-imposed spending limits (budgeting rules) directly into the currency stream (Meng & Feng, 2025), potentially 

re-introducing a beneficial form of friction. 

• Quantum Security: As computational attacks evolve, deploying quantum-light secured payments (Schiansky et al., 

2023) will be necessary to maintain the integrity of the digital economy. Research should investigate if the "perceived 

security" of quantum methods further encourages high-value digital transactions. 

5. Conclusion 

The transition from currency notes to digital payments is not merely a change in medium but a transformation of economic 

behavior. Based on the synthesized literature, there is compelling evidence that consumers spend more when using digital 

modalities. This phenomenon is driven by the "intangibility" of digital money, which decouples the transaction from the 

psychological pain of parting with wealth (Dev et al., 2024), and is supported by macro-level data showing increased 

consumption following digital adoption (Badrawani et al., 2025). 

However, this increased spending velocity is fragile. It relies heavily on the underlying trust infrastructure. Without advanced 

fraud detection systems like adversarial autoencoders (Deng & Ruan, 2019) and LLM-powered assistants (Jaipuria et al., 

2025)(Dahiphale et al., 2024), the ecosystem is vulnerable to malicious actors who exploit the very speed that makes digital 

payments attractive. Furthermore, as we move toward future architectures—ranging from programmable streams (Meng & 

Feng, 2025) to quantum-secured tokens (Schiansky et al., 2023)—the challenge will be to design systems that preserve the 
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economic benefits of frictionless spending while safeguarding user privacy and financial well-being. Ultimately, while we 

do spend more with digital payments, the sustainability of this behavior depends on finding the equilibrium between 

convenience, security, and responsible consumption.Recent evidence suggests that the intangible nature of digital payment 

methods can diminish the emotional barriers to spending, leading to increased expenditure among users(Dev et al., 2024). 
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