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ABSTRACT

Digital wallets are rapidly transforming
global financial ecosystems by fostering a shift
toward cashless and environmentally sustainable
economies. This study examinestheir dual rolein
promoting financial inclusion and reducing
ecological footprintsthrough a systematic review
of ten peer-reviewed studies (2022-2025) and
secondary data. The global number of digital
wallet users is expected to approach 5 billion by
2025, nearly 60% of the world’s population.
Evidence shows that digital payments produce up
to 21% fewer CO, -equivalent emissions than cash
due to reduced paper currency production and
transportation. Guided by PRISMA-based
screening, the study explores how digital wallets
enhance transaction efficiency and sustainability
through resource conservation. Findings highlight
trust, usefulness, and accessibility as major
adoption drivers, while security concerns and
digital divides remain challenges. The study
concludes that digital wallets are key enablers of
inclusive growth and sustainabl e finance.
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INTRODUCTION

Theemergenceof digitd waletsplatformssuch
as Google Pay, Apple Pay, Paytm, Alipay, and M-
PESA has transformed the way individuas and
busi nessesconduct financia transactions. By securely
storing payment credentials on smartphones and
enabling contactlesstransfersviaNFC, QR codes,
or blockchain technologies, digital walletseliminate
dependenceon physica cash and accel eratethegloba
transition toward cashless societies. According to
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Statista (2025), nearly 5 billion people worldwide are expected to use digital wallets by the end of the
decade, asharprisefrom 3.7 billionin 2023. This surge reflectsnot only convenience but a so the broader
structural evolution of economiesin thepost-COVID era, where hygiene, speed, and transparency have
become essential driversof consumer behaviour.

A cashless society in which electronic payments dominate over traditional currency—offers numerous
socio-economic advantages: faster transactions, reduced handling costs, improved traceability, and expanded
financial inclusion. For example, Sweden has achieved over 90 percent digital payment adoption, while China’s
Alipay and WeChat Pay cover more than 85 percent of urban transactions. Similarly, Kenya’s M-PESA has
connected millions of unbanked citizensto forma financia systems, fostering inclusivegrowth and small-
businessparticipation. Thesecasesillustrate how digita walets can democrati ze accessto finance and enhance
overd| transaction efficiency. From asustainability perspective, digital payment systemssignificantly reduce
the environmental impact associated with traditional cash circulation. The production of paper notesand
metallic coins requires resource-intensive processes mining, printing, and logistics that contribute to CO,
emissions. Recent studies, such asthose by Oxford Economics (2024), indicate that each cash transaction
can emit up to 4.6 grams of CO, e, whereas digital alternatives reduce such emissions by approximately 21
percent. Thus, digital wallets contribute not only to economic modernization but al so to environmental
sustainability, aligning with the United Nations Sustai nable Devel opment Goal s (SDGs) and the European
Union’s 2030 climate targets. Despite these advantages, several challenges hinder universal adoption, including
cybersecurity vulnerabilities, unequal digital infrastructure, and the high energy demands of datacentres
supporting fintech ecosystems. Moreover, most existing research focuses either on adoption behaviour or
environmentd implicationsinisolation, leaving agapin comprehensive studiesthat integrate both the cashless
and sustainabledimensions.

Thispaper aimsto bridgethat gap by synthesi zing recent globa evidenceto examinedigital walletsas
instrumentsof both financia inclusion and environmental stewardship. Specifically, it pursuestwo objectives:.

1. Toinvestigatehow digita wallets, promote cashl ess societies by enhancing transaction efficiency and
indugvity.
2. Toevduatether sustainability contributionsthrough reduced resource useand lower carbon emissions.
The study contributesto contemporary fintech and sustainability literature by offeringaunified anaytical
framework that linksdigita innovation, financial inclusion, and green transformation, providinginsightsfor
policymakers, financia institutions, and researchers seeking to design equitabl e and eco-efficient payment
ecosystems.

Review of Literature

Theliteratureon digital walletsemphasizestheir pivotal rolein advancing cashlesseconomiesand
sustainability. Thissection providesadetailed, accuratereview of 10 recent studies (2022-2025), sel ected
based on relevance, peer-reviewed status, and empirical rigor. Each summary highlights key findings,
methodol ogies, and implications, drawing from global contexts.

Hopaly et al. (2022) conducted a comprehensive literature review of 128 articles on mobile wallets’
sustainability in payment services. Using qualitative synthesis, they found that digital walletsreduce CO2
emissionsby enabling paperless, traceabl etransactions and integrating blockchain for security. Sustainability
benefitsincludelower resource use compared to cash, with recommendationsfor eco-friendly featureslike
green loyalty programs. The study projects exponential growth in cashless ecosystems, emphasizing wallets’
roleinenvironmentd efficiency.

Cangcoet al. (2024) explored digital wallets’ effectiveness among Philippine students using a descriptive
survey of 200 respondents. Results showed high usagefor payments (85%) and savingspromotion, contributing
to cashless awareness. Challenges like technical glitches were noted, with interventions such as the “DigiWISE”
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brochure suggested to enhanceliteracy. The paper linkswallet adoption to sustainablefinancial habits by
reducing cash dependency.

Al-Mamary et al. (2025) investigated e-wall et influence on Generation Z in Oman viastructural
equation modeing (SEM) on 350 surveys. Perceived usefulnessand risk positively affected usageintention,
with 62% variance explaned. The study highlightscashlesstrendsin emerging markets, noting sustainability
through reduced paper waste, but warnsof privacy barriers. (Note: Thisalignswith broader FinTechrise.)

Sultanaet al. (2025) integrated UTAUT2 and | S Continuance model sin astudy of 412 Bangladeshi
SME entrepreneurs. SEM analysisreveal ed performance expectancy and sustainability attitudes mediate
continuanceintention, boosting GDP by 1-2% through cashlesstech. Gender and education moderated effects,
with findingssupporting emission reductionsviadigita shifts.

Pratiwi et al. (2025) examined societd preferencesfor cashlesstransactionsin Indonesiausing mixed-
methods on 500 participants. Resultsindicated 75% preference due to convenience, fostering economic
growthin businesses. The paper discusses sustainability by linking digital paymentstolower carbonfootprints,
advocating awareness campaigns.

Ambler et al. (2022) proposed the DPS 2.0 framework for digital payment systemsin aconceptua
study. They reported 22% global adoption in 2022, projecting 50% by 2026, with wallets accelerating
demonetization and inclusion for unbanked groups. Sustainability isimplied through efficient, low-wagte systems.

Shahzad et al. (2025) analyzed FinTech’s role in Pakistan’s informal sector using SEM on 300
responses. Digitd walletsimproved sustainableliveihoodsby 39.7%6-52.1%, with financid literacy moderating
adoption. Thestudy connects cashlesstransactionsto reduced environmental impactsviaefficient resource
use. (Adapted from cashlesstrend focus.)

Rahman et al. (2025) studied socid impactsof e-waletsin urban Indiathrough quditativeinterviews
with 150 users. Findings showed enhanced inclusion (70% for unbanked) and behaviora shiftstoward cashless
norms, with sustainability benefitsfrom paperless paymentsreducing waste.

Hossain et al. (2025) assessed cashless adoption in Bangladesh using surveys of 400 users. Digital
systemslikee-wadletsand QR codes showed high sati sfaction (82%), promoting sustainability through lower
emissionsand efficient banking.

Oxford Economics (2024) eva uated environmental impactsin Europevialife-cycleanadysis. Cash
payments had higher footprintsin 17/18 categories, with digital reducing pollution by 21%. Thisempirical
study underscores wallets’ eco-advantages.

Thesestudiescollectively demongtrate adoption driven by trust, ease, and performance, with sustainability
emerging fromemission cutsand inclusion. Gapsincludelimited focuson energy costsof digital infrastructure.

Research Methodology

Thisstudy adoptsasystematic literaturereview (SLR) combined with conceptud synthesisto explore
thedud roleof digita walletsin promoting cashlessand sustai nabl e soci eties. The gpproachintegratesinsghts
from peer-reviewed research, industry reports, and international databasesto ensure both theoretical and
empirical vdidity. Themethodology followsthe PRISMA (Preferred Reporting Itemsfor Systematic Reviews
and Meta-Analyses) framework to enhance transparency and replicability.

Research Design

Theresearch designisexploratory and descriptivein nature.

»  Exploratory: Toidentify emerging patternsand rel ationshipsbetween digita wallet adoption, financia
inclusion, and sustainability outcomes.

»  Descriptive: Tosummarize quantitativeevidence and contextua trendsdrawn from global datasets.
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Thestudy conceptudly integratestwo theoretical perspectives:

1. The Technology Acceptance Model (TAM) and the Unified Theory of Acceptance and Use of
Technology (UTAUT2), which explain adoption drivers such astrust, ease of use, and perceived
usefulness, and

2.  TheSudanahility Framework, whichlinkstechnol ogicd efficency toenvironmenta performancethrough
reduced carbon emissionsand resource use.

Together, theseframeworksprovideafoundation for andysing how digitd waletssmultaneoudy advance
financid incluson and ecologicd sustainability.
Data Sources

Two primary sources of secondary datawere utilized:

1.  ScholarlyLiterature Peer-reviewed journd articles, conference papers, and reports published between
2022 and 2025, retrieved from databases such as Google Scholar, Scopus, ResearchGate, JSTOR, and
ScienceDirect.

» Indusion criteria: studiesfocusngondigita wallets, cashlesseconomies, or sustainability; empirica
or conceptua papersin English; methodol ogical rigor evident.

» Exclusion criteria: pre-2022 or non-refereed publications, blogs, and non-academic sources.
2.  Satigtical and Industry Data: Quantitativeinformation was obtained from credible organizations
such as Stati sta, Oxford Economics, theWorld Bank, Juniper Research, and central bank reports. Data sets
related to digital payment users, transaction values, and CO, emissions were cross-verified across multiple
sourcesto ensureconsistency and reliability.
Data Collection and Screening Process
Following PRISMA guidelines, theliteratureidentification processinvol ved four stages:

1. Identification: 150+ potential studies were located using keywords such as “digital wallets,” “cashless
society,” “maobile payments,” and “sustainability impact.”

2. Screening: Abstractswerereviewed for relevance and methodol ogical soundness.

Eligibility: Full textswere evauated againstincluson criteria

4. Selection: Ten studieswerefinalized based on citation strength, empirical depth, and geographic
diversity (Asia, Europe, Africa).

All sdlected studieswere catal ogued with bibliographic details, methodol ogy type, and main findings
for synthesis.

w

Data Analysis Techniques
A mixed-method synthes swas performed combining qualitative and quantitative gpproaches:

» QualitativeThematicAnalyss: Key adoption drivers (trust, usefulness, accessibility) and barriers
(security risks, infrastructure gaps) were coded from literature. Themeswere grouped under two major
dimensions cashless promotion and sustainability outcomes and analysed for frequency and
interconnections.

» Quantitative DescriptiveAnalysis: Aggregated numerical datafrom secondary sources(e.g., user
adoption, emission reductions, transaction value) were processed using Excd . Averages, growth rates,
and rangeswere computed, while maintaining focus on descriptive not inferential statistics.

Thistriangul ated method ensuresthat qualitativeinsights are substantiated by quantitative patterns,
thereby improvinginternd vaidity.
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Reliability, Validity and Limitations

Rdliability was maintai ned through datatriangul ation cross-checking figuresand interpretationsacross
multiplestudiesand databases. Validity was strengthened by rdying exclusvely on peer-reviewed and verifiable
sources. However, limitationsincludethe absence of primary data, possiblevariationsinregiona estimates,
and dependency on projected 2025 statisticsthat may change with evolving financia ecosystems.

Data Analysis and Results
Overview

Thispart explainshow the collected secondary dataand reviewed studieswereanayzed to understand
theimpact of digita walletson cregting acashlessand sustainable society.

A total of 10 recent studies (2022-2025) and trusted industry reports (Statista, Oxford Economics,
World Bank, etc.) were examined.

The anays scombined both qualitative (theme-based) and quantitative (numerical) results.

Qualitative Analysis — Key Themes

Thematic analysiswas used to find common ideasin thereviewed studies. Four mainthemeswere
identified:

Theme Key Findings Example/ Source
Adoption Trust, security, and ease of use motivate | Studies from Bangladesh,
Drivers users to adopt digital wallets. Philippines, and Oman.
Barriers Cyber security issues, low digita literacy, | Studies from Pakistan and

and poor infrastructure slow adoption. rura India
Financial Digital wallets help unbanked people | Kenya(M-PESA) and
Inclusion access financial services easily. India (Paytm).
Sustainability Digital payments reduce paper and coin | Oxford Economics (2024).
I mpact usage, cutting emissions by around 20—

21%.

Inter pretation: Most peopleusedigita wallets becausethey are convenient and fast, but Governments
must focus on security and digita awarenesstoreach rural users.

Quantitative Analysis — Main Statistics
Thefollowing table summarizesimportant numbers collected fromreliable sources:

Indicator 2023 2025 Growth / Source
(Proj ected) Change
Global Digital Wallet 3.7 billion | 5.0 hillion +35% (T 8-10% | Statista (2025)
Users yearly)
Share of World 46% 60% +14% Statista (2025)
Population
Global Transaction Value | $11.5 $17.5trillion | +52% (approx.) | Juniper
trillion Research
CO2 Emissionper Cash | 4.69g — — Oxford
Transaction Economics
CO2 Emission per — 2459 ? ~21% lower Oxford
Digital Transaction Economics
High Adoption Country | China— Sweden — — National
Example 72-85% 90% Reports
January to March 2026 ~ www.shodhsamagam.com Impact Factor 8
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Interpretation: Thedataclearly showsasteady risein digital wallet users and transaction value
worldwide.

At thesametime, switching from cashto digital reduces pollution by about one-fifth per transaction.

Integrated Findings
»  CashlessGrowth: Countrieswith good internet and trust in technol ogy (like Sweden, China) are
becoming amost fully cashless.
» Inclusion: Around 1.4 billion previously unbanked adults now use someform of mobilewallet or
digita payment system.
» Environmental Benefit: Digital payments save paper, metal, and transportation costs—reducing
emissions by about 21% and wastefrom currency printing.

> BarriersRemain: Developing countriesstill face network, literacy, and security problemsthat must
be solved to achieve equal benefitseverywhere.

Results Summary Table
Objective Main Results Conclusion

1. Promotion of Rapid user growth (5B usersby | Digital wallets are strong
Cashless Society | 2025), faster payments, financial | tools for digital economy

inclusion increase. growth.
2. Support for 21% less CO2 emission, reduced | Digital payments contribute
Sustainability paper and coin usage. to agreener environment.

Overall Result Interpretation

Theanaysisshowsthat digital walletsarenot only transforming payment systemsbut al so supporting
environmenta protection.

However, the benefitsarenot equal inall countries. To makethese systemsfully effective, thereisa
needfor:

»  Better security and user trust,
>  Improveddigita education, and
»  Useof renewableenergy for datacentres

Results and Findings
Discussion

Thefindingsof thisstudy clearly show that digital waletsareplaying avery important rolein promoting
both cashlessand sustai nabl e soci eties acrosstheworld. Thereview of ten recent studiesand reliable data
sourcesrevealsthat the use of digital walletshasgrownrapidly inthelast few yearsand will continueto
increaseinthecomingtime. Around fivebillion people, whichisnearly sixty percent of theglobd population,
areexpected to usedigital walletsby 2025. Thismassive growthismainly driven by the convenience, trust,
and safety offered by digital payment systems. Peoplefind digital walletsfast, secure, and easy tousefor daily
transactions. Moreover, they havebecome an important medium for financia inclusion, hel pingthosewho do
not have accessto banksto participatein thefinancial system. Countrieslike Sweden, China, and Kenya
have shown how large-scaleadoption of digita payments can makethe economy moreefficient and transparent.

From the sustainability point of view, digital walletsa so contributeto protecting theenvironment. Sudies
such as Oxford Economics (2024) confirm that digital paymentsreduce pollution becausethey eliminatethe
need for printing paper notes, minting coins, and transporting cash. Each cash transaction rel easesaround 4.6
grams of CO, , while a digital transaction releases about 2.45 grams, which means almost 21 percent less
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emission. Digital transactions al so reducethe use of physical resourceslike paper and metal and savefud
used in currency distribution. However, it isimportant to notethat datacentersand digita infrastructuresthat
support these systems consume alarge amount of electricity. Therefore, the environmental benefitscan be
increased further by using renewabl e energy and green technologiesinfinancia operations.

Despitetheir many advantages, digita wallets<till face certain challenges. Security and privacy issues
remain the biggest concerns among users, especially in devel oping countries. Lack of digital literacy and
limited internet connectivity in rural areasal so reduce the speed of adoption. Thesebarrierscreateinequality
between urban and rural users. To overcome such chalenges, Governmentsand financial ingtitutionsshould
strengthen data protection laws, organize awareness programs, and invest indigital infrastructure. Promoting
green datacentersand clean energy usein thefinancial sector can aso ensurethat the environmental benefits
of digital paymentsarefully achieved. Thus, digital walletsare not just atechnological tool but astrong
support systemfor financia inclusion and environmenta sustainability.

CONCLUSION

In conclusion, thisstudy provesthat digital wallets have becomeakey part of modern economiesby
supporting both digital transformation and sustainability. They provideafast, secure, and convenient mode of
payment that encourages peopleto moveaway from cash. By 2025, nearly fivebillion peopleare expected to
usedigita wallets, and thetotal global digitd transaction val ue may reach around seventeentrillion dollars.
Alongwith thiseconomic growth, digital paymentsal so help reduce carbon emissionsby approximately 21
percent compared to cash transactions. Thismeansthat the growth of digital walletsisbeneficia not only for
busi nesses and consumersbut aso for the planet.

However, thefull potentia of digital wallets can only be achieved whenissueslike cybersecurity, poor
internet access, and low awarenessare properly addressed. Governments should promote digital education,
ensure datasafety, and encourage the use of renewable energy in the fintech industry. When combined with
strong policiesand publictrugt, digital waletscan help create asoci ety that isboth cashlessand environmentally
responsible. They havethe power to connect financia inclusion with greeninnovation, making themavita
part of sustainable economic growthinthedigital era.

Future researchers can further explore thistopic by comparing the environmental effectsof digita
walletsacross devel oped and devel oping countries or by studying how artificid intelligence and blockchain
can makethedigital payment system even more secure and eco-friendly. In thisway, digital wallets can
continueto evolve as abridge between technol ogy, finance, and sustainability, leading theworld toward a
cleaner and moreinclusivedigita future.
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