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Abstract:
Small and Medium Enterprises (SMEs) are vital for economic growth, employment and poverty reduction especially in developing economies. However, limited access to formal credit remains a major challenge due to information asymmetry, lack of collateral and high transaction costs. Digital Financial Services (DFS), such as mobile money, agent banking and digital lending have emerged as potential solutions to improve financial inclusion and reduce these barriers. This study conducts a systematic literature review using a PRISMA based approach to examine the relationship between DFS, credit access and SME sustainability with a focus on Bangladesh. The findings show that while DFS improves financial access, efficiency and data availability, it does not automatically lead to formal credit. The conversion of DFS usage into credit depends on institutional factors such as regulation and trust as well as SME capabilities like financial literacy. The study highlights that DFS, credit and sustainability relationships are conditional not direct.
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1.Introduction:
1.1 Background
Small and Medium Enterprises (SMEs) are widely recognised as a key driver of economic development, particularly in developing economies (World Bank Group, 2022). They contribute significantly to employment generation, income distribution, and poverty reduction (Affandi et al., 2024). Despite their importance, SMEs face persistent barriers in accessing formal finance, which limits their growth and long-term sustainability. One of the most critical challenges is limited access to credit, mainly due to lack of collateral, high transaction costs, and strong information asymmetry between borrowers and lenders (World Bank Group, 2022). Financial institutions often find it difficult to assess SME creditworthiness because many SMEs operate informally and lack proper financial records.

Digital Financial Services (DFS) include financial services delivered through digital platforms such as mobile money, online banking, agent banking, digital payments, and fintech lending. They allow individuals and businesses to make payments, transfer money, save, borrow, and access banking services easily (Ayodele & Ogunsola, 2025). DFS improve accessibility, reduce transaction costs, and create digital transaction data that can help lenders better assess borrower risk. As a result, DFS are widely seen as an important tool for improving financial inclusion. However, while DFS improves access to financial services and enhances transaction efficiency, its role in expanding formal credit access remains unclear. Many studies show that SMEs actively use digital services for payments and liquidity management, but this does not always translate into access to bank loans. This raises an important question about whether DFS alone is sufficient to improve credit outcomes.

SME sustainability in this context refers to the long term viability of businesses, including growth, resilience, productivity and the ability to survive in changing market conditions (Zaman et al., 2025). While access to finance is considered essential for sustainability, existing evidence suggests that finance alone is not enough. Outcomes depend on how effectively SMEs utilise financial resources and how supportive the institutional environment is.

 1.2. The Bangladesh Context :
Bangladesh provides an important setting to examine these issues. The country has experienced rapid growth in Digital Financial Services, particularly through mobile financial services (Rahman, 2025) and agent banking. These developments have significantly improved financial inclusion by bringing previously unbanked populations into the formal financial system. At the same time, SMEs in Bangladesh continue to face serious credit constraints. Many SMEs operate informally, lack proper documentation and have limited financial literacy which makes it difficult for banks to assess their creditworthiness. In addition, regulatory constraints and conservative lending practices further restrict access to formal finance (Ali et al., 2022).

This creates a paradox where digital financial activity is increasing but formal credit access remains limited. While DFS generates valuable data through digital transactions, this data is not always fully utilised by financial institutions for lending decisions. Therefore, Bangladesh represents a typical developing economy where the potential of DFS is high but its conversion into credit outcomes is still limited and uneven.

1.3 Rationale for the Systematic Review
Digital Financial Services (DFS) are becoming very important for SME finance but existing research is scattered and often studies DFS, financial inclusion and SME performance separately without clearly linking them. To address this, this study uses a systematic literature review with a PRISMA approach to ensure a clear and reliable analysis. Most of the studies focus on DFS adoption or usage but not on whether and how this usage leads to sustainable credit outcomes. Also the role of formal financial institutions and regulators in this process is underexplored.
Hence the study aims to bridge these gaps by providing a structured understanding of how DFS relates to credit access and SME sustainability especially in the context of Bangladesh.

2. Methodology:
The study follows PRISMA guidelines (Moher et al., 2009) as systematic literature review methodology to find out how the previous literatures have examined the relationship between digital financial services, credit access and SME sustainability, with particular attention to underlying mechanisms, contextual conditions and existing research gaps. In the context of social science research several studies have also utilized this process for their transparent approach to systematic literature review (Crompton and Burke, 2023; Sasia et al., 2024).

2.1 Database Selection and Search Strategy:
The literatures were primarily sourced from Google Scholar, a renowned and dependable database having extensive collection of high-quality, peer-reviewed journal articles, conference paper and books. In addition to that some literatures were also sourced from Research Gate, Science Direct and University library catalogues as a support database. Following the review protocol of Roy-Hubara and Sturm (2020) here the following key words were used: "digital financial services" OR "mobile money" OR "agent banking", AND "SME" OR "small business", AND "credit access" OR "finance access", AND  "Bangladesh" OR "emerging economies" to retrieve most related literatures to research questions.
2.2. Inclusion and Exclusion Criteria:
Only peer reviewed articles were selected for this review to ensure quality and trustworthiness of the study (Tennant, 2018). The search focus was on the articles published within 2020 to 2026 to ensure that the study was up to date due to the rapid change of technology as well as its changing nature of associated studies linking credit lending mechanisms and sustainability.
During selection papers related to purely technical fintech papers, microfinance-only as well as business sustainability studies without SME were excluded.
	Inclusion
	Exclusion

	· Peer reviewed articles
	· Purely technical fintech papers

	· Original research
	· microfinance-only

	· Related to DFS, SME, Credit access and Sustainability
	· business sustainability studies without SME

	· Articles published within 2020 to 2026
	

	· Articles published in English
	



Table:1: Inclusion/Exclusion Criteria adapted from Crompton and Burke (2023)

3.3. Screening and study selection:
Through database and manual search initially 166 literatures were selected based on the titles. After removing 19 duplicates the study continued with 147 literatures. Then the relevancy of papers were examined through abstracts that reduced the collection to 93 articles. After aligning the literatures with the core themes of this systematic review; DFS as a tool of Credit Access, Conversion of use of DFS into Credit, Credit Access and SME Sustainability Outcomes, why results differ for different contexts, the final selection come down to 80 articles for our review.
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Other Databases (n=25)
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Articles excluded due to duplication (n=19)
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Figure-1: The PRISMA flow diagram adapted from Moher et.al.(2009)

3.4. Annotated Bibliography and Thematic analysis:
The study uses a dual approach combining annotated bibliography and thematic analysis. The annotated bibliography summarises each study’s purpose, key arguments, findings, and evaluates its strengths, weaknesses, and relevance. This helps to develop a clear and structured understanding of how existing research contributes to the topic. At the same time thematic analysis was applied to identify, organise and synthesise the main ideas and recurring themes across the selected studies, particularly focusing on digital financial services, credit access, and SME sustainability to answer the research questions. 


3.5. Limitation:
PRISMA approach has been used for transparency but still this review has some limitations as selection bias may occur due to specific use of keywords. This might miss relevant studies using different terms. Also publication bias may arise since only peer reviewed articles were included to maintain credibility, this may ignore other gray literatures or conference proceedings that may have findings that aren’t discussed here. The literatures were mostly dominated by cross-sectional and perception-based data but not real loan level or long term data, which may limit strong conclusions about cause and effect. Besides, the study uses Google Scholar as the main database, so some important papers from databases like Scopus or Web of Science may be missing and selection of English only articles may exclude other important and relevant research.

5. Annotated Bibliography:
This section presents an annotated bibliography that summarises selected sources by theme, outlining their key arguments and main findings, along with a critical evaluation and relevance. It provides a structured understanding of each study’s contribution to the research topic. The bibliography is presented in table form, with selected studies included here and additional studies listed in the Appendices.













5.1. DFS as a tool of Credit Access for SME:
Table-2: Summary of Key Studies (Selected Sample)

	Citation
	Key Arguments
	Theoretical Lens
	Methodology
	Key findings
	Critical Evaluation
	Study Relevance

	(Tengeh & Gahapa Talom, 2020)
	Mobile money eases constraints, credit improves if banks use transaction data.

	TAM, UTAUT, Diffusion of Innovation Theory
	Exploratory mixed-methods 
	Strong use for payments and receipts, improving cash flow, mainly used for receiving payments and paying suppliers.
	No causal relationship testing. Treats DFS as transactional only.
	DFS adoption facilitates transactions and liquidity but does not automatically translate into SME credit access.

	Rehman et. al. (2023)
	FinTech adoption improves bank credit supply via reduced information asymmetry
	TAM and information asymmetry theory.
	Survey using SEM & CFA to test FinTech credit links.

	Big data reduces information asymmetry, mobile banking and blockchain increase SME credit access and supply.
	Reliance on perceptions and single country focus.
	DFS can expand SME credit when banks, regulation, and data infrastructures are aligned

	Isha et al. (2025)
	FinTech improves MSME credit access via digital lending.
	Grounded Disruptive Innovation Theory
	Cross-sectional survey with regression.

	Mobile lending and digital banking strongly improve credit access.
	Urban only, no loan details, limits claims on sustained credit access.
	FinTech improves SME credit access, but evidence of sustained bank lending is limited.

	Fadeyi et al. (2025)
	DFS improves SME efficiency and financial management
	General digital transformation perspective on technology adoption.
	Cross-sectional survey with questionnaires, descriptive stats, and chi-square.
	DFS improves efficiency and cash-flow tracking but shows no clear increase in formal credit access.
	Cross-sectional, self-reported, small sample limits conclusions.
	Even in high-DFS settings, DFS mainly support transactions and financial management, not guaranteed SME credit.

	Saha et al. (2025)
	FinTech adoption in Bangladesh is driven by readiness and literacy
	TOE framework & UTAUT
	Survey of 74 Bangladeshi SMEs analysed using PLS-SEM.
	Organizational readiness and financial literacy drive fintech adoption.
	Focuses on  intention to adopt but not actual fintech usage. 
	No clear improvement in credit access despite high DFS adoption.



	Citation
	Key Arguments
	Theoretical Lens
	Methodology
	Key findings
	Critical Evaluation
	Study Relevance

	Sadik & Rahman (2024)
	Financial literacy leads DFS adoption in Bangladesh, followed by inclusion, trust, capital and payments. 
	TAM extended with literacy, trust, capital, payments and inclusion.
	Cross-sectional study using PLS-SEM and ANN for non-linear analysis.
	Financial literacy drives DFS use, with trust, inclusion, capital access, and payments also contributing.
	Focuses on adoption rather than DFS outcomes.

	High DFS adoption and digital payment usage but SME access to formal bank credit remains limited.


	Sasia et al. (2024)
	SMEs face loan barriers. FinTech uses digital data and platforms to help.
	PRISMA-based SLR.
	PRISMA-guided SLR using Scopus and Web of Science; 26 studies included.
	FinTech can improve SME financing, but low literacy, weak infrastructure, and risks (cybersecurity, data privacy, regulation) persist. 
	Well-structured review but based on a small number of studies. 
	FinTech can improve SME access to finance but success depends on regulation, infrastructure, trust and security.



Note: This table presents selected high-relevance studies. A full list of reviewed studies is available in Appendix A.

The literatures collectively agrees that DFS improves SME financial access, transaction efficiency, and inclusion especially in developing economies. Many of the studies show that mobile money, digital payment, agent banking and fintech platforms make it easy for SMES to have more accessible, easier and faster financial services (Tengeh and Gahapa Talom, 2020; Fadeyi et. al., 2025; Ahmed and Hasan, 2021). Similarly SMEs feel motivated to adopt DFS due to convenience, safety and cost-effectiveness(Saha et al., 2025; Sadik and Rahman, 2024). However findings of most of the studies regarding credit access are different.  Some studies argue that fintech improves SME financing particularly in strong institutional contexts (Abbasi et al., 2021; Rehman et al., 2023). On the other hand studies like Tengeh and Gahapa Talom (2020) and Isha et al. (2025) find that DFS mainly supports payments and short term liquidity rather than formal lending. Bangladesh context studies supports the gap by showing DFS adoption is high (Saha et al., 2025) when credit constraint is also dominant for SMEs (Sarker and Rahman, 2025).
A key gap is the lack of explanation of how DFS translates into formal credit. Most of the studies focus on adoption rather than loan outcomes and pay limited attention to the role of banks, regulation and trust (Sanga and Aziakpono, 2023).

5.2. Conversion of use of DFS into Credit:
Table-3: Summary of Key Studies (Selected Sample)

	Citation
	Key Arguments
	Theoretical Lens
	Methodology
	Key findings
	Critical Evaluation
	Study Relevance

	Omokhoa et al. (2024)
	Improves SME finance access but depends on infrastructure, skills, trust, and regulation. 
	Grounded in financial inclusion, AI decision-making, and alternative credit assessment.
	Conceptual and narrative literature review with policy and industry illustrations.
	FinTech and AI cut costs and boost access & efficiency, but don’t clearly expand formal SME credit.
	There is no empirical testing. Does not prove impact on credit quality or long-term SME growth.
	DFS and AI generate data, but institutions determine whether credit is granted.

	Yang et al. (2024)
	FinTech reduces SME financing constraints in China
	Financing constraints theory, financial development and technological innovation theory.
	Panel-data analysis using two-way fixed effects and cash-flow sensitivity models.
	FinTech lowers SME financing constraints, improves performance but increases risk.
	Strong causal design but indirect proxy (cash flow sensitivity), no use loan-level data
	Shows DFS can improve SME financing but not proven credit access.

	Agyekum et al. (2022)
	ICT reduces information gaps and improves SME access to loans, overdrafts, and bank accounts in Southeast Asia.
	Information asymmetry, financial intermediation; financial inclusion
	Firm-level panel logit with random effects and  instrumental-variable robustness checks.
	Website and email use significantly increase SMEs’ financial inclusion and access to credit.

	Focuses only on access & does not show impact on long-term SME growth or financial outcomes.
	Technological inclusion increases formal financial access by reducing information asymmetry. 

	Abiduzzaman (2025)
	Mobile data can improve credit risk assessment in Bangladesh.
	Credit risk management theory, data-driven and alternative credit scoring frameworks.
	Secondary-data quantitative study using correlation analysis.
	Mobile banking data can predict creditworthiness but regulatory and institutional limits constrain its use.
	Without borrower-level evidence, interpret cautiously. .
	Highlights potential of DFS data in Bangladesh but shows conversion gap.



	Citation
	Key Arguments
	Theoretical Lens
	Methodology
	Key findings
	Critical Evaluation
	Study Relevance

	Omowole et al. (2024)
	FinTech uses digital tools and data to expand microfinance credit access.
	Conceptual financial inclusion framing from review papers & no formal theory testing.
	Narrative literature review with illustrative case examples
	FinTech makes lending faster, cheaper and more inclusive, but raises privacy and over-borrowing risks.
	Based on descriptive evidence, long-term risks remain untested.

	It supports idea of multiple conversion pathways.

	Robin et al. (2025)
	Agent banking affects bank performance via credit.
	Agency theory & financial intermediation theory.
	Balanced panel of nine banks (2018–2024) using panel regression;.
	Credit disbursement improves profitability. 
	Relies on secondary data, lacks field insights from agents & customers.
	Shows institutional role in converting DFS channels into credit

	Omokhoa et al. (2024)
	AI fintech improves credit and access but needs proper governance to avoid risks.
	AI & financial inclusion logic
	Conceptual and narrative review synthesising academic literature and industry practices.
	AI boosts credit accuracy and access but adds risks, hybrid models and strong policy are needed.
	Clear concept, but lacks real data and causal evidence.
	DFS and AI generate data, but institutions determine credit access.


Note: This table presents selected high-relevance studies. A full list of reviewed studies is available in Appendix B.
Across the literature, there is strong agreement that digital financial services (DFS) and fintech help reduce information problems and improve the financial visibility of SMEs. Many studies show that digital tools such as mobile transactions, online presence and digital payments make it easier for lenders to understand borrowers, reducing information gaps (Agyekum et al., 2022; Yang et al., 2024). Other studies also find that DFS improves firm performance, innovation, and financial flexibility by reducing financing constraints (Yao and Yang, 2022; Yu et al., 2023; Dai et al., 2023). Overall, there is a clear view that DFS can support SME financing. However, there are important differences when it comes to real credit access. Some studies assume that easier finance automatically leads to more loans, but others disagree. For example, Eca et al. (2023) show that fintech lending mainly benefits firms that already have bank access. Mulungula et al. (2023) find that DFS improves trust between SMEs and banks but does not always lead to actual loans. In Bangladesh, Abiduzzaman (2025) shows that mobile data can predict creditworthiness but banks do not widely use it due to regulatory and institutional issues. This means DFS use does not always lead to real credit.
The main gap in the literature is the lack of explanation of how DFS turns into actual loans. Most studies use indirect measures like access probability or performance not real loan data (Zhang, Jin and Li, 2025; Rahman and Sadik, 2025). Also, the role of banks, regulators, and trust is not well studied (Pereira et al., 2026; Irene et al., 2025).
Therefore, while DFS has strong potential, real credit depends on institutional support and trust which need more research.
5.3.  Credit Access and SME Sustainability Outcomes:
Table-4: Summary of Key Studies (Selected Sample)
	Citation
	Key Arguments
	Theoretical Lens
	Methodology
	Key findings
	Critical Evaluation
	Study Relevance

	Amin (2024)
	Finance gaps, weak managementand regulation constrain SME sustainability 
	Agency theory, Pecking order theory, RBV and Institutional theory
	Mainly secondary data; unclear and inconsistent on primary data use.
	SMEs face limited finance, low literacy, and cash-flow problems that hurt growth.
	Useful Bangladesh overview, but theory isn’t tested and methods are weak.
	Shows credit limits interact with weak capability and management in Bangladesh.

	Nikaido et al. (2015)
	Formal credit depends more on firm capability and institutions than policy intent.
	Credit rationing, Information asymmetry & Transaction cost logic
	Large-scale cross-sectional econometric analysis using probit with sample selection.
	Larger, registered firms get more credit, female owned firms get less, with weak collateral and regional gaps.
	cross-sectional and misses loan details and discouraged borrowers
	Shows how institutions and firm traits affect credit access.

	Harianto et al. (2025)
	Fintech adoption boosts SME sustainability by lowering risk and increasing confidence. .
	Risk perception fintech adoption mediation logic
	Cross sectional survey, PLS-SEM
	Fintech adoption improves sustainability and links risk to sustainability.
	Useful link, but based on perceptions, small sample, and no credit outcomes.
	Digital finance may support sustainability, but results are indirect and depend on context.

	Chowdhury et al. (2022)
	External finance improves SME productivity but firm signals have little effect.
	Information asymmetry, Credit rationing, Signalling logic
	OLS with robust errors and Propensity Score Matching
	External finance boosts productivity
	Uses firm data and matching, but cross-sectional and based on older data.
	Finance improves SME performance, but quality signals don’t strengthen credit benefits.

	Qi et al. (2021)
	Formal bank finance supports employment generation in Bangladeshi MSMEs, especially skilled employment.
	Finance–growth–employment logic
	Before–after comparison using t-tests and Mann–Whitney tests
	Employment and skilled employment increased after receiving bank loans; low-skilled employment did not rise significantly
	Offers useful outcome evidence, but lacks a proper control group and cannot isolate causal effects well
	Relevant because it connects credit access to a concrete sustainability-related outcome: employment generation

	Alvi et al. (2025)
	Digital credit boosts resilience, but risks and uneven access remain.
	Financial inclusion poverty alleviation logic
	Mixed methods. Survey, regression, interviews, thematic analysis.
	Improves access and income but faces literacy, privacy, cost, and regulatory barriers.

	Based on  perception and lacks loan data validation.
	Shows credit improves welfare, but sustainability depends on conditions.

	Zhou and Pacala (2025)
	Finance improves SME sustainability when it builds digital agility.
	RBV, Triple Bottom Line
	Cross sectional  383 SME survey; PLS-SEM.
	Finance boosts sustainability; digital agility mediates, Industry 5.0 strengthens
	Strong design, but survey based, one country, and no finance quality data.
	Shows finance supports sustainability through capability, not just capital.

	Kato et al. (2024)
	Sustainable finance supports SMEs, but effects are partial and context dependent.
	ESG, sustainable finance logic
	Mixed methods; multivariate regression; factor analysis; interviews
	Sustainable finance and support improve SMEs, but effects are moderate.
	Links finance to sustainability but has unclear unit and weak causality.
	Broadens focus from access to finance quality and purpose.


Note: This table presents selected high-relevance studies. A full list of reviewed studies is available in Appendix C
Throughout the literature, most studies agree that access to finance helps SMEs improve performance but its impact is usually partial, not transformational. Many studies show that credit improves productivity, employment, liquidity and short-term performance. For example, external finance increases SME productivity in Bangladesh (Chowdhury et al., 2022) and formal bank loans support employment generation (Qi et al., 2021). Digital and mobile credit also improve short-term financial performance and cash flow (Thomas and Mwenda, 2025; Alumasa and Muathe, 2021). In addition, digital finance and fintech can support sustainability by reducing financing constraints and improving efficiency (Liu and Zhang, 2020; Zhang et al., 2026; Harianto et al., 2025). Overall, finance is an important enabler of SME growth. But the findings are not always consistent. Some studies show strong positive effects, while depending on context others find weak or uneven results (Zhou and Pacala, 2025; Kato et al., 2024). In some cases, formal credit improves performance only in certain countries and informal credit may reduce performance (Mutsonziwa and Fanta, 2021). Many SMEs use loans mainly for working capital, not long-term investment (Alumasa and Muathe, 2021). Also firm quality does not always strengthen the impact of finance (Chowdhury et al., 2022).
Important gaps remain. Many studies do not explain how finance leads to long-term sustainability (Saad et al., 2021). There is little focus on loan quality, and many studies rely on survey data. Research on informal SMEs is also limited (Amin, 2024). 

5.4. Constraints and Context Shaping the Impact of Digital Financial Services on SMEs:
Table-5: Summary of Key Studies (Selected Sample)
	Citation
	Key Arguments
	Theoretical Lens
	Methodology
	Key findings
	Critical Evaluation
	Study Relevance

	Cruzado et al. (2023)
	MSME access to finance is constrained by institutional barriers rather than availability of financial products.
	Information asymmetry theory, pecking order theory, financial inclusion theory, financial intermediation theory
	Quantitative survey of 363 NSMEs, descriptive design using self-structured questionnaires and correlation.
	Institutional factors significantly affect access, Both debt & equity face same barriers. 
	Lacks causal analysis, no actual loan data, geographically limited to one city
	Strong evidence that institutional constraints override financial availability 

	Angeles (2022)
	DFS alone ineffective; literacy drives outcomes.
	TAM & Perceived Behavioral Control
	Survey of 678 MSMEs using correlation, regression, and moderation analysis.
	DFS alone has limited impact, literacy and gender shape outcomes.
	No lending focus or credit outcomes, cross-sectional survey.

	DFS alone doesn’t ensure credit access without capability factors.

	Affandi et al. (2024)
	Boosts performance and literacy but depends on infrastructure and trust.
	No single theory is tested & adoption is modelled using multiple factors.
	Survey of 5,035 firms, builds a digital adoption, index uses OLS and 2SLS.
	Adoption varies by firm and context, linked to higher sales and financial literacy.
	No direct credit access measurement. weak theoretical integration.
	Digital adoption does not automatically lead to credit access due to missing conversion mechanism.

	Pingali et al. (2023)
	Digital readiness drives SME performance
	Digital readiness depends on market orientation, dynamic capabilities and strategic flexibility.
	Mixed-method (interviews & surveys)
	Defines digital readiness, develops a 20-item scale and shows it improves firm performance.
	Lacks institutional finance perspective.
	Supports that capability is key moderator.

	Hasan et al. (2024)
	SME finance literature dominated by constraints, fintech is emerging but underexplored.
	No single theory, draws on asymmetry, collateral and capital structure.
	Scopus bibliometric of 812 papers.
	The field is growing rapidly, led by UK & USA, focusing on SME finance, with increasing attention to digital financial inclusion over time.
	No causal insights, purely descriptive mapping.
	Emphasises the novelty of examining the DFS - credit conversion gap.

	Gunawan et al. (2023)
	FinTech boosts performance, inclusion has weak mediation.
	Conceptual framing, no strong theory used.
	Survey 100 SMEs using PLS-SEM with reliability tests and mediation analysis.
	FinTech significant; inclusion insignificant
	Data inconsistency, weak design & small sample.
	Inclusion does not guarantee outcomes.

	Abu et al. (2025)
	FinTech & government policy must work together to improve SME finance.
	No theory. PRISMA-based review with bibliometric and thematic analysis.
	PRISMA SLR of 54 studies.
	Govt FinTech collaboration improves SME finance, but depends on policy, regulation, infrastructure, and trust.
	Biased toward developed FinTech contexts.
	Supports that the key gap is the interaction between policy and technology.

	Tandilino et al. (2025)
	Digital financial inclusion works only when literacy & government support exist.
	Uses RBV as the main theory, with TPB as a supporting lens.
	Survey 260 SMEs using PLS-SEM with bootstrapping and validity checks.

	Government support strongest driver with DFI mediation.
	No credit-level validation.
	Institutions and capabilities must align.



Note: This table presents selected high-relevance studies. A full list of reviewed studies is available in Appendix D

The studies reviewed show a strong common understanding that access to finance, performance and sustainability do not depend only on financial services or digital tools, instead they depend on context and supporting conditions. Many studies agree that factors like collateral requirements, financial sector structure, information gaps, digital literacy, infrastructure and government support play a key role in shaping outcomes. For example, MSMEs still face difficulty accessing finance due to institutional barriers and low awareness even when financial products are available (Cruzado et al., 2023). Similarly, DFS and financial inclusion improve outcomes only when SMEs have the capability and environment to use them effectively (Angeles, 2022; Tandilino et al., 2025). Overall, the literature agrees that DFS or financial inclusion alone does not guarantee better credit access or improved performance (Hasan et al., 2024).
However, there are clear differences among studies. Some research finds that financial inclusion and digital finance positively affect SME performance, especially when supported by technology adoption and capability factors (Thathsarani & Jianguo, 2022). In contrast, other studies show that DFS has weak or no direct effect on saving, borrowing or business performance and financial inclusion does not always lead to better outcomes (Gunawan et al., 2023; Angeles, 2022). This creates a contradiction that when some studies suggest digital finance works, others show it does not work without the right conditions. In addition, evidence from banking studies suggests that FinTech may raise risk at first but improve stability later indicating uneven effects (Ahsan et al., 2026). A major gap in the literature is the lack of explanation of how digital finance leads to formal credit access. Most studies do not explain the full pathway how DFS use leads to actual loan outcomes. They rely mainly on survey data and rarely use loan-level or transactional data (Affandi et al., 2024). Importantly, very few studies explain how banks and regulators recognise and trust digital data for lending decisions (Pingali et al., 2023).
Overall, the literature shows that SME outcomes are not automatic. Success depends on the alignment between technology, institutions and user capability but this relationship remains underdeveloped in existing research.
5.5. Gap Matrix:

The reviewed literature reveals theoretical gap as DFS adoption theories (e.g., Technology Acceptance Model, UTAUT) are not linked with bank lending theories (e.g., Financial Intermediation, Information Asymmetry), limiting understanding of how digital usage translates into credit decisions. Then methodological gap due to cross-sectional, perception-based studies with limited use of loan-level or longitudinal data. And contextual gap  as bank-led systems like Bangladesh are underexplored. 


Table-6: Gap Matrix
	Study
	Theory gap
	Method gap
	Context gap
	Key Insight

	Tengeh & Gahapa Talom (2020)
	No link between adoption and formal credit
	No causal modelling
	Single-city informal SMEs
	DFS improves transactions, not loans.

	Abbasi et al. (2021)
	No integration of DFS with credit theory
	No longitudinal impact
	OECD bias
	FinTech expands credit only with strong institutions.

	Fadeyi et al. (2025)
	DFS not treated as credit mechanism
	No causal credit modelling
	Nigeria-specific
	DFS supports payments, not formal lending.

	Xie & Liu (2022)
	Ignores bank lending behaviour theory
	Uses proxy indices
	China-specific
	DFS improves efficiency, not direct credit

	Sarker & Rahman (2025)
	No lending behaviour theorisation
	Macro-level data only
	Bangladesh-specific
	Inclusion improves, credit does not.

	Saha et al. (2025)
	Adoption theory ignores real outcomes
	Small cross-sectional sample
	Limited locations
	Adoption intention do not lead credit access.

	Omokhoa et al. (2024)
	No theory of digital-to-credit conversion
	Conceptual, no data
	Generalised emerging markets
	Data useful only with strong institutions.

	Yang et al. (2024)
	No explanation of risk dynamics.
	Regional proxy data
	China-dependent
	DFS works when institutions recognise data.

	Abiduzzaman (2025)
	No theory linking data to repayment.
	No loan-level modelling
	Homogeneous user assumption
	Digital data improves risk only if accepted.

	Soremekun et al. (2024)
	Weak theory on trust & governance.
	Conceptual only
	US-centric
	Credit needs regulation, trust, explainability.

	Yao & Yang (2022)
	No lender acceptance theory.
	Indirect measures only
	China ecosystem bias
	DFS improves outcomes, mechanism unclear.

	Pamisetty et al. (2025)
	No institutional credit theory
	Synthetic data only
	Advanced systems bias
	AI improves accuracy, needs trust.

	Pereira et al. (2026)
	Weak institutional gatekeeping theory
	Short panel, limited validation
	Developed economy bias
	Trust enables credit conversion.

	Zhang, Jin & Li (2025)
	Assumes DFI = credit access
	No loan-level data
	China-specific
	Conversion depends on institutions.





	Study
	Theory gap
	Method gap
	Context gap
	Key Insight

	Amin (2024)
	Theory descriptive, not tested
	Secondary data only
	Bangladesh generalisation
	Constraints are structural.

	Nikaido et al. (2015)
	Limited institutional explanation
	Cross-sectional only
	India-specific
	Credit access depends more on capability and institutional quality than policy intent.

	Chowdhury et al. (2022)
	Weak lender signal theory
	No loan detail
	Formal SMEs only
	Credit improves productivity partially.

	Mutsonziwa & Fanta (2021)
	No cross-country credit theory
	Binary credit measure
	SADC-specific
	Credit impact is context-dependent.

	Thomas & Mwenda (2025)
	Assumes digital credit leads to inclusion
	Self-reported survey
	Kenya-specific
	Credit improves short-term only.

	Cruzado et al. (2023)
	No unified credit framework
	Descriptive, no causality
	Single-city context
	Collateral & awareness dominate access.



6.  Literature Review:

6.1 DFS as a tool of Credit Access for SME:
The literatures mostly rely on technology adoption theories such as TAM, UTAUT and Diffusion of Innovation to explain why SMEs adopt digital tools like mobile money and fintech platforms. These theories highlight factors such as ease of use, perceived usefulness and trust as key drivers of adoption (Tengeh & Gahapa Talom, 2020; Saha et al., 2025). On the other hand, research on SME credit is largely grounded in financial intermediation and information asymmetry theories, which focus on how lenders assess risk and make lending decisions (Abbasi et al., 2021). However, these two line of researches remain disconnected as existing theories do not clearly explain how DFS adoption translates into actual access to formal credit.

Empirically, many studies show that DFS improves SME operations by reducing transaction costs, enhancing liquidity and supporting financial management. For example, digitalisation has been found to improve SME performance and resilience, particularly during crisis periods such as COVID-19 (Savvakis et al., 2024 ). Some evidence also suggests that fintech solutions, especially P2P lending can increase access to finance in developed markets (Abbasi et al., 2021). However, most studies rely on indirect measures such as usage, adoption or firm performance rather than directly examining loan approval, loan size or borrowing conditions. In case of context like Bangladesh, although DFS adoption is high, its impact on formal SME credit remains limited and uneven (Sadik & Rahman, 2024 ). This leads to a major contradiction in the literature. While some studies assume that improved financial access automatically results in increased credit, others clearly show that DFS mainly supports payments, trust and inclusion rather than actual lending. In many cases, SMEs become more financially active but still fail to secure bank loans. This suggests that there is no direct relationship between DFS and credit access and cannot be taken for granted that DFS ensures credit access.

Similarly the effectiveness of DFS varies significantly across contexts. In developed economies with strong institutions and regulatory support, fintech has shown a clearer link to credit expansion. In contrast, in developing countries such as Bangladesh, institutional constraints, regulatory limitations and high informality reduce the ability of DFS to translate into formal lending.

Overall, the literature agrees that DFS has strong potential but it also highlights a critical gap that digital tools improve access and efficiency but there is limited evidence explaining how these benefits are converted into actual SME credit.

6.2 Conversion of use of DFS into Credit 
Across the literatures some studies show that the process of DFS conversion into actual credit access is not simple and cannot be taken for granted. At the conceptual level, many studies use information asymmetry and financial intermediation theories to explain how digital data can reduce the gap between borrowers and lenders (Agyekum et al., 2022; Yang et al., 2024). These theories suggest that when more information is available lenders can better assess risk and may become more willing to provide credit. At the same time newer studies introduce fintech tools such as AI-based credit scoring, digital lending platforms and mobile banking data as ways to turn digital activity into lending decisions (Abiduzzaman, 2025; Pamisetty et al., 2025). However, not all studies agree with this direct link. Some researchers argue that even if digital data exists, it will not lead to credit unless banks and regulators trust and accept that data (Soremekun et al., 2024; Omowole et al., 2024). This shows that the theoretical understanding is still incomplete because it does not fully explain how digital use becomes actual lending decisions.
Empirical evidence wise some studies find that fintech development can reduce financing constraints and improve SME performance especially in countries with strong digital systems like China (Yang et al., 2024). Similarly, basic digital tools such as websites and email can increase the chances of SMEs getting access to finance by improving transparency (Agyekum et al., 2022). Other studies highlight that mobile banking data can help identify creditworthy borrowers who do not have traditional credit histories (Abiduzzaman, 2025). However, most of these studies do not directly measure real loan outcomes such as loan approval, loan size or interest rates but they focus on indirect measures like probability of access or reduction in financing constraints. This means the evidence shows potential benefits but does not fully prove that DFS leads to actual credit.

Looking at the contradiction, some studies strongly support the idea that fintech can expand inclusive lending and improve credit access (Soremekun et al., 2024; Oreoluwa et al., 2025). But in contrast to that other studies show that credit conversion often fails because of regulatory barriers, lack of trust and poor data quality (Abiduzzaman, 2025; Naiya, 2025) highlighting a gap between what technology can do and what actually happens in practice.

From contextual perspective, in countries like China, where digital platforms are well integrated with banks, fintech can reduce financing constraints more effectively (Yang et al., 2024). However, in countries like Bangladesh, where the system is more bank-led and regulatory control is strong, the conversion of DFS into credit remains limited (Abiduzzaman, 2025; Rahman & Sadik, 2025). To sum up, while DFS creates opportunities for credit access, the real challenge lies in whether institutions recognise and trust digital data which ultimately determines whether credit is provided or not.

6.3 Credit Access and SME Sustainability Outcomes
Some literatures argue that finance plays an important role in improving business outcomes but its effects are not always consistent or sufficient. At the conceptual level, studies draw on multiple theories such as information asymmetry, pecking order theory, resource-based view (RBV) and institutional theory to explain how access to finance influences SME growth and sustainability (Amin, 2024 ; Chowdhury et al., 2022). These perspectives suggest that finance helps firms invest, manage liquidity and improve performance. However, some studies highlight that finance alone is not enough and outcomes depend on firm capability, institutional environment and financial management practices (Nikaido et al., 2015; Zhou & Pacala, 2025). So this shows that when some studies agree on the importance of finance at the same time they differ on how and when it leads to sustainable outcomes.

Several studies argues that access to formal finance improves SME performance, productivity and employment. For example, in Bangladesh access to bank finance is positively linked with higher productivity and employment generation (Chowdhury et al., 2022; Qi et al., 2021). Similarly, studies in Europe and China show that finance supports sustainability, especially when combined with digital capability and innovation (Zhou & Pacala, 2025; Liu & Zhang, 2020). On the other hand some studies show informal credit may reduce performance due to high costs and digital credit often improves only short-term liquidity rather than long-term growth (Mutsonziwa & Fanta, 2021; Thomas & Mwenda, 2025). In Bangladesh, SMEs continue to face structural challenges such as poor financial management, limited literacy and regulatory burdens, which reduce the effectiveness of finance (Amin, 2024 ). Overall, the evidence is strong in showing positive relation but weaker in proving long-term sustainability effects.

Contradictions is also evident. Some research suggests that access to finance directly improves SME performance and sustainability, while others argue that the impact is partial, uneven or even negative depending on conditions. For example, while formal credit improves productivity in Bangladesh, it does not always enhance firm quality or long-term competitiveness (Chowdhury et al., 2022). Similarly, digital credit improves financial performance in the short term but may not support sustainable growth due to repayment pressure and cost (Alumasa & Muathe, 2021). This suggests that finance does not automatically lead to better outcomes.

Also in developed and well-regulated systems, finance is more effectively translated into sustainability outcomes but in developing countries such as Bangladesh, India and African economies, outcomes are influenced by factors such as institutional quality, financial literacy, infrastructure and regulatory systems (Nikaido et al., 2015; Kato et al., 2024). Differences also exist across sectors and firm types, with smaller and informal firms facing greater constraints.

However the literatures collectively suggest credit access impact on sustainability is conditional and context-dependent as finance can support growth but without strong capability, institutional support and proper financial management it cannot guarantee long-term sustainability.

6.4 Constraints and Context Shaping the Impact of Digital Financial Services on SMEs:
Access to finance and DFS outcomes are not automatic but depend heavily on institutional, capability and environmental conditions. Most studies are grounded in information asymmetry theory, pecking order theory, financial inclusion theory and Technology Acceptance Model (TAM). These theories explain why SMEs face financing barriers such as lack of collateral, limited information, and low trust between lenders and borrowers (Cruzado et al., 2023). However, some argue that even when financial services are available, user capability like financial literacy, digital skills and institutional quality like regulation, banking structure determine whether these services lead to real outcomes (Angeles, 2022; Tandilino et al., 2025). This shows that theory is moving from “access” to “effective use” and “contextual dependency.”
Empirically some studies find that improving financial infrastructure, digital finance and government support can enhance SME performance and financial inclusion (Thathsarani & Jianguo, 2022; Tandilino et al., 2025). Similarly, digital adoption and financial literacy are positively associated with business growth and better financial behaviour (Affandi et al., 2024). However, other studies like Angeles, (2022) shows that DFS does not always improve saving, borrowing or investment behaviour unless supported by literacy and capability. In some cases, financial inclusion does not improve performance much which shows that access alone is not enough (Gunawan et al., 2023).
While some studies argue that DFS and financial inclusion directly improve SME outcomes, others show that their impact is indirect, conditional or even insignificant. For instance, while financial inclusion improves SME performance in Sri Lanka, it fails to mediate performance outcomes in Indonesia (Thathsarani & Jianguo, 2022; Gunawan et al., 2023). Similarly, digital finance can initially increase risks such as credit instability before stabilising over time (Ahsan et al., 2026). These contradictions suggest that the relationship between finance and outcomes is complex and non-linear.
From contextual perspectives in developing countries such as Bangladesh, Philippines and Indonesia, factors like collateral requirements, financial literacy, infrastructure quality and regulatory systems strongly influence access to finance (Cruzado et al., 2023). Differences also exist across firm size, gender and geography where smaller firms and disadvantaged groups face greater constraints. In contrast, more developed systems show stronger conversion of financial access into outcomes due to better institutional support.
Overall, the literature suggests that financial access and DFS outcomes are highly context-dependent and simply providing financial services is not enough. Capability, institutional support and governance conditions determine whether SMEs can actually benefit.






7. Conceptual Framework:
The literature review and the findings lead to the following conceptual framework: 
Digital Financial Services Adoption
(mobile banking, agent banking, digital payment)



Digital Activity & Digital Footprint
(Transaction data, payment, account activity)



Reduced Information Asymmetry
(Better Risk management, Improved Transparency)



Institutional Condition as Moderators
(Regulation, Bank Policies, Trust in DFS)
SME Capabilities as Moderators
(Financial literacy, Digital Skill, Business readiness, Formality Status)





Conversion of DFS activity into Formal Credit access (Loan approval, size and terms)
(Better Risk management, Improved Transparency)


SME Performance & sustainability Outcome
(Business growth, investment capacity, survival & resilience)



Figure-2: Conceptual Framework
DFS can influence SME credit access and sustainability through a multi-stage process. First, DFS adoption i.e. mobile banking, agent banking, digital payments etc. improves financial access and creates digital transaction data. This data can reduce information asymmetry between SMEs and banks. However, this does not automatically lead to credit. The framework highlights that institutional factors such as bank policies, regulatory support and trust in digital data play a critical role in converting digital activity into formal lending decisions. At the same time, firm-level capabilities, including financial literacy, digital skills, and business readiness, influence how effectively SMEs use DFS. When these conditions are aligned, DFS can improve credit access, which in turn supports SME performance and sustainability. Therefore, the framework emphasises that the relationship is conditional, not direct and depends on the interaction between technology, institutions and user capability.
8. Research Gaps:
The literatures reveal several interconnected gaps that highlight deeper limitations in theory, evidence, context and methodology:
	Gap Type
	Key Issues

	Theoretical Gap
	DFS usage and credit access are treated as separate phenomena, no clear explanation of conversion mechanism.

	Empirical Gap
	Limited use of loan level, behavioural or longitudinal data, lack of direct measurement of credit outcomes i.e. approval, terms, repayment.

	Contextual Gap
	Limited studies in bank led developing contexts like Bangladesh with high informality and regulatory constraints.

	Methodological Gap
	Lack of qualitative, institution focused research & limited insight into bank decision-making processes.



Table-2: Research Gap

Taken together, these gaps highlight the absence of a mechanism based, institution focused explanation of how DFS translates into SME credit and sustainability outcomes which leads to the following research questions:

RQ1: How do banks consider and utilise DFS data in SME credit assessment?
RQ2: What factors influence the conversion of DFS usage into SME formal credit?
RQ3: How do institutional factors, regulatory frameworks and financial literacy influence the
          effectiveness of DFS in enabling SME credit access?
RQ4: How does access to credit affect SME sustainability outcomes such as growth, 
          profitability and resilience?




9. Findings and Discussion:
Across the literature it reveals that DFS has rapidly and is widely used by SMEs, especially for payments, transactions and basic financial activities. Use of digital tools improve convenience, reduce transaction costs and support financial inclusion. However, improve in digital access does not always lead to formal credit access. SMEs may use digital services regularly but still they struggle to obtain loans from formal channels. This suggests that there is a clear gap between digital usage and actual credit outcomes.

DFS adoption is strongly related to financial inclusion, digital literacy and business performance. In many cases, SMEs that use digital tools are more financially active and better able to manage their operations. However, the relationship between DFS and credit access is not direct rather it is influenced by other factors such as institutional trust, regulatory environment, collateral requirements and bank policies. Similarly, credit access is linked to SME performance but this relationship is also conditional because access to finance can improve productivity and growth only when it combines with firm capability, good financial management and supportive institutional conditions.

The results are often mixed because DFS creates data and financial records, which  in theory should help lenders assess borrower risk but this data only becomes useful when banks and regulators recognise and trust it. If institutions do not accept digital data as reliable then it does not lead to credit approval. In addition, SMEs often face structural barriers such as lack of collateral, low financial literacy and weak documentation, which limit their ability to benefit from financial services. This explains why DFS improves access and efficiency but not always credit outcomes.

All things considered, the relationship between DFS, credit access and SME performance is not automatic or straightforward rather it depends on how well technology, institutions and user capability work together. Without this coordination DFS only remains useful for transactions and their potential to improve formal credit access remains limited.

10. Contribution to Theory:
TAM explains technology adoption through perceived usefulness and ease of use and UTAUT provides a broader view by including social and organisational factors (Lee et al., 2025). In case of lending, information asymmetry arises when borrowers have private information that lenders cannot easily observe (Diamond, 1984) which Financial intermediaries address by collecting and evaluating information, monitoring borrowers and reducing information and transaction costs (Claus & Grimes, 2003). 

Here the study offers a precise theorical contribution by integrating these adoption theories with bank lending theories to explain how DFS influence credit decision within the scope of conceptual framework. At the first stage of the framework, TAM and UTAUT helps to explain DFS adoption where SMEs use digital services based on perceived usefulness, ease of use, social influence and facilitating conditions. This stage corresponds to the “DFS leading to Digital Activity” component of the model. At next stage, the framework integrates Information Asymmetry Theory showing that digital transaction data generated through DFS can reduce information gaps between SMEs and lenders. However, this reduction alone does not guarantee lending. Then it incorporates Financial Intermediation Theory explaining how banks assess, validate and transform this digital information into credit decisions which aligns with the “Credit Conversion Process” in the framework.

It also introduces institutional trust and regulatory recognition as moderating mechanisms that determine whether digital data is accepted by banks. At the same time, firm-level capabilities i.e. financial literacy, digital skills, business readiness and formality status influence how effectively SMEs generate usable data. These moderators explain why the pathway from DFS to credit is conditional rather than direct. By connecting these elements the study introduces a multi-stage process that provides a clearer explanation of how digital usage may influence credit decisions, moving the literature from adoption focused models to outcome oriented financial intermediation processes. Institutional Evaluation

     Credit conversion
Sustainability
       Digital Data
    DFS adoption


Figure-3: Theoretical contribution
11. Contribution to Practice:
To incorporate the SME sector within the business scope the banks need to adopt their lending policies and develop systems to recognise and use digital transaction data i.e. mobile payments, account activities, transaction records in credit assessment. This can help reduce information gaps and expand lending to SMEs that cannot offer traditional collaterals. It also highlights the need for better risk models and staff training to integrate digital data into lending decisions.

Similarly, the Governments and regulators should focus on building trust in digital data, improving regulatory frameworks and supporting data sharing systems such as credit registries because improving financial inclusion of SMEs requires more than just expansion of access to digital services. In addition to that policies should promote digital literacy and financial education so that SMEs can effectively use digital tools. At the same time SMEs should emphasis on building their reliable digital footprint by active and consistent use of DFS and invest in financial management practices and digital skills so that can improve their chances of accessing formal credit.

To summarize, the benefits of DFS can be fully utilized when technology, institutions and user capability work together to collectively help to move from simple access to meaningful credit outcomes.

12. Conclusion:
The study strives to find out whether DFS can effectively improve SME credit accessibility and business sustainability.it is evident from the fin dings that DFS plays an important role in enhancing financial access, reducing transaction cost and creating digital data but it does not automatically lead to formal credit. The review also reveals that the relationship between DFS, credit access and SME sustainability is complex and conditional rather than direct. DFS helps reduce information asymmetry and improves financial visibility of SME but the conversion of digital activity into actual lending depends on institutional factors such as regulatory frameworks, bank policies and trust in digital data. Besides, SME level capabilities like financial literacy, digital skill and business readiness are important at the same time to determine outcomes. It integrates insights from technology adoption and financial intermediation perspectives to explain how DFS influences credit access and why digital usage does not always translate into lending decisions.

Collectively the findings suggest that achieving sustainable SME development requires strong alignment between technology, institutions and user capability. Without this alignment DFS remains limited to improving transactions and partial fulfilment of financial inclusion, rather than delivering meaningful credit access and long term sustainability outcomes.
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14. Appendices:
Appendix A: List of Reviewed Studies under Theme: DFS as a tool of Credit Access for SME, Table-2

	Citation
	Key Arguments
	Theoretical Lens
	Methodology
	Key findings
	Critical Evaluation
	Study Relevance

	(Tengeh & Gahapa Talom, 2020)
	Mobile money makes transactions easy and safe, improving finance access if banks use transaction data.
	TAM, UTAUT, Diffusion of Innovation Theory
	Exploratory mixed-methods (survey and structured interviews)
	Strong adoption for payments & receipts and improved cash flow management. Receiving payments & paying suppliers are main used services.
	No causal relationship testing. Treats DFS as transactional only.
	DFS adoption facilitates transactions and liquidity but does not automatically translate into SME credit access

	Abbasi et al. (2021)
	P2P lending expands SME access to finance in OECD countries
	Based on theory of reasonable action where SMEs chose beneficial financial options
	Panel data econometric analysis using fixed-effects regression and GMM robustness checks
	P2P lending FinTechs significantly increase SME access to finance. Effect is stronger where institutional quality is high.
	Focuses only on formal economies, measures credit access indirectly through leverage, and lacks firm‑level borrower insights. 
	Provides rare empirical evidence of DFS-enabled credit access while showing that such outcomes are conditional rather than universal



	Citation
	Key Arguments
	Theoretical Lens
	Methodology
	Key findings
	Critical Evaluation
	Study Relevance

	Rehman et. al. (2023)
	FinTech adoption improves bank credit supply via reduced information asymmetry
	Technology adoption  & information asymmetry theory.
FinTech is conceptualized as a mechanism that converts soft information into reliable hard information
	Quantitative survey research, Structural equation modelling & 
Confirmatory factor analysis 
for testing relationships between FinTech adoption and credit supply
	Big Data reduces information asymmetry, Mobile banking adoption enhances access to bank credit improves bank credit supply & Blockchain improves bank credit supply to SMEs

	Cross‑sectional data limits causal inference, reliance on perceptual measures of credit supply, Single‑country focus
limit generalizability
	DFS can expand SME credit when banks, regulation, and data infrastructures are aligned

	Isha et al. (2025)
	FinTech improves MSME credit access via digital lending
	Grounded Disruptive Innovation Theory
	Employs
descriptive cross‑sectional survey design, structured questionnaires & Correlation and multiple regression analysis focusing on associations rather causal mechanism.
	Mobile lending has a positive and significant, Web‑based platforms have a weaker but still significant effect on and Digital banking has a strong positive relationship with credit access

	Cross-sectional, self-reported, urban-only data and no loan details limit claims on sustained credit access.

	Although FinTech adoption significantly improves SMEs’ access to credit, the study provides limited evidence that DFS translates into sustained formal bank lending

	Fadeyi et al. (2025)
	DFS improves SME efficiency and financial management
	Relies on a general digitalization and technology‑adoption perspective, drawing from digital transformation scholarship
	Quantitative cross‑sectional survey design, structured questionnaires, descriptive statistics and Chi‑square tests
focusing on associations and perceptions
	DFS improves transaction efficiency, record-keeping, and cash-flow monitoring but does not provide direct evidence of expanded formal SME credit access
	Cross‑sectional design, reliance on self‑reported perceptions, small sample size, restrict conclusions
	Even in high‑DFS environments DFS mainly facilitate transactions and financial management, not guaranteed access to formal SME credit.

	Xie & Liu (2022)
	Digital finance improves SME development via efficiency
	Financial inclusion theory & Resource allocation efficiency theory

	Quantitative panel data analysis using fixed-effects regression, mediation (Sobel) tests, and robustness checks.  581 listed Chinese SMEs (2011–2020), approximately 5,810 firm-year observations
	Digital finance significantly promotes the high-quality development of SMEs, with stronger effects for non-state-owned SMEs and those in central and western regions
	Exclusion of Informal and micro enterprises,
Use of composite development indicators rather than direct financial outcomes 
are the limitations.
	DFS significantly promotes high‑quality SME development but DFS benefits are largely inferred through efficiency and inclusion outcomes rather than proven expansion of formal SME credit.

	Sarker & Rahman (2025)
	DFS improves financial inclusion in Bangladesh
	Technology Acceptance Model (TAM), Access–Use Continuum Theory &
Sen’s Capability Approach
	Quantitative country‑level analysis,
Time‑series regression and Error Correction Model (ECM)
& Secondary data from the IMF Financial Access Survey (FAS) 2023

	Digital banking indicators correlate positively with financial inclusion measures, but SME credit growth is uneven and not consistently sustained
	Relies on aggregate country-level data and cannot observe firm-level credit access or lending decisions
	DFS improves payments and participation but  bank lending is not guaranteed


	Savvakis et al., (2024)
	SMEs in Europe struggled hard during COVID 19 but higher national digitalization reduce the negative impact but the positive impact is stronger during pandemic than before
	Digital transformation perspective and crisis resilience framework.
	Quantitative panel data analysis using fixed-effects filter  estimation and principal component analysis. Sample 12,179 European SMEs with year
Covering 2017–2022.

	Digitalisation significantly improves SME financial performance and mitigates the negative effects of COVID-19, with stronger effects during the crisis period.
	Only measures financial performance. Non-financial outcomes like survival, innovation, resilience beyond profitability are not measued.

	It supports positive relation between digitalisation and SME outcomes.


	Saha et al. (2025)
	FinTech adoption in Bangladesh is driven by readiness and literacy
	Technology OrganizationEnvironment (TOE) framework &Unified Theory of Acceptance and Use of Technology (UTAUT)
	Primary survey data of 74 Bangladeshi SME analysed using Partial Least Squares Structural Equation Modelling.
	Organizational readiness and financial literacy significantly influence fintech adoption intention. But government support is not statistically significant.
	Study focuses on  intention to adopt but not actual fintech usage. Also small sample size & cross sectional design limits reliability & generalizability.


	The study confirms high interest for fintech adoption among SMEs but  it does not show improved SME credit access despite high DFS adoption

	Ahmed & Hasan (2021)
	Bangladesh is advancing DFS inclusion, but weak infrastructure, low literacy and risks remain.
	No theory-testing, draws on financial inclusion, fintech intermediation.
	Descriptive literature review using secondary data.
	Digital payments are growing in but mainly improve transactions, not formal credit access.
	Relies on secondary data only, with no firm  or borrower level analysis.
	DFS boosted payments and transactions but did not improve SME credit access.

	Sadik & Rahman (2024)
	Financial literacy is the strongest driver of DFS adoption in Bangladesh followed by digital inclusion, trust, access to capital and digital payment use.
	TAM is extended by incorporating external variables such as financial literacy, trust, access to capital, digital payment usage, and digital financial inclusion
	Employs a quantitative, cross‑sectional research design, using partial Least Squares Structural Equation Modelling,
Artificial Neural Networks (ANN) for non‑linear analysis and ranking

	Financial literacy is the main factor for using DFS, while trust, digital inclusion, access to capital and digital payments also help increase its use.

	Focuses on adoption rather than DFS outcomes such as credit access or business finance.

	Bangladesh exhibits high DFS adoption and digital payment usage but SME access to formal bank credit remains limited



	Sanga & Aziakpono (2023)
	SMEs struggle to get loans due to limited data, high costs, and lack of collateral. FinTech uses digital information to ease these barriers.
	Conceptual framing around information asymmetry and credit rationing in SME finance.
	Systematic literature review and bibliometric/content analysis using PRISMA and PSALSAR protocols; Scopus and Web of Science searches.
	Empirical literature suggests FinTech reduces information asymmetry and transaction costs and improves lending-cycle efficiency. However, far more studies focus on alternative digital financing than on bank lending to SMEs
	Well-structured PRISMA based review. But study mostly focuses on alternative finance (like P2P, crowdfunding) rather than bank lending. 
	Improved alternative financing does not automatically mean SME bank credit expansion, especially under bank‑led systems where soft information and collateral still dominate

	Ocharive & Iworiso, 2024
	DFS (mobile money, e-payments) increases financial inclusion. However traditional methods like debit cards still matter. Education, age, and gender influence inclusion.
	Financial inclusion and digital finance framing but no single formal adoption theory explicitly tested.
	The study uses data from  years 2014, 2017, 2021 from the World Bank and IMF. It compares many countries over time using regression analysis. Advanced tests are used to ensure the results are reliable.
	Electronic payments and mobile money are positively linked to financial inclusion (credit card access and borrowing); debit card access is also significant, and education strongly improves inclusion.
	Financial inclusion is mainly measured by credit card access and borrowing, missing broader dimensions; the study also focuses only on selected American countries, limiting generalizability to other digital finance contexts.
	Provides empirical evidence linking DFS to credit-related inclusion outcomes (credit card access and borrowing), rather than purely claiming benefits.

	Huda et al. (2020)
	Bangladesh has strong growth in digital finance (MFS, agent banking, mobile banking). It improves inclusion, but rural and poor people still face access problems.
	Financial innovation improves inclusion in Bangladesh
	Descriptive study using secondary quantitative data (World Bank databases 2014–2017 & Bangladesh Bank MFS statistics including Feb 2016 vs Feb 2020 comparisons).
	Bangladesh has made strong progress in financial innovation, with rapid growth in mobile financial services and inclusion. But it still lags behind global standards and faces challenges in digital infrastructure.
	The study is descriptive and relies on secondary data. So it lacks causality and real user insights.
	claims DFS innovation supports inclusion and potentially access, but does not directly prove SME credit expansion via loan-level outcomes.

	Sasia et al. (2024)
	SMEs struggle to get loans due to risk, lack of data, and collateral. FinTech helps by using digital platforms and data.
	Structured as a PRISMA-guided systematic literature review with bibliometric statistical mapping of topics, keywords and gaps.
	A PRISMA-guided systematic literature review was conducted using Scopus and Web of Science, with predefined search strategies, resulting in a final synthesis of 26 selected studies.
	FinTech can improve SME financing, but challenges remain such as low financial literacy, weak infrastructure, and risks related to cybersecurity, data privacy, and regulation.
	Well-structured review but based on a small number of studies. Findings are context-specific and not strongly generalisable.
	FinTech can improve SME access to finance but success depends on regulation, infrastructure, trust and security.

	(Caroline et al., 2025)
	FinTech payment improve daily management and digital lending improves business growth.
	Technology Acceptance Model (TAM) used as the adoption framework 
	Descriptive cross-sectional survey of 8450 registered SMEs. purposive sampling; structured questionnaire,  descriptive statistics and simple linear regression.
	Mobile payment systems adoption shows a strong positive effect on financial management efficiency. Digital lending platforms adoption shows a strong positive effect on business performance.
	Good sample and clear results, but models are too simple. Lacks proper theory testing and real financial data.
	Supports that mobile payments improve SME financial management efficiency &
digital lending correlates with stronger SME performance

	Okafor, Osuji and Dako, (2021)
	FinTech makes SME banking faster and easier Digital lending uses data/AI to give loans without strict collateral. Mobile/USSD tools increase access and inclusion.
	Implicit financial inclusion and technology-enabled growth logic.
	Systematic literature review using PRISMA methodology
	Fintech adoption improves payment efficiency, liquidity management and inclusion, while digital lending expands access using alternative data.
	Clear explanation and structured review, but too broad. Cannot prove causality and lacks detailed, context-specific evidence
	Strongly claims that DFS improves SME access to finance However, it does not empirically prove that SMEs obtain sustained formal credit



	Hussain et al.( 2025)
	FinTech helps SMEs compete better by improving innovation and financial flexibility. It works best when SMEs have digital financial skills.
	Resource-Based View (RBV); Dynamic Capabilities Theory (DCT)
	Quantitative survey analysed using Partial Least Squares Structural Equation Modelling (PLS-SEM)
	FinTech adoption improves SME competitiveness indirectly via innovation and agility & innovation is the strongest mediator.
	Strong theory and model testing, but lacks causal proof and uses perception-based measures. Results should be interpreted carefully.
	FinTech improves access to capital and reduces financial constraints
& frames FinTech as a way to bypass traditional banking barriers.

	Abdulai, Dary and Domanban, (2024)
	Trade credit helps informal firms manage cash flow. Digital payments make it easier to give and receive trade credit by improving speed, trust and convenience.
	Trade credit theory, Transaction cost  theory & Information asymmetry
	Cross-sectional survey of 4751 informal firms, analysis using recursive bivariate probit with robustness checks
	Use of digital payment platforms significantly increases the probability of both demanding and supplying trade credit among informal firms
	trong method and dataset, but limited to associations. Does not show credit quality (amount, default). Results are context-specific.
	Claims DFS improves financing but  evidence is limited to payment efficiency and trade credit. It assumes rather than measures credit access and treats DFS as automatically improving access to finance.

	Mwacha et al. (2026))
	Financial inclusion reduces poverty for SME owners in Tanzania, and digital skills strengthen this effect, policymakers should improve both access and digital capability.
	Financial Intermediation Theory, Technology Acceptance Model (TAM)
	Cross-sectional survey of 381 SMEs in five regions of Tanzania using OLS and hierarchical regression.
	Financial inclusion helps reduce poverty, and digital capability strengthens this link, however, only savings accounts show a significant interaction.
	Results are perception-based and not causal. Limited testing of real technology adoption process
	Credit access is inferred from loan services, while savings and transactions dominate outcomes showing that DFS does not guarantee bank lending.

	Chibueze et al.( 2025)
	MSMEs in Sub-Saharan Africa struggle with credit due to high collateral, high interest, and weak systems; DFS helps, but real inclusion needs affordable, usable credit not just accounts.
	Implicit financial inclusion and financial intermediation perspectives but no formal theory operationalised
	Conceptual and narrative literature review supported by comparative country illustrations and secondary data
	Digital banking and fintech improve transaction access and efficiency for MSMEs, but formal bank credit expansion remains constrained by structural, institutional, and and regulatory barriers
	Strong analysis but it lacks empirical testing and does not fully prove how DFS improves SME growth or credit quality.
	It strongly supports that DFS, digital banking, and fintech improve access and efficiency.


	Chibueze, Orivri and Egunjobi, 2025
	Digital banking improves MSME performance in Nigeria by increasing access, lowering costs, and boosting efficiency, but its impact depends on infrastructure, literacy, and regulation.
	Financial Intermediation Theory, Technology Acceptance Model, Resource-Based View
	Survey-based empirical analysis combined with comparative assessment of digital banking adopters and non-adopters
	Digital banking adoption is associated with improved transaction efficiency, operational performance and perceived access to credit among Nigerian MSMEs.
	
	

	Mashizha et al.(2024)
	Agency banking improves SME financial inclusion in Zimbabwe by increasing access, convenience and reduced costs.
	Agency theory, distribution channel theory, & theory of planned behaviour.
	Mixed-methods explanatory design using surveys on 78 SMEs & 10 Banking agents, interviews and logistic regression.
	Agency banking significantly improves SME access to transactional services and shows a positive association with financial inclusion.
	Results are not widely generalisable due to use of cross-sectional and self-reported data.
	Agent banking can fully include SMEs in the financial system if there is a good legal and regulatory system





Appendix B: List of Reviewed Studies under Theme: Conversion of use of DFS into Credit,Table-3.

	Citation
	Key Arguments
	Theoretical Lens
	Methodology
	Key findings
	Critical Evaluation
	Study Relevance

	Omokhoa et al. (2024)
	Digital transformation improves SME finance by lowering costs and using data better, but success depends on infrastructure, skills, trust, and regulation.
	Discussion is conceptually grounded in
Financial inclusion logic, AI‑driven decision making,
and alternative credit assessment perspectives.
	Conceptual and narrative literature review with policy and industry illustrations.
	Fintech and AI cut costs and improve access and efficiency, but their impact on formal SME credit remains unproven.
	There is no empirical testing. Does not prove impact on credit quality or long-term SME growth.
	DFS and AI create potential data but institutions decide whether credit actually happens.



	Citation
	Key Arguments
	Theoretical Lens
	Methodology
	Key findings
	Critical Evaluation
	Study Relevance

	Yang et al. (2024)
	FinTech reduces SME financing constraints in China
	Financing constraints theory, financial development and technological innovation theory.
	Quantitative panel‑data analysis using two‑way fixed‑effects regression and cash‑flow sensitivity models.
	FinTech lowers SME financing constraints, improves performance but increases risk.
	Strong causal design but indirect proxy (cash flow sensitivity), no use loan-level data
	Shows DFS can improve SME financing but not proven credit access.

	Agyekum et al. (2022)
	ICT use helps SMEs in South-East Asia access finance by reducing information gaps and increases chances of getting loans, overdrafts, and bank accounts.
	Information asymmetry; financial intermediation; financial inclusion
	Quantitative firm-level panel logistic regression with random effects and instrumental-variable robustness checks.
	Website ownership and email usage significantly increase SMEs’ probability of financial inclusion and access to external credit
	Focuses only on access & does not show impact on long-term SME growth or financial outcomes.
	Suggests technological inclusion improves the probability of formal financial access by reducing information asymmetry.

	Abiduzzaman (2025)
	Mobile data can improve credit risk assessment in Bangladesh.
	Credit risk management theory, data-driven and alternative credit scoring frameworks.
	Quantitative design using secondary data from banks, MFIs, MFS providers, correlation-based analytical techniques
	Mobile banking data can predict creditworthiness, but its use is limited by regulatory and institutional challenges.
	Without empirical testing   real borrower-level evidence, conclusions should be interpreted carefully.
	Highlights potential of DFS data in Bangladesh but shows conversion gap.

	Soremekun et al. (2024)
	Fintech can improve SME lending in United States by using digital platforms, AI and blockchain to make lending faster, more transparent and  inclusive.
	Conceptual inclusion framework
	Conceptual review and model development based on synthesis of existing literature and regulatory considerations.
	An integrated fintech model can improve lending efficiency, transparency, and credit access but success depends on regulation, infrastructure, and user adoption.
	Due to purely theoretical & no real-world testing, conclusions should be considered carefully.
	Shows how digital data could become lending decisions through digital platforms.



	Citation
	Key Arguments
	Theoretical Lens
	Methodology
	Key findings
	Critical Evaluation
	Study Relevance

	Omowole et al. (2024)
	FinTech improves microfinance & uses digital tools and data to expand credit access.
	Conceptual financial inclusion framing from review papers & no formal theory testing.
	Narrative literature review with illustrative case examples
	Fintech makes lending faster, cheaper and more inclusive improves transparency and risk assessment but may also increase privacy risks and over-borrowing.
	Conclusions rely on descriptive evidence. Long-term risks like over-borrowing are not fully tested.
	It supports idea of multiple conversion pathways.

	Yao & Yang (2022)
	Digital finance helps SMEs innovate by reducing financing constraints, improves access to credit and supports R&D investment.
	Grounded on Information asymmetry theory & financing frictions.
	Uses panel data (2011–2020) with two-way fixed effects and mediation analysis. Results are checked with robustness tests.
	Digital finance boosts SME innovation by reducing financing constraints; this effect is stronger for private firms and in eastern regions of China.
	No direct credit measurement. So limited on real innovation outcomes and generalisability.
	Strong mechanism-based evidence but indirect.

	Pamisetty et al. (2025)
	Explainable AI (XAI) makes credit scoring more accurate, transparent, and trustworthy.

	No formal behavioural or finance theory testing.
	Uses ML models on synthetic data (10,000 records) with preprocessing and train-test split.
	High predictive accuracy, explainability improves trust.
	Synthetic data; lacks real-world validation and impact evidence.
	Shows importance of trust for DFS to credit conversion.

	Robin et al. (2025)
	Agent banking affects bank performance via credit.
	Agency theory & financial intermediation theory.
	Balanced panel of nine banks (2018–2024) using panel regression;.
	Credit disbursement improves profitability. 
	it relies on secondary financial data and lacks qualitative field insights from agents or customers.
	Shows institutional role in converting DFS channels into credit.



	Citation
	Key Arguments
	Theoretical Lens
	Methodology
	Key findings
	Critical Evaluation
	Study Relevance

	Naiya (2025)
	Automated lending expands credit access.
	Financial intermediation & TAM
	Conceptual qualitative study using secondary sources and qualitative thematic analysis.
	Automated lending can expand credit access, but is limited by regulation, trust and digital gaps, in rural areas low literacy and connectivity hinder adoption.
	Lacks empirical evidence and clear proof of long-term impact.
	Reinforces conditional nature of DFS conversion to credit.

	Rahman & Sadik (2025)
	DFS impacts growth and sustainability
	Technology Acceptance Model (TAM) and Endogenous Growth Theory (EGT)
	Multi-stage scale development with survey data analysed using EFA/CFA (SPSS, AMOS).
	EFA and CFA show the scales are valid and can be used as a standard tool to measure DFS adoption and its impact on performance and sustainability.
	No causal or credit outcome testing
	Provides measurement tools but not conversion evidence.

	Oreoluwa et al. (2025)
	FinTech lending improves MSME access and growth.
	Innovation diffusion theory
	PRISMA systematic literature review
	Alternative data, improves credit access, business performance, but needs strong regulation, partnerships, and better digital literacy.
	Only 10 studies limits robustness
	Supports conversion narrative but weak evidence base.

	Dai et al. (2023)
	DIF reduces SME leverage via cost and constraint channels.
	Financial development theory
	Uses panel data (2015–2019) of Chinese SMEs with fixed-effects regression and mediation analysis
	Reduced financing cost and constraints.
	Focuses only on listed SMEs, uses regional data instead of firm-level use, assumes lower debt is always good.
	Strong mechanism evidence but not direct lending proof.

	Yu et al. (2023)
	DIF improves SME performance
	Financial development logic
	Panel regression + IV
	Better ROA, innovation, risk capacity
	No direct credit access measurement
	Shows outcomes but not credit pathway.

	Pizzi et al. (2021)
	Fintech acts as a critical enabler for SME’s transition to circular and sustainable business models.

	Circular Economy,  Sustainable Business Model Canvas & Industry 4.0
	Qualitative multiple-case study of  8,000 Fintech firms.
	Fintech reduces barriers and helps SMEs adopt circular practices in payments and lending.
	Strong integration of fintech with circular economy but limited by a small qualitative sample and no comparison with non-fintech SMEs
	Shows that digital finance supports sustainable SME transformation.


	Pereira et al. (2026)
	FinTech improves innovation via institutional support
	Ecosystem theory; TCE
	Panel regression
	Governance enables conversion
	Limited to listed firms
	Strong support for institutional role in conversion

	Zhang et al. (2025)
	DFI improves SME development via mechanisms
	Financial development; long-tail theory
	Panel + mediation
	Institutional mechanisms matter
	No direct loan data
	Strong support for conversion dependency

	Azman et al. (2025)
	Strategy mediates DFS benefits
	RBV; dynamic capabilities
	Conceptual review
	Strategic alignment required
	No empirical validation
	Highlights organisational conversion process.

	Bindeeba et al. (2025)
	Credit access conditions digital outcomes
	TOE, RBV, dynamic capability
	SAM (Survey)
	Credit access is key moderator
	Cross-sectional; perception-based
	Strong evidence that credit is prerequisite for impact.

	Chibueze (2021)
	Hybrid banking needed for SME credit
	Financial inclusion logic
	Conceptual review
	Digital alone insufficient
	No empirical testing
	Strong conceptual support for your core argument

	Omokhoa et al. (2024)
	AI fintech improves credit and access but needs proper governance to avoid risks.
	AI & financial inclusion logic
	Conceptual and narrative review synthesising academic literature and industry practices
	AI improves credit accuracy, access and efficiency but creates risks,  hybrid human–AI models and strong policy support are needed.
	Strong and well-explained concept  but lacks real data and causal evidence.
	DFS and AI create potential data but institutions decide whether credit actually happens.

	Mulungula et al. (2023)
	DFS improves relationships, not credit
	UTAUT &PAM
	SEM survey
	Trust improves, credit unclear
	No lending data
	Strong contradiction, DFS does not lead credit

	Irene et al. (2025)
	Institutions determine credit access
	Institutional theory
	Survey & SEM
	Institutional willingness key
	Small sample
	Strong empirical support for institutional role

	Jalil (2021)
	Digital finance mediates microfinance outcomes
	BOP theory
	SEM
	Partial mediation effect
	Cross-sectional
	Shows conversion mechanism logic



Appendix C: 
List of Reviewed Studies under Theme: Credit Access and SME Sustainability Outcomes, Table-4
	Citation
	Key Arguments
	Theoretical Lens
	Methodology
	Key findings
	Critical Evaluation
	Study Relevance

	Amin (2024)
	Finance gaps, weak management, and regulation constrain SME sustainability in Bangladesh.
	Agency theory, Pecking order theory, RBV and Institutional theory
	Mainly secondary data; unclear and inconsistent on primary data use.
	SMEs face limited finance, low literacy, and cash-flow problems that hurt growth.
	Useful Bangladesh overview, but theory isn’t tested and methods are weak.
	Shows credit limits interact with weak capability and management in Bangladesh.

	Nikaido et al. (2015)
	Formal credit depends more on firm capability and institutions than policy intent.
	Credit rationing, Information asymmetry & Transaction cost logic
	Large-scale cross-sectional econometric analysis using probit with sample selection.
	Larger, registered firms get more credit, female owned firms get less, with weak collateral and regional gaps.
	cross-sectional and misses loan details and discouraged borrowers
	Shows how institutions and firm traits affect credit access.

	Harianto et al. (2025)
	Fintech adoption boosts SME sustainability by lowering risk and increasing confidence. .
	Risk perception fintech adoption mediation logic
	Cross-sectional survey, PLS-SEM
	Fintech adoption improves sustainability and links risk to sustainability.
	Useful link, but based on perceptions, small sample, and no credit outcomes.
	Shows digital finance may support sustainability, but results are indirect and depend on context.

	Chowdhury et al. (2022)
	External finance improves SME productivity, but firm signals have little effect.
	Information asymmetry, Credit rationing, Signalling logic
	OLS with robust errors and Propensity Score Matching
	External finance boosts productivity
	Uses firm data and matching, but cross-sectional and based on older data.
	Shows finance improves SME performance, but quality signals don’t strengthen credit benefits.

	Qi et al. (2021)
	Formal bank finance supports employment generation in Bangladeshi MSMEs, especially skilled employment.
	Finance–growth–employment logic
	Before–after comparison using t-tests and Mann–Whitney tests
	Employment and skilled employment increased after receiving bank loans; low-skilled employment did not rise significantly
	Offers useful outcome evidence, but lacks a proper control group and cannot isolate causal effects well
	Relevant because it connects credit access to a concrete sustainability-related outcome: employment generation.

	Alvi et al. (2025)
	Digital credit boosts resilience, but risks and uneven access remain.
	Financial inclusion poverty alleviation logic
	Mixed methods. Survey, regression, interviews, thematic analysis.
	Improves access and income but faces literacy, privacy, cost, and regulatory barriers.

	Based on  perception and lacks loan data validation.
	Shows credit improves welfare, but sustainability depends on conditions.

	Zhou and Pacala (2025)
	Finance improves SME sustainability when it builds digital agility.
	RBV, Triple Bottom Line
	Cross-sectional  383 SME survey; PLS-SEM.
	Finance boosts sustainability; digital agility mediates, Industry 5.0 strengthens
	Strong design, but survey-based, one country, and no finance quality data.
	Shows finance supports sustainability through capability, not just capital.

	Mutsonziwa and Fanta (2021)
	Formal credit can help SMEs, but effects vary by country.
	Lenders screen strong firms, based on info gaps and relationships.

	Propensity Score Matching using nationally representative survey data
	Formal credit boosts performance only in Zimbabwe, informal credit reduces it.
	credit is measured simply and hidden factors may remain.
	Shows credit effects are context-specific, not universal.

	Kato et al. (2024)
	Sustainable finance supports SMEs, but effects are partial and context-dependent.
	ESG, sustainable finance logic
	Mixed methods; multivariate regression; factor analysis; interviews
	Sustainable finance and support improve SMEs, but effects are moderate.
	Links finance to sustainability, but has unclear unit and weak causality.
	Broadens focus from access to finance quality and purpose.

	Zhang et al. (2026)
	Digital finance improves SME sustainability partly via digital transformation
	DIF digital transformation sustainability mediation logic.
	Longitudinal panel econometrics, mediation analysis, robustness checks.
	DIF boosts sustainability, digital transformation mediates, stronger for private firms.
	Based on listed firms and proxy measures rather than actual loan contract data.

	Links digital finance, capability-building, and sustainability outcomes

	Liu and Zhang (2020)
	Digital finance drives sustainable growth by easing constraints.
	RBV, sustainable growth, and information asymmetry theories.
	Panel regression, dynamic GMM; IV/2SLS
	DFI boosts growth via easing constraints, stronger for private/high-tech firms.
	Based on listed Chinese firms and proxy measures, not real loan data.
	Shows finance improves sustainability via enabling mechanisms.

	Thomas and Mwenda (2025)
	Digital credit boosts short-term SME performance and liquidity
	DOI, credit rationing, bank-led, information asymmetry, and agency theory.
	Cross-sectional survey; correlation and multiple regression.
	Digital credit use and terms improve ROA; regulation has weaker impact
	Useful for performance but relies on self reported data.
	Shows credit stabilizes firms short-term, long-term effects unclear.

	Alumasa and Muathe (2021)
	Mobile credit helps short term, but high cost and small loans limit long term value.

	RBV, Dynamic Capabilities, Diffusion of Innovation; Credit Rationing, Information Asymmetry
	Cross-sectional explanatory survey, regression
	Access, amount and regulation boost performance; cost harms. Mainly supports working capital.
	Practical insight, but no long-term view or bank comparison.
	Shows credit supports survival but not deeper sustainability.

	D’Apolito et al. (2024)
	Banks give more credit to SMEs with strong sustainability signals.
	Financial intermediation. ESG-based credit risk logic
	Fixed-effects panel regression with lagged variables.
	Sustainability scores improve credit access and repayment ability.

	Strong evidence of recognised signals shaping credit, but no DFS focus.
	Shows credit improves when signals are trusted, contrasting weak DFS signals.

	Saad et al. (2021)
	Finance supports resilience, but not enough for long-term sustainability
	RBV, Dynamic Capabilities, Sustainability, Institutional theory
	Systematic literature review
	Resilience studies are fragmented; finance alone is not enough without capabilities and support.
	Strong conceptual contribution, though not empirical and not DFS-focused
	Shows credit helps, but sustainability needs broader capabilities and context.




Appendix D: 
List of Reviewed Studies under Theme: Constraints and Context Shaping the Impact of Digital Financial Services on SMEs, Table-5
	Citation
	Key Arguments
	Theoretical Lens
	Methodology
	Key findings
	Critical Evaluation
	Study Relevance

	Cruzado et al. (2023)
	MSME access to finance is constrained by institutional barriers rather than availability of financial products
	Information asymmetry theory, pecking order theory, financial inclusion theory, financial intermediation theory
	Quantitative survey of 363 NSMEs, descriptive design using self-structured questionnaires and correlation.
	Institutional factors significantly affect access, Both debt & equity face same barriers. 
	Lacks causal analysis, no actual loan data, geographically limited to one city
	Strong evidence that institutional constraints override financial availability.

	Angeles (2022)
	DFS alone does not improve financial behaviour, literacy determines outcomes.
	TAM & Perceived Behavioral Control
	Causal survey study of 678 MSMEs using correlation, regression, and moderation analysis.
	DFS has little direct effect on financial behaviour, while financial and digital literacy and gender significantly strengthen its impact.
	No lending, side theory &  no credit outcome measurement. Used cross sectional survey.
	Supports the argument that DFS alone does not lead to credit access without capability factors.

	Ahsan et al. (2026)
	FinTech first increases risk, but later helps make banks more stable.
	Banking stability + signaling perspective
	Panel data (2016–2024) of 30 banks; FinTech measured from reports, analysed using panel models and GMM. 
	DFS increases non performing assets initially, stabilizes over time with regulation
	FinTech measures may reflect reporting bias, not real use.
	Shows risk dimension of DFS, critical for agent banking sustainability

	Affandi et al. (2024)
	Digital adoption improves performance and literacy but depends on infrastructure and trust
	No single theory is tested & adoption is modelled using multiple factors.
	Survey of 5,035 firms, builds a digital adoption ,index uses OLS and 2SLS.
	Adoption varies by owner, firm, environment, infrastructure and trust. it is linked to higher sales and financial literacy.
	No direct credit access measurement. weak theoretical integration.
	Digital adoption does not automatically lead to credit access due to missing conversion mechanism.

	Pingali et al. (2023)
	Digital readiness  drives SME performance
	Digital readiness is based on market orientation, dynamic capabilities and strategic flexibility.
	Mixed-method (interviews & surveys)
	Defines digital readiness, develops a 20-item scale and shows it improves firm performance.
	Lacks institutional finance perspective.
	Supports that capability is key moderator.

	Kim & Jin (2024)
	Digital capability improves performance via opportunity recognition.
	Dynamic capabilities  that helps firms sense opportunities and improve performance
	Survey study (n=313) using EFA/CFA and regression-based mediation and moderation analysis.
	Leadership strengthens digital-performance link.
	No financing dimension.
	Supports capability and leadership as key moderators.

	Khan et al. (2024)
	Access to finance varies by bank type, collateral and borrower characteristics.
	Uses liberal feminism to stress equal rights and removing barriers for women entrepreneurs.
	Survey of 210 women entrepreneurs using logistic regression.
	Private banks more flexible & collateral still a key barrier.
	Limited causal inference.
	Direct Bangladesh evidence of structural constraints.

	Hasan et al. (2024)
	SME finance literature dominated by constraints, fintech is emerging but underexplored.
	No single theory, it draws on multiple finance concepts like asymmetry, collateral and capital structure.
	Scopus bibliometric of 812 papers.
	The field is growing rapidly, led by UK/USA, focusing on SME finance, with increasing attention to digital financial inclusion over time.
	No causal insights, purely descriptive mapping.
	Emphasises the novelty of examining the DFS - credit conversion gap.

	Thathsarani & Jianguo (2022)
	Digital finance and TAM enhance SME performance through financial inclusion.
	TAM explains adoption through usefulness and ease of use.
	Survey study  of 366 SME owner using PLS-SEM with reliability tests.
	Financial inclusion and digital finance improve SME performance.
	Self-reported data & no actual lending outcomes
	Shows that adoption readiness, literacy and service quality act as key moderators shaping outcomes.

	Gunawan et al. (2023)
	FinTech improves performance but financial inclusion does not mediate effectively.
	Conceptual framing, no strong theory used.
	Survey 100 SMEs using PLS-SEM with reliability tests and mediation analysis.
	FinTech significant; inclusion insignificant
	Data inconsistency, weak design & small sample.
	Inclusion does not guarantee outcomes.

	Molla et al. (2026)
	Digital bank adoption improves performance via TOE factors.
	TOE framework
	Survey of 459 bank employees)using SEM with reliability/validity and bias tests.
	Adoption driven by leadership, regulation & competition.
	Government support is insignificant.
	Bank-side perspective.

	Abu et al. (2025)
	FinTech & government policy must work together to improve SME finance.
	No theory. PRISMA-based review with bibliometric and thematic analysis.
	PRISMA SLR of 54 studies.
	Government and FinTech can jointly improve SME finance but outcomes depend on policy quality, regulation, infrastructure, and trust.
	Biased toward developed FinTech contexts.
	Supports that the key gap is the interaction between policy and technology.

	Morgan (2022)
	FinTech improves payments inclusion but limited evidence on credit impact.
	Policy review using established concepts, no single theory is built or tested.
	Comparative policy review using secondary country-level data.
	Digital payments drive inclusion but lending impact is still small.
	Lack of causal data, macro-level analysis.
	DFS is widely used but its impact on credit remains unclear.

	Bongomin & Munene (2021)
	Cultural norms shape mobile money adoption and inclusion
	Cultural-institutional
	SEM (n=364 MSMEs)
	Norms significantly influence outcomes
	No credit-level outcomes; limited geography
	Shows social context matters 

	Tandilino et al. (2025)
	Digital financial inclusion works only when literacy & government support exist.
	Uses RBV as the main theory, with TPB as a supporting lens.
	Survey 260 SMEs using PLS-SEM with bootstrapping and validity checks.

	Government support strongest driver with DFI mediation.
	No credit-level validation.
	Institutions and capabilities must align.

	Maesu and Syrovátka, 2025
	
	No single theory draws on RBV, dynamic capabilities, and contingency logic.

	Panel data regression using country-level data during 2000–2018.
	Key factors for SME success are finance, networking and technology but success driven by their combined effect.
	Limited to English journal articles, excludes grey literature and local insights.
	Shows outcomes vary by context, institutions and networks matter and DFS does not guarantee credit access.

	Tumiwa and Nagy, 2021
	MSMEs drive growth and jobs but impact depends more on policy and demographics than finance alone.
	No specific theory, uses macro growth, entrepreneurship and policy perspectives.
	Country-level panel data of 2000–2018 using log-transformed variables and regression.

	MSMEs affect GDP (positive in Indonesia, mixed in Hungary) but findings focus on growth, not finance.
	Uses macro data only, no firm-level or finance or DFS analysis.
	MSMEs drive growth but the role of finance and DFS is not examined.

	Pulka and Gawuna (2022)

	SMEs drive growth, but in Nigeria their performance is limited by finance, infrastructure, and policy issues
	No formal theory, uses a descriptive, policy-based SME development approach.
	Secondary data review using reports and literature.
	SMEs are important but underperform in Nigeria due to internal and external constraints, policy support is weak.
	Uses secondary data and descriptive analysis, no causal testing or DFS focus.
	Shows how structural constraints and context shape SME outcomes.
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