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Abstract:
Access to formal credit remains a significant challenge for SMEs in developing economies despite increasing digitalisation. This study examines the relationship between digital business activity and formal credit access among SMEs in Bangladesh and investigates whether firm size moderates this relationship. Drawing on information asymmetry theory, the study argues that digital business activities generate digital records that enhance firms' visibility and creditworthiness, thereby improving access to finance.
The study adopts a quantitative, cross-sectional design using secondary data from the World Bank Enterprise Survey (WBES) Bangladesh 2022, comprising 998 firms across multiple sectors. Formal credit access is the dependent variable, digital business activity is measured through internet-based sales and firm size serves as the moderating variable. Logistic regression analysis is employed to test the proposed relationships.
By examining the interaction between digitalisation and firm size, the study addresses a gap in the literature. The findings are expected to inform policymakers, financial institutions and SME owners in promoting financial inclusion and improving SME access to formal credit in Bangladesh.
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1.Introduction 
1.1 Background
Small and medium-sized enterprises (SMEs) are widely recognised as the backbone of both developed and developing economies (World Bank, 2022) because of their significant contribution to employment generation, innovation and overall economic growth. Globally SMEs account for around 90% of all businesses and generate approximately 50% of total employment (Affandi et al., 2024; Al-Azzam & Charfeddine, 2022). Despite their economic importance, SMEs frequently face difficulties in obtaining formal finance and their access to finance is considered the second most significant barrier for SME growth in developing economies (Al-Azzam & Charfeddine, 2022).
This challenge is particularly evident in Bangladesh where SMEs are a major driver of economic activity. The country has more than 7.8 million SMEs of which around 72% of these enterprises operate in rural areas and contribute nearly 49% of rural income, highlighting their importance for rural development (Begum et al., 2022, ADB, 2022; Hossin et al., 2023). SMEs also account for 99.97% of industrial establishments, employ approximately 86% of the labour force, contribute 25% of GDP and generate 45% of manufacturing value added (ADB, 2022; Hossin et al., 2023). Nevertheless, access to formal finance remains a persistent challenge (ADB, 2022) because traditional banking institutions have struggled to adequately meet SME credit needs, forcing many firms to rely on informal and often costly funding sources (CCAF & ADBI, 2025).
Rapid digitalisation is transforming business operations and financial services in Bangladesh. The expansion of mobile banking, digital payments, internet banking and digital financial platforms has increased the use of digital transactions while improving financial inclusion and operational efficiency. Advances in data analytics and digital credit-scoring systems have also enhanced the ability to generate and analyse financial information, although challenges relating to digital literacy, infrastructure, cybersecurity and regulation remain significant (Alam, 2024). 
A key aspect of this transformation is the growth of internet-based transactions. Activities such as e-commerce, online sales, digital payments, mobile financial services, and internet banking generate digital records that provide valuable information about business performance and customer activity (Alam, 2024). Existing studies suggest that digital transaction trails, mobile financial service histories, virtual footprints, and cash-flow records can reduce information asymmetry (Abdullah-Al-Kafe, 2026) and serve as alternative data sources for credit assessment and digital credit-scoring mechanisms (Kowsar, 2022; Jahan, 2026).
However, SMEs in Bangladesh continue to face substantial lending barriers arising from information asymmetry, weak credit histories, limited financial disclosure and collateral requirements (Akther, 2022; Ali et al., 2022; Kowsar, 2022). Although digital transaction data have the potential to reduce these information gaps, existing evidence suggests that such information remains underutilised in lending decisions. Consequently, whether digital business activity translates into improved access to formal credit remains an important and unresolved question in the Bangladeshi SME context.
1.2 Research Problem
Small and medium enterprises (SMEs) play a vital role in Bangladesh’s economy, contributing significantly to employment generation, industrial development and GDP. Despite their economic importance, access to formal credit remains one of the most persistent barriers to SME growth and sustainability (Ali et al., 2022; Akther, 2022). Many SMEs continue to face financing constraints arising from collateral requirements, weak financial records, poor documentation, limited credit histories and borrower–lender information asymmetry, which reduce their ability to obtain institutional finance (Akther, 2022; Hossain, Yoshino and Taghizadeh-Hesary, 2021). 
At the same time, Bangladesh has experienced rapid digital transformation, characterised by increasing use of mobile financial services, digital payments, internet banking, e-commerce platforms and digital financial services (Alam, 2024; Abdullah-Al-Kafe, 2026). Digital business activities generate transaction records, digital footprints and behavioural data that may reduce information asymmetry by providing lenders with better information regarding the financial behaviour and performance of SMEs (Alam, 2024; Jahan, 2026). Furthermore, recent literature suggests that digital transaction data and alternative credit-scoring mechanisms could complement or even replace traditional collateral-based lending models (Jahan, 2026; Abdullah-Al-Kafe, 2026). 
However, current evidence does not clearly show whether digital business activities help SMEs obtain formal credit in Bangladesh. Although digitalisation is associated with financial inclusion and improved business performance, several studies indicate that traditional lending practices continue to rely heavily on collateral, formal financial statements and conventional borrower information rather than digital transaction histories (Ali et al., 2022; Akther, 2022; Jahan, 2026). 
Consequently, it remains unclear whether digital business activity contributes to improved access to formal credit and whether this relationship differs according to firm size. Addressing this issue is important because understanding the role of digitalisation and firm size in SME financing can help policymakers and financial institutions design more inclusive and effective credit-access mechanisms for Bangladeshi SMEs.
1.3 Research Gap
The reviewed literature reveals several important gaps. First, although many studies examine digital transformation, digital banking, e-commerce adoption, financial inclusion and SME financing in Bangladesh, very few directly investigate the relationship between digital business activity and access to formal credit at the firm level (Alam, 2024; Abdullah-Al-Kafe, 2026; Abtahi, Farhana and Hasan, 2023). Existing studies primarily focus on digitalisation outcomes such as operational efficiency, SME growth, financial inclusion or GDP contribution rather than formal credit accessibility itself. 
Second, while information asymmetry is consistently identified as a fundamental obstacle to SME financing, limited empirical research has examined whether digital transaction records, mobile financial service histories and digital footprints reduce information asymmetry sufficiently to improve formal credit access in Bangladesh (Jahan, 2026; Kowsar, 2022; Hossain, Yoshino and Tsubota, 2023). 
Third, prior studies acknowledge that firm size influences financing opportunities and that smaller firms face stronger credit constraints than larger firms, yet the moderating role of firm size in the relationship between digital business activity and formal credit access remains largely unexplored (Ali et al., 2022; Kumarasamy, Singh and Sharma, 2024). No reviewed Bangladesh-focused study explicitly tests whether firm size strengthens or weakens the effect of digital business activity on access to formal credit. 
Therefore, this study seeks to address an important empirical gap by examining the effect of digital business activity on formal credit access among Bangladeshi SMEs and assessing whether firm size moderates this relationship through the theoretical lens of information asymmetry.
1.4 Research Aim
The study aims is to examine the relationship between Digital Business Activity and Access to Formal Credit among firms in Bangladesh and to investigate whether Firm Size moderates this relationship. Drawing on Information Asymmetry Theory, the study seeks to determine whether internet-based business activities, reflected through digital transactions and internet sales, contribute to improved access to formal credit by reducing information asymmetry between borrowers and lenders. The study further evaluates whether firms of different sizes experience different levels of access to formal credit and whether firm size influences the effectiveness of digital business activity in improving financing outcomes.
1.5 Research Objectives:
The study objectives are:
1. To examine the effect of Digital Business Activity on Access to Formal Credit among firms in Bangladesh.
2. To determine whether Firm Size influences Access to Formal Credit.
3. To investigate whether Firm Size moderates the relationship between Digital Business Activity and Access to Formal Credit.
4. To evaluate the relevance of Information Asymmetry Theory in explaining formal credit access among Bangladeshi firms.
1.6 Research Questions:
The study seeks to answer the following research questions:
RQ1: Does Digital Business Activity influence Access to Formal Credit among firms in Bangladesh?
RQ2: Does Firm Size influence Access to Formal Credit?
RQ3: Does Firm Size moderate the relationship between Digital Business Activity and Access to Formal Credit?
RQ4: To what extent can Information Asymmetry Theory explain the relationship between Digital Business Activity and Access to Formal Credit in Bangladesh?
2: Literature Review 
2.1 Information Asymmetry Theory
Information asymmetry occurs when one party have more or better useful information than another. Bergh et al. (2019) explain that such unequal information can create problems including adverse selection, moral hazard and additional transaction costs. In credit markets, borrowers typically possess superior knowledge regarding their business performance, repayment ability, cash-flow stability and prospects, while lenders operate with incomplete information. This informational imbalance creates adverse selection, moral hazard and credit rationing, increasing the costs and risks associated with lending decisions. As a result, financial institutions may restrict credit supply, require additional collateral, or reject otherwise viable borrowers (Chowdhury et al., 2022;Kowsar,2022).
The problem can be particularly important for smaller businesses. Rakshit and Bardhan (2023) describe SMEs as informationally opaque and explain that limited credit histories and information infrastructure increase lenders' screening and monitoring costs. Owen et al. (2023) similarly identify information asymmetry between SME owner-managers and finance providers as an important source of financing difficulties. Ibrahim, Ramayah and Fatema (2026) add that smaller and less formalised firms may lack registration records, tax documents and audited financial statements, making conventional assessment more difficult. Because they often lack audited financial statements, formal accounting systems, credit histories and standardized business records, lenders face difficulties assessing borrower quality and repayment capacity (Akther, 2022; Ali et al., 2022; Kumarasamy, Singh and Sharma, 2024). Hossain, Yoshino and Taghizadeh-Hesary (2021) further argue that reducing information asymmetry through improved borrower monitoring and relationship banking lowers default risk and facilitates greater access to formal credit.
Recent studies suggest that digitalisation may partially address this problem. ESCAP (2022) argues that transaction and cash-flow data can improve credit scoring and reduce information asymmetry, supported by Wirdiyanti et al. (2023) showing how e-commerce transaction records can provide information useful for merchant credit assessment, while Ibrahim et al. (2026) identify e-commerce sales, mobile financial transactions and other digital footprints as alternative information that lenders may use when assessing repayment capacity.
On that note, studies focused on Bangladesh says digital transaction histories, mobile financial service (MFS) records, online payment activities, e-commerce transactions and digital footprints generate additional information that can be used to assess borrower behaviour and business performance (Alam, 2024; Abdullah-Al-Kafe, 2026; Jahan, 2026). Alternative-data credit assessment models based on transaction velocity, payment consistency and digital cash-flow records have been proposed as mechanisms for reducing information asymmetry and improving credit evaluation (Jahan, 2026; Kowsar, 2022). However, the literature also indicates that traditional collateral-based lending practices continue to dominate lending decisions in Bangladesh, limiting the practical use of digital information in formal credit assessment (Jahan, 2026; Akther, 2022).
2.2 Digital Business Activity
For SMEs, digital business activity commonly includes internet sales, e-commerce participation, digital transactions, online payments, mobile financial services and other technology-enabled business activities to conduct commercial operations, exchange value and manage business processes (Abtahi, Farhana and Hasan, 2023; Emon et al., 2025). Internet sales are particularly relevant to this study because digital business activity is measured through the proportion of firm sales generated from internet transactions. Ranjan, Jha and Singh (2026) provide closely related evidence by examining online-sales intensity and its financial consequences. Their findings suggest that online selling can improve financing conditions, although its effects may vary between firms. Šaković Jovanović et al. (2020) also operationalise digital business activity through the frequency of internet sales and firms' use of websites and online marketplaces.
One important dimension of digital business activity is internet sales, which involve selling products or services through online marketplaces, websites, social media platforms, and other digital channels. The growth of e-commerce and F-commerce in Bangladesh has expanded opportunities for SMEs to access wider markets, improve visibility and enhance operational efficiency (Abtahi, Farhana and Hasan, 2023; Jahan, 2026).
A second dimension is digital transactions, including mobile banking, mobile financial services, internet banking, electronic payments and digital loan transactions. Bangladesh has experienced rapid expansion of digital financial platforms such as bKash, Nagad and Rocket, which generate detailed electronic records of economic activities (Alam, 2024; Abdullah-Al-Kafe, 2026). These systems support financial inclusion, facilitate cash-flow tracking and improve transaction transparency.
The third dimension is digital footprints, which refer to electronically generated records including transaction histories, payment behaviours, online sales records and customer interaction data. Digital footprints provide alternative information that can assist lenders in evaluating business performance and repayment capacity (Jahan, 2026; Kowsar, 2022). Digital banking literature suggests that such records can reduce information asymmetry by creating verifiable digital evidence regarding business activities (Abdullah-Al-Kafe, 2026). Nonetheless, barriers including poor digital literacy, infrastructure limitations, technological readiness issues and cybersecurity concerns remain important constraints to digital adoption among Bangladeshi SMEs (Emon et al., 2025; Abtahi, Farhana and Hasan, 2023; Alam, 2024).
2.3 Access to Formal Credit
Access to formal credit refers to a firm's ability to obtain financing from formal channels such as commercial banks and non-bank financial institutions through approved lending mechanisms (Ali et al., 2022; Hossain et al., 2023). However, credit access involves more than simply applying for a loan. Rakshit and Bardhan (2023) examine credit need, loan applications, approval and rejection, discouraged borrowers and formal credit constraints. Sommer (2024) similarly considers loan applications, rejection, borrower discouragement and existing loan status, while Singh et al. (2024) use whether a firm has a loan or line of credit from a financial institution as an indicator of institutional credit access. Hence general requirements of formal lending are documentation, borrower assessment, regulatory compliance and contractual repayment obligations.
Access to external finance is recognized as a critical driver of SME development as it enables firms to invest in technology, increase productivity, expand operations and improve competitiveness (Chowdhury et al., 2022; Kumarasamy, Singh and Sharma, 2024). However, many Bangladeshi SMEs face significant financing barriers arising from information asymmetry, collateral requirements, weak business records, inadequate documentation and limited credit histories (Akther, 2022; Ali et al., 2022; Jahan, 2026).
The literatures consistently highlights SME financing constraints as a major development challenge. Common constraints include lack of collateral, poor borrower information, weak credit histories, bureaucratic lending procedures and high perceived risk (Akther, 2022; Ali et al., 2022). Consequently, many SMEs remain dependent on informal financing sources despite significant demand for institutional credit. Evidence also indicates that improved financial infrastructure and local financial development can increase access to formal credit and reduce financing constraints (Hossain, Yoshino and Taghizadeh-Hesary, 2021).
The literatures also provide evidence connecting digital activity with financing. Akhundzada and Rzayeva (2023) report a statistically significant positive association between e-commerce transactions and credit allocated to MSMEs, although their short study period limits strong causal conclusions. Together with the information-asymmetry arguments above, this supports examining whether firms with greater internet-sales activity are more likely to access formal credit.
2.4 Firm Size and Credit Access
Firm size may influence credit access because micro, small, medium and large firms differ in information availability, assets, financial histories and collateral. It has been recognized as an important determinant of access to formal credit since long because lenders generally perceive firms of different sizes as having different credit risks. Larger firms typically possess stronger asset bases, longer credit histories, more complete financial documentation and greater organisational capacity, reducing lender uncertainty during credit assessment (Kumarasamy, Singh and Sharma, 2024; Kowsar, 2022). Ibrahim et al. (2026) argue that smaller firms may be more informal, less capitalised and less able to provide acceptable collateral. Rakshit and Bardhan (2023) similarly associate smaller-firm financing constraints with informational opacity, weaker credit histories and fewer tangible assets. Empirical evidence supports these differences. Sommer (2024) finds that larger firms experience significantly fewer financing constraints. Singh et al. (2024) likewise find that larger firms have a greater probability of obtaining institutional credit, while Owen et al. (2023) show that smaller SMEs experience lower financing success and greater borrower discouragement.

Bangladesh focused literatures show similar scenarios. Micro enterprise generally experience the greatest financing difficulties because they often operate informally, possess limited collateral and maintain weak financial records (Jahan, 2026). Small firms also face substantial credit constraints due to weaker documentation, lower financial transparency and greater informational opacity (Hossain, Ibrahim and Uddin, 2023).
By contrast medium-sized enterprises usually demonstrate stronger operational stability, better financial documentation and more consistent cash flows. Empirical evidence shows that medium enterprises enjoy substantially greater access to institutional credit (91.67%) than small enterprises (56.42%), suggesting that lenders perceive larger SMEs as lower-risk borrowers (Ali et al., 2022).Large firms generally receive the most favourable treatment because they possess audited financial statements, stronger governance systems, better credit histories and more collateral. These characteristics reduce information asymmetry and facilitate more accurate risk assessments (Akther, 2022; Hossain, Yoshino and Taghizadeh-Hesary, 2021).
Although substantial evidence supports a direct relationship between firm size and credit access, evidence concerning moderation remains limited. Existing literature provides strong support for the argument that larger firms experience fewer financing constraints, but there is little empirical evidence examining whether firm size changes the relationship between digital business activity and access to formal credit. This unresolved issue forms a key motivation for testing firm size as a moderator in the present study.
2.5 Conceptual Framework

The conceptual framework is based on the literature reviewed in this study. Previous research suggests that digital business activities, including internet sales, digital transactions, mobile financial services and e-commerce, generate digital records and transaction histories that can reduce information asymmetry by providing lenders with additional information about firms’ operations and financial performance (Alam, 2024; Abdullah-Al-Kafe, 2026; Jahan, 2026). These digital footprints may improve transparency and support credit assessment, thereby enhancing access to formal credit. 

However, the literature also indicates that larger firms generally possess stronger documentation, longer operating histories and greater collateral availability, improving their access to formal finance (Ali et al., 2022; Kumarasamy, Singh and Sharma, 2024). Accordingly, the framework proposes direct effects of Digital Business Activity and Firm Size on Access to Formal Credit, with Firm Size also acting as a moderator. Firm Age and Bank Account Ownership are included as control variables.
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Figure-1: Conceptual Framework

2.6 Hypothesis Development
As Information Asymmetry Theory suggests, credit access is often constrained because lenders lack sufficient information regarding borrower quality, repayment capacity and business performance (Chowdhury et al., 2022; Kowsar, 2022). Digital business activity may help reduce this information gap because internet sales, digital payments, e-commerce transactions and mobile financial service records generate observable digital footprints that can be used to assess business performance more accurately (Alam, 2024; Jahan, 2026). 

Several studies argue that transaction histories and alternative data sources improve borrower evaluation and support more inclusive lending practices (Jahan, 2026, Kowsar, 2022; Abdullah-Al-Kafe, 2026). Digital banking literature further suggests that mobile financial services, digital credit systems and transaction trails can expand financial inclusion by improving access to financial services and reducing information asymmetry (Alam, 2024; Abdullah-Al-Kafe, 2026). 
Consequently, firms with greater levels of digital business activity may become more visible and transparent to lenders, increasing the likelihood of obtaining formal credit.
H1: Digital Business Activity positively influences Access to Formal Credit.
Numerous studies indicate that firm size plays an important role in determining financing opportunities. Smaller firms typically possess weaker documentation, shorter credit histories, fewer assets and lower organisational capacity, all of which increase lender uncertainty and information asymmetry (Kumarasamy, Singh and Sharma, 2024; Kowsar, 2022). 

In Bangladesh, empirical evidence demonstrates that medium-sized enterprises enjoy substantially higher institutional credit accessibility than small enterprises. Ali et al. (2022) report that medium enterprises had credit access rates of 91.67%, compared with only 56.42% for small enterprises. Other studies similarly find that financing constraints disproportionately affect smaller firms, while larger and more established firms face fewer barriers to institutional finance (Hossain et al., 2023; Kumarasamy, Singh and Sharma, 2024). 
Because larger firms generally provide more information, possess stronger financial records and offer lower perceived lending risks, lenders may be more willing to allow credit to them.
H2: Firm Size positively influences Access to Formal Credit.

Although digital business activity may generate valuable information for lenders, the benefits of digitalisation may not be equally distributed across firms of different sizes. Larger firms often possess stronger technological capabilities, more formal accounting systems and greater resources to integrate digital processes into business operations than smaller firms (Ali et al., 2022; Kumarasamy, Singh and Sharma, 2024). 
Literature suggests that digital records and alternative data can reduce information asymmetry and improve credit assessment (Jahan, 2026; Abdullah-Al-Kafe, 2026). However, empirical evidence on whether firm size moderates the relationship between digital business activity and formal credit access remains limited and underexplored.
As larger firms may be better positioned to translate digital information into lender-recognized credibility, the impact of digital business activity on credit access may vary according to firm size.
H3: Firm Size moderates the relationship between Digital Business Activity and Access to Formal Credit, such that the effect of Digital Business Activity on Access to Formal Credit differs across firms of different sizes.

3.Methodology:
3.1 Research Philosophy
This study folows a positivist research philosophy as Positivism assumes that phenomena can be objectively observed, measured and analysed using empirical evidence (Saunders, Lewis and Thornhill 2023). The study selected this philosophy  because it   investigates measurable relationships between digital business activity, firm size and access to formal credit using numerical firm-level data from the World Bank Enterprise Survey (WBES). The objective is to test theory-driven hypotheses and identify statistically significant relationships rather than develop subjective interpretations of SME behaviour.

3.2 Research Approach
This study adopts a deductive approach because hypotheses are derived from existing theory and tested empirically. Traditional quantitative inquiry is rooted in a deductivist tradition in which researchers begin with theoretical explanations and evaluate them through empirical investigation (Poon, 2005). Here the conceptual framework is derived from Information Asymmetry Theory, which suggests that lenders face uncertainty due to imperfect information about borrowers. Existing literature argues that digital business activity generates digital records and transaction histories that may reduce information asymmetry and improve access to credit. Based on the literature review, the proposed hypotheses are tested.



3.3 Research Design
This research adopts a quantitative, cross-sectional design using secondary data. A quantitative approach is appropriate because the study examines relationships among digital business activity, firm size and formal credit access through statistical analysis and hypothesis testing. Quantitative research enables objective measurement of variables using numerical data (Lim, 2025). The study is cross-sectional because it analyses observations from a single survey wave, providing a snapshot of firms at a specific point in time. The use of secondary data offers a cost-effective approach, ensuring broad coverage, consistency in measurement and access to a nationally representative sample of firms.

3.4 Data Source and Sample Selection
The study uses data from the World Bank Enterprise Survey (WBES) Bangladesh 2022, a firm-level dataset covering business operations, financing, digital practices, ownership and business constraints. The dataset includes formally registered private-sector firms, making it appropriate for examining formal credit access.

The original dataset contained 998 firms. To align the analytical sample with the study's focus, micro and large firms were excluded, leaving 767 small and medium firms, comprising 404 small firms and 363 medium firms.
The selected sample was screened for missing values in the variables used in the binary logistic regression: Access to Formal Credit, Digital Business Activity, Firm Size, Firm Age and Bank Account Ownership. Cases with missing information on any variable included in the regression were excluded using listwise deletion and no missing values were imputed. Consequently, 656 firms (85.5% of the eligible sample) were included in the final regression analysis, while 111 firms (14.5%) were excluded because of incomplete data.
Table 3.1. Sample Selection
	Item
	Number
	Percentage

	Original sample
	998
	-

	Eligible Small & Medium Firms
	767
	100%

	Cases included in final regression
	656
	85.50%

	Cases excluded due to missing values
	111
	14.50%



Source: Author's calculations using SPSS.
3.5 Variable Measurement:
Dependent Variable: Access to Formal Credit (credit_access) is a binary variable indicating whether a firm has a loan or line of credit from a formal financial institution:
· 1 = Has access to formal credit 
· 0 = No access to formal credit
Independent Variable: Digital Business Activity (d20_new) is measured using the percentage of firm sales generated through internet transactions. This variable captures the degree to which firms engage in digital commercial activity.
Moderator Variable: Firm Size (a6b) represents the size classification of the business. Firm Size is examined both as a direct predictor of formal credit access (H2) and as a moderator of the relationship between Digital Business Activity and Access to Formal Credit (H3). For the moderation analysis, Small firms serve as the reference category (Small = 0; Medium = 1).
Control Variables: Firm Age (firm_age_clean) is measured as the number of years the firm has been operating. Bank Account Ownership (bank_account_clean) is a binary variable indicating whether the firm has a checking and/or savings account (1 = Yes; 0 = No). These variables are included as controls when estimating the relationships between the main study variables.
Table 3.2. Variable Definitions and Measurement
	Variable
	Type
	Measurement

	credit_access
	Dependent Variable
	Formal credit access: 1 = Yes; 0 = No

	d20_new
	Independent Variable
	Percentage of sales generated through internet transactions

	a6b/ medium_dummy
	Moderator
	Firm size: Small = 0 (reference); Medium = 1

	firm_age_clean
	Control Variable
	Firm age in years

	bank_account_clean
	Control Variable
	Bank account ownership: 1 = Yes; 0 = No







3.7 Statistical Techniques:
Descriptive Statistics:
Descriptive statistics are used to summarise the characteristics of the sample. Measures such as means, standard deviations, minimum values and maximum values provide an overview of the data and help identify unusual observations.

Frequency Analysis:
Frequency analysis is conducted for categorical variables, including access to formal, credit, firm size and bank account ownership.
These distributions provide insight into the composition of the sample and the prevalence of credit access among firms.

Binary Logistic Regression:
The principal analytical technique employed in this study is Binary Logistic Regression. Binary logistic regression was employed because the dependent variable, access to formal credit, was dichotomous (1 = access to formal credit; 0 = no access to formal credit). The assumptions of binary logistic regression were assessed prior to analysis. The dependent variable satisfied the binary outcome requirement, each observation represented a separate firm, supporting independence of observations and the sample size was adequate with 656 valid observations. Data were screened for missing and invalid values before analysis, with cases containing missing values on model variables excluded using listwise deletion. Binary logistic regression was therefore considered appropriate for examining the proposed relationships.

4. Findings and Analysis:
4.1 Sample Characteristics:
4.1.1 Distribution of Firms by Size Category:
The original dataset contained 998 Bangladeshi firms. To align with the study scope, micro and large firms were excluded, leaving 767 small and medium firms. The final sample comprised 404 small firms (52.7%) and 363 medium firms (47.3%), providing a relatively balanced sample for examining firm-size differences in formal credit access.


Table 4.1 Distribution of Firms by Size Category
	Firm Size Category
	Frequency
	Percentage

	Small
	404
	52.70%

	Medium
	363
	47.30%

	Total
	767
	100%


Source: Author's calculations using SPSS

4.1.2 Missing Values and Final Analytical Sample
Before regression analysis, the 767-firm sample was screened for missing data. 4 missing observations were identified for Digital Business Activity, 98 for Formal Credit Access, 8 for Firm Age, and 16 for Bank Account Ownership. Binary logistic regression only includes cases that have complete data for all variables used in the model. Hence 656 firms were included in the binary logistic regression, while 111 cases (14.5%) were excluded due to missing data.

Table 4.2 Sample Used in Logistic Regression
	Sample Status
	Sample Size (N)
	Percentage

	Included in analysis
	656
	85.50%

	Excluded due to missing data
	111
	14.50%

	Total eligible SME sample
	767
	100.00%



Source: Author's calculations using SPSS

4.1.2 Access to Formal Credit
Table 4.2 presents the distribution of formal credit access among the small and medium firms included in the study. Of the 767 firms, valid credit-access information was available for 669 firms, while 98 observations (12.8%) were missing. Among the valid observations, 259 firms (38.7%) reported having access to formal credit, whereas 410 firms (61.3%) reported no access to formal credit.

The results therefore show that a majority of the small and medium firms with valid information did not have access to formal credit.



Table 4.3 Access to Formal Credit
	Credit Access Status
	Frequency
	Valid Percent

	Has Formal Credit
	259
	38.70%

	No Formal Credit
	410
	61.30%

	Total valid observations
	669
	100.00%


Note: 98 observations had missing information on formal credit access.
Source: Author's calculations using SPSS.

4.2 Descriptive Statistics
Table 4.3 presents descriptive statistics for Firm Age and Digital Business Activity among the small and medium firms.

Firm Age had a mean of 20.98 years and a standard deviation of 13.76 years, ranging from 0 to 82 years, indicating substantial variation in the age of firms within the sample. Digital Business Activity averaged 2.55% having a standard deviation of 8.80 and ranged from 0% to 85%. The relatively low mean indicates that internet-generated sales represented a small proportion of total sales for the average firm in the sample. Among 763 firms with valid Digital Business Activity data, 81.4% reported no internet-generated sales, while only 18.6% reported any, indicating that internet-based sales activity was relatively uncommon among the sampled small and medium firms.

Table 4.4 Descriptive Statistics
	Variable
	N
	Mean
	SD

	Firm Age
	759
	20.98
	13.76

	Digital Business Activity
	763
	2.55
	8.80



Source: Author's calculations using SPSS.

4.2 Logistic Regression Results
4.2.1 Testing Digital Business Activity and Firm Size (H1 and H2)
A binary logistic regression model was estimated to examine whether Digital Business Activity and Firm Size influenced Access to Formal Credit. Access to Formal Credit was the binary dependent variable. Digital Business Activity measured using the percentage of sales generated through internet transactions and Firm Size were entered as the principal explanatory variables. Firm Age and Bank Account Ownership were included as control variables.
Firm Size was represented by two categories, with small firms serving as the reference category and medium firms as the comparison category. The model was statistically significant, χ²(4) = 28.108, p < .00. It indicates that the predictors collectively improved the prediction of formal credit access compared with an intercept-only model. 

Table 4.5 Logistic Regression Results: Main-Effects Model
	Variable
	B
	Sig.
	Exp(B)
	95% CI for Exp(B)

	Digital Business Activity
	−0.003
	.783
	0.997
	[0.978, 1.017]

	Firm Size: Medium vs Small
	0.291
	.078
	1.337
	[0.968, 1.847]

	Firm Age
	−0.012
	.051
	0.988
	[0.976, 1.000]

	Bank Account Ownership: Yes vs No
	1.136
	<.001
	3.113
	[1.756, 5.519]



Source: Author's calculations using SPSS.

H1: Digital Business Activity and Access to Formal Credit
The results show that Digital Business Activity was not statistically significantly associated with Access to Formal Credit (B = −0.003, p = .783). The odds ratio was 0.997, with a 95% confidence interval of [0.978, 1.017]. Since the confidence interval includes 1 and the p-value is substantially greater than .05, the analysis provides no evidence that a higher proportion of internet-generated sales increases the likelihood of obtaining formal credit. Therefore, Hypothesis- 1 is not supported.

H2:Firm Size and Access to Formal Credit 
Firm Size showed a positive association with Access to Formal Credit. Medium firms had estimated odds of obtaining formal credit approximately 1.34 times those of small firms (B = 0.291, Exp(B) = 1.337), after controlling for Digital Business Activity, Firm Age and Bank Account Ownership.
However, this relationship did not reach the conventional 5% level of statistical significance (p = .078), and the 95% confidence interval [0.968, 1.847] included 1. Therefore, although the estimated relationship was in the positive direction proposed by the hypothesis, there was insufficient statistical evidence to conclude that medium firms had significantly greater access to formal credit than small firms. Therefore, Hypothesis-2 is not supported at the 5% significance level.
Control Variables
Firm Age had a small negative coefficient (B = −0.012, Exp(B) = 0.988) and narrowly failed to reach the 5% significance threshold (p = .051). Firm Age was therefore not considered statistically significant.
In contrast, Bank Account Ownership was a strong and statistically significant positive predictor of formal credit access (B = 1.136, p < .001, Exp(B) = 3.113, 95% CI [1.756, 5.519]). Holding the other variables constant, firms with a bank account had approximately 3.11 times the odds of accessing formal credit compared with firms without a bank account.

4.2.2 Moderating Effect of Firm Size (H3)
To test Hypothesis 3, a second binary logistic regression model was estimated incorporating an interaction term between Digital Business Activity and Firm Size. Digital Business Activity was standardised before constructing the interaction term. Firm Size was represented by a dummy variable where Small = 0 and Medium = 1. The interaction term therefore tested whether the relationship between Digital Business Activity and Access to Formal Credit differed between small and medium firms.

Firm Age and Bank Account Ownership were retained as control variables.
The overall moderation model was statistically significant, χ²(5) = 28.202, p < .001. The model produced a Cox and Snell R² of .042 and a Nagelkerke R² of .057, indicating relatively modest explanatory power. The Hosmer–Lemeshow test was non-significant, χ²(8) = 5.267, p = .729, provides no evidence of poor model fit.


Table 4.6 Logistic Regression Results: Moderation Model
	Variable
	B
	Sig.
	Exp(B)
	95% CI for Exp(B)

	Digital Business Activity (standardised)
	−0.064
	.686
	0.938
	[0.690, 1.277]

	Firm Size: Medium vs Small
	0.293
	.076
	1.340
	[0.970, 1.851]

	Digital Business Activity × Firm Size
	0.059
	.761
	1.061
	[0.725, 1.552]

	Firm Age
	−0.012
	.051
	0.988
	[0.976, 1.000]

	Bank Account Ownership: Yes vs No
	1.137
	<.001
	3.116
	[1.758, 5.524]



Source: Author's calculations using SPSS.

The interaction between Digital Business Activity and Firm Size was not statistically significant (B = 0.059, p = .761, Exp(B) = 1.061). The 95% confidence interval for the odds ratio [0.725, 1.552] also included 1.

The results therefore provide no statistically significant evidence that the relationship between Digital Business Activity and Access to Formal Credit differs between small and medium firms. Hence, the effect of internet-generated sales on the likelihood of obtaining formal credit did not significantly change according to whether a firm was classified as small or medium. Therefore, Hypothesis 3 is not supported.

4.2.3 Classification Performance

Although the moderation model was statistically significant overall, its classification performance was limited. Using the default classification cut-off of .50, the model correctly classified 95.5% of firms without formal credit, but only 4.7% of firms with formal credit. Overall classification accuracy was 60.1%.

This indicates that the model was considerably better at identifying firms without formal credit than firms with formal credit. The relatively low Nagelkerke R² (.057) and weak classification of credit-access cases suggest that substantial variation in formal credit access remains unexplained by the variables included in the model.

4.3 Summary of Hypothesis Testing
Three hypotheses were tested using binary logistic regression. The findings did not provide statistical support for any of the three proposed hypotheses at the conventional 5% significance level.

Digital Business Activity was not significantly associated with formal credit access. Medium firms showed higher odds of credit access than small firms, but the effect was insignificant. Firm Size also did not moderate the relationship. Among the controls, Firm Age was insignificant, while Bank Account Ownership was significantly positive.

Table 4.7 Summary of Hypothesis Testing
	Hypothesis
	Statement
	Outcome

	H1
	Digital Business Activity positively influences Access to Formal Credit.
	Not Supported

	H2
	Firm Size positively influences Access to Formal Credit.
	Not Supported

	H3
	Firm Size moderates the relationship between Digital Business Activity and Access to Formal Credit.
	Not Supported



The overall findings therefore suggest that neither internet-based sales activity nor the difference between small and medium firm size provides a statistically significant explanation of formal credit access in the analysed sample. Furthermore, there is no evidence that firm size significantly changes the relationship between Digital Business Activity and formal credit access. In contrast, Bank Account Ownership was strongly associated with formal credit access, suggesting that firms' existing connection with the formal banking system may be more closely associated with credit access than either internet-based sales activity or the distinction between small and medium firm size.

5. Discussion
5.1 Digital Business Activity and Access to Formal Credit
H1 proposed that firms with greater Digital Business Activity would be more likely to access formal credit. However, Digital Business Activity was not statistically significant, and H1 was therefore not supported.

This finding differs from the theoretical expectation developed from Information Asymmetry Theory. Previous literature argues that lenders face difficulties assessing SMEs because of limited financial information, weak documentation and informational opacity (Chowdhury et al., 2022; Kowsar, 2022). Digital transactions may potentially reduce this problem by generating observable information about business activities. ESCAP (2022), Wirdiyanti et al. (2023) and Ibrahim et al. (2026), for example, identify transaction, e-commerce and digital-footprint data as potentially useful information for credit assessment.

The result also contrasts with Akhundzada and Rzayeva (2023), who report a significant positive association between e-commerce transactions and credit allocated to MSMEs. However, the present study measures Digital Business Activity specifically as the percentage of sales generated through internet transactions. Therefore, internet sales should not automatically be treated as equivalent to digital financial records used by lenders in credit assessment.

This distinction may help explain the non-significant result. Also formal lenders may continue to rely primarily on traditional lending criteria. Previous studies show that collateral, formal documentation, credit history and business records remain central to lending decisions in Bangladesh (Akther, 2022; Ali et al., 2022; Jahan, 2026). Consequently, although SMEs may generate digital information, such information may not yet be incorporated systematically into credit assessment procedures. Furthermore, 81.4% of firms in the present sample reported no internet-generated sales. The findings therefore suggest that merely conducting sales online may not be sufficient to improve formal credit access, particularly where such digital activity is limited or is not incorporated into lenders' assessment processes.

5.2 Firm Size and Access to Formal Credit
The results show that medium-sized firms were more likely than small firms to obtain formal credit. However, the relationship was not statistically significant at the 5% level. Therefore, H2 was not supported.

The positive direction is consistent with the literature, although the absence of statistical significance contrasts with several previous studies. Sommer (2024) reports fewer financing constraints among larger firms, while Singh et al. (2024) find that larger firms have a greater probability of obtaining institutional credit. Owen et al. (2023) similarly report lower financing success and greater borrower discouragement among smaller SMEs. The difference is particularly notable in the Bangladesh context. Ali et al. (2022) report institutional credit access of 91.67% among medium enterprises compared with 56.42% among small enterprises. The literature attributes such differences to stronger documentation, more stable cash flows, greater assets and lower perceived lending risk among larger firms.


The absence of statistical significance in the present study may be explained by the composition of the sample. Unlike many previous studies that compare small firms with medium and large firms simultaneously, this study focuses only on small and medium enterprises. Exclusion of large firms may reduce variation in important characteristics such as collateral availability, financial reporting quality and lender perceptions of risk. Consequently, the differences between small and medium firms may not be sufficiently large to produce a statistically significant effect.

The findings therefore suggest that while firm size remains theoretically important, differences between small and medium enterprises may not be substantial enough to explain formal credit access independently.

5.3 Moderating Role of Firm Size
H3 proposed that Firm Size would moderate the relationship between Digital Business Activity and Access to Formal Credit. The interaction between Digital Business Activity and Firm Size was not statistically significant. H3 was therefore not supported.

This finding is particularly important because the literature provided considerably stronger evidence for the direct effect of firm size than for its proposed moderating role. The literature indicates that smaller firms tend to have weaker financial records, fewer tangible assets and greater informational opacity, while larger firms generally have stronger information and organisational resources. These differences provided an indirect theoretical reason to investigate whether firms of different sizes might benefit differently from digital activity.

However, the literature review also identified little direct empirical evidence that Firm Size changes the relationship between Digital Business Activity and formal credit access. The non-significant interaction therefore does not strongly contradict an established empirical relationship. Instead, the present study provides empirical evidence on an underexplored relationship and finds no significant moderation between small and medium firms in this sample. Firm Size may be associated with financing conditions without necessarily changing the effect of internet sales on credit access. The findings therefore suggest that the theoretical reasons for expecting size differences in credit access should not automatically be extended to a moderating relationship.

The literature suggests that digital transaction records and alternative data can reduce information asymmetry, whereas the present analysis shows that a firm's proportion of internet-generated sales was not significantly associated with formal credit access. Therefore, generating a digital footprint and having that information recognised and used by formal lenders may be different processes. This provides a possible explanation for the gap between the theoretical expectation and the empirical findings and identifies an area for further research.

6. Conclusion 
This study tried to examin the relationship between Digital Business Activity and Access to Formal Credit among small and medium firms in Bangladesh. It also investigated whether Firm Size directly influences formal credit access and whether it moderates the relationship between Digital Business Activity and credit access. Using secondary data from the World Bank Enterprise Survey Bangladesh 2022, the hypotheses were tested using binary logistic regression.

6.1 Summary of Findings
The results did not support any of the three hypotheses. Digital Business Activity was not significantly associated with Access to Formal Credit. Although medium firms had higher estimated odds of accessing formal credit than small firms, the difference was not statistically significant. Firm Size also did not significantly moderate the relationship between Digital Business Activity and formal credit access. Among the control variables, Firm Age was not statistically significant, while Bank Account Ownership was a significant positive predictor of formal credit access. Overall, the findings indicate that internet-sales activity and the distinction between small and medium firm size did not significantly explain formal credit access in the analysed sample.

6.2 Contributions
The study contributes to the literature through its examination of Digital Business Activity, Firm Size and formal credit access together within the context of small and medium firms in Bangladesh. It empirically tests the relatively underexplored proposition that Firm Size moderates the relationship between digital activity and formal credit access. Although the findings are non-significant, but it demonstrates that theoretically expected relationships between digital business activity, firm size and credit access are not necessarily observed empirically. The study therefore highlights the need to distinguish between firms generating digital information and lenders using such information in credit decisions.

6.3 Limitations
The study acknowledges several limitations. First, Digital Business Activity was measured through the percentage of sales generated through internet transactions. This captures only one aspect of firms' digital activity and does not directly measure digital transaction histories, financial records or other digital footprints potentially available to lenders.

Second, Information Asymmetry was used as a theoretical mechanism but was not directly measured. The study therefore cannot determine whether firms' digital activities reduced lenders' information gaps. Third, the analysis was limited to small and medium firms, meaning the findings cannot be generalised to micro or large firms. The cross-sectional nature of the secondary data also limits causal interpretation. Furthermore, 81.4% of firms reported no internet-generated sales, indicating limited variation in the main independent variable.

Future research could directly measure digital transaction records, lenders' use of alternative data and changes in information asymmetry. Longitudinal studies and comparisons across different firm-size categories could also provide further insight into how digitalisation influences SME financing.

6.4 Theoretical Implications:
The findings offer a nuanced view of Information Asymmetry Theory. While the theory suggests that additional borrower information can improve credit access, the non-significant relationship between Digital Business Activity and formal credit access indicates that generating digital information alone may not affect lending decisions. Rather than challenging the theory, the results highlight the gap between the creation of digital information and its use by lenders. The lack of a significant moderation effect also suggests that firm size does not alter the relationship between internet-sales activity and formal credit access.


6.5 Practical Implications:

The findings suggest that increasing internet-based sales alone may not necessarily improve formal credit access for small and medium firms. For digital activity to contribute to lending decisions, relevant information may need to be accessible to lenders and incorporated effectively into credit-assessment processes.

Bank Account Ownership emerged as the strongest significant predictor in the model, with firms holding a bank account having substantially higher odds of formal credit access. This finding indicates the potential importance of firms' connections with the formal banking system. However, because Bank Account Ownership was included as a control variable and the study is cross-sectional, this relationship should not be interpreted as causal.

Overall, the findings suggest that efforts to improve SME financing should consider not only firms' digital activity but also how digital information connects with formal financial institutions and lending assessment processes.
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Appendix:
SPSS output:
Table 4.2 Sample Used in Logistic Regression
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Table 4.3 Access to Formal Credit

FREQUENCIES VARIABLES=credit_access
/ORDER=ANALYSIS.
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Table 4.4 Descriptive Statistics
DESCRIPTIVES VARIABLES=firm_age_clean d20_new
/STATISTICS=MEAN STDDEV MIN MAX.
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Table 4.5 Logistic Regression Results: Main-Effects Model
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Table 4.6 Logistic Regression Results: Moderation Model
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