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Abstract
Research purpose:

This study examines how innovation influences borrowing behavior among small and medium-sized enterprises
(SMEs) in 19 Asian countries, focusing on discouraged borrowing - when firms avoid applying for credit due to fear
of rejection.

Research motivation:

Discouraged borrowing is a hidden form of financial exclusion that constrains SME growth. While widely studied in
Europe and advanced economies, evidence for Asia remains limited despite distinct financial infrastructures and
institutions. This study tests whether innovation reduces discouragement and whether firm size moderates this
relationship

Research design, approach, and method:

Using pooled cross-sectional World Bank Enterprise Surveys (2013 - 2024) covering 12,000+ SMEs across 19 Asian
economies, we estimate logistic regressions with extensive controls and country - industry - year fixed effects, include
interaction terms for firm-size heterogeneity, and run robustness checks by income group and separately for product
and process innovation.

Main findings:

Innovation intensity significantly reduces discouraged borrowing, supporting its role as a positive signal of
competitiveness and growth potential. The effect varies across firm sizes - strongest for large firms - yet benefits are
evident for SMEs overall. Robustness checks confirm consistency across upper- and lower-middle-income economies
and show that both product and process innovation independently lower discouragement.

Practical implications:

Policies should strengthen innovation as a credible financing signal. Governments can expand innovation funds and
credit guarantees to support smaller firms, while lenders tailor products for innovative SMEs. Because both product
and process innovation reduce discouragement, support should span a broad range of innovation activities, alongside
stronger credit information systems - especially in lower-middle-income countries - to promote financial inclusion.
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1. INTRODUCTION

Access to bank credit remains a persistent challenge for SMEs, particularly in emerging economies (Romero Alvarez
et al., 2025). Although bank loans are the most widely studied source of external finance, SMEs often face limited
access due to structural barriers and inefficiencies in financial systems (Lee et al., 2015). These constraints are
especially problematic for innovative firms, which are more likely to encounter absolute credit rationing (Lee et al.,
2015) or discouraged borrowing, where firms refrain from applying for loans due to anticipated rejection, high
perceived risks, or negative experiences with the funding process (Brown et al., 2022; Kon & Storey, 2003).

Innovation is widely recognized as a driver of competitiveness and resilience in SMEs (Garrido-Moreno et al., 2024).
Among different types, process innovation is often prioritized over product innovation in resource-constrained settings
(Chang-Mufioz et al., 2022). Yet, in many developing economies, underdeveloped financial markets, high collateral
requirements, and weak institutional support restrict SMEs’ ability to finance innovative activities (Aliano et al., 2024;



Fu & Jian, 2021). Consequently, SMEs in such contexts frequently rely on internal funds, leading to fewer innovations
and limited growth potential (Machokoto & Omotilewa, 2024).

The relationship between innovation and finance is inherently complex. On the one hand, investment in research and
development (R&D) and innovation can signal growth potential, enhance transparency, and improve creditworthiness
in the eyes of lenders (Mol-Gomez-Vazquez et al., 2018; Gama et al., 2017; Brown et al., 2022; Cheng & Yang, 2022).
On the other hand, the uncertain and risky nature of innovation may intensify financing constraints and borrower
discouragement (de Moraes Silva et al., 2022). Mina et al. (2013) further highlight that while lenders respond
positively to tangible innovation outputs such as product and process innovations, they remain cautious toward high-
risk, opaque activities with long pay-off periods. This underscores that innovation does not uniformly enhance
financing prospects; rather, its signaling value depends on the type of innovation and the degree of informational
transparency it provides to financial institutions. Prior studies suggest that well-designed financial policies and
stronger banking systems can mitigate such discouragement by reducing information asymmetries and strengthening
SMESs’ access to credit (Lorenz & Pommet, 2017; Gama et al., 2017).

Despite these insights, limited empirical attention has been devoted to the link between innovation and borrower
discouragement in Asian economies, where SMEs dominate the business landscape and institutional settings differ
substantially from those in Europe or advanced economies. Addressing this gap, this study aims to investigate the role
of innovation in shaping borrowing behavior among SMEs in Asian countries, with a particular focus on discouraged
borrowing. Specifically, the paper examines (i) whether innovation reduces borrower discouragement, and (ii) how
firm size moderates the effect of innovation on borrower discouragement.

The remainder of the paper is structured as follows. Section 2 reviews the relevant literature and develops the
hypotheses. Section 3 describes the methodology and data. Section 4 presents the empirical results and discussion.
Section 5 concludes with implications for research and policy.

2. LITERATURE REVIEW AND HYPOTHESIS DEVELOPMENT
2.1. Innovation and SMEs

Innovation is widely recognized as a key driver of competitiveness and resilience for SMEs, particularly in emerging
economies where financial and institutional constraints are more pronounced. Product innovation refers to the
introduction of new or significantly improved goods or services, while process innovation involves upgrading
production methods and delivery mechanisms (Wellalage et al., 2019; Sabando-Vera et al., 2025). In developing
countries, such innovations tend to be incremental or adaptive rather than radical, reflecting firms’ limited access to
formal R&D infrastructures and resources (Wellalage et al., 2019). Despite these constraints, innovation remains a
crucial pathway for SMEs to improve productivity, expand market reach, and enhance environmental performance.

Empirical research further emphasizes that while innovation is generally beneficial for SMEs, its outcomes are shaped
by contextual conditions. Rosenbusch et al. (2011) argue that the success of innovation in SMEs depends on factors
such as firm age, the type of innovation activities pursued, and the broader cultural environment. Similarly, Bayargelik
et al. (2014) highlight that management skills, technological capability, financial strength, and firm size are among
the most critical determinants of innovation success. These findings suggest that SMEs’ ability to benefit from
innovation is not uniform but contingent on their internal resources and external environment.

However, innovation activities are resource-intensive and risky, requiring upfront investment and long-term funding.
Access to finance is therefore a decisive factor shaping SMEs’ ability to innovate. Firms with stronger financial
foundations are better positioned to invest in technological upgrades, staff training, and cleaner production processes,
while financially constrained SMEs tend to underinvest in innovation (Klewitz & Hansen, 2014). This financing -
innovation nexus highlights the need to explore not only how access to credit fosters innovation but also whether
innovation itself influences SMEs’ financing behavior.

2.2. Discouraged borrowers in the SME sector

SME:s often face financial barriers arising from both the supply and demand side of credit markets. From the supply
side, credit rationing theory (Stiglitz & Weiss, 1981) stresses the role of asymmetric information, while from the
demand side, discouraged borrower theory (Kon & Storey, 2003) explains why firms with financing needs refrain
from applying for loans due to fear of rejection. Empirical evidence underscores the severity of this demand-side
failure (Freel et al., 2012; Gama et al., 2017; Levenson & Willard, 2000). Their findings indicate that discouraged
borrowers outnumber rejected applicants by a factor of two to three. Such discouragement undermines SMEs’ growth
and restricts their economic contributions.

Empirical studies confirm that borrower discouragement is shaped by a combination of entrepreneur characteristics,
firm attributes, and institutional environments. For instance, female-led businesses face higher discouragement due to
biases and limited financial access (Bertrand & Perrin, 2022; Ghosh, 2023), while inexperienced managers are more
likely to self-exclude due to weak banking relationships (Freel et al., 2012). Firm size is another determinant: micro
and younger firms are significantly more discouraged than larger and established ones (Chakravarty & Xiang, 2013;



Owen et al., 2023). Contextual conditions also matter - corruption and weak institutions exacerbate discouragement
in developing countries (Mac an Bhaird et al., 2016; Statnik et al., 2023). These patterns suggest that discouraged
borrowing is multidimensional and may interact with firms’ innovation activities in important ways.

2.3. The relationship between innovation and discouraged borrowing in SMEs

The literature presents mixed evidence on how innovation shapes discouraged borrowing. A number of studies suggest
that innovation reduces discouragement by signaling growth potential and managerial capability. Mol-Gémez-
Vézquez et al. (2018) find that product and process innovation enhance managerial attitudes, strengthen firms’ ability
to handle loan application procedures, and improve performance, thereby lowering discouragement. Similarly, Gama
et al. (2017) provide robust evidence that innovative SMEs are significantly less likely to self-exclude from credit
markets, while descriptive statistics indicate that discouraged borrowers are systematically less innovative than loan
applicants. Empirical studies also suggest that innovative SMEs are more likely to be perceived as creditworthy and
proactive in seeking finance. However, smaller and younger companies, often including innovative SMEs, face
significant challenges in securing external finance (Czarnitzki & Hottenrott, 2011; Lee et al., 2015).

By contrast, Brown et al. (2022) show that innovative SMEs, especially product innovators, may be more prone to
discouragement. Their study indicates that product innovation is positively associated with discouragement, with a
stronger effect than process innovation. This challenges the conventional view of innovation as a financing facilitator
and suggests that innovation may exacerbate informational opacity, risk perceptions, and uncertainty, thereby deterring
SMEs from seeking credit.

These contrasting perspectives indicate that the innovation - discouragement relationship is context-dependent, shaped
by the type of innovation, institutional settings, and firm-specific characteristics. Yet, most existing evidence comes
from Spain, Eastern Europe and Central Asia, or the United Kingdom (Mol-Gémez-Vazquez et al., 2018; Gama et al.,
2017; Brown et al., 2022). Little is known about how this relationship plays out in Asian countries, where SMEs
dominate the economy but face weaker financial infrastructures, higher information asymmetries, and less effective
legal systems. This gap calls for deeper investigation into how innovation influences discouraged borrowing in the
Asian SME context.

2.4. Hypotheses development

Prior evidence shows that innovative SMEs are more proactive in seeking credit to finance growth opportunities (Lee
et al., 2015). Innovation not only signals competitiveness and growth potential but also enhances transparency in the
eyes of lenders. Accordingly, it is expected to lower the probability of discouraged borrowing among SMEs.

Hypothesis 1. Innovation intensity reduces the likelihood of becoming a discouraged borrower among SMEs in Asian
countries.

Firm size also plays a critical moderating role in SMEs’ financing behavior. Larger firms typically encounter fewer
financing obstacles than small and medium-sized firms because they benefit from lower transaction costs, reduced
risk premiums, and greater collateral availability, which make them less opaque to lenders (Beck & Demirgiig-Kunt,
2006). These advantages can strengthen the credibility of their innovative activities and reduce the likelihood of
borrower discouragement. In contrast, smaller firms often face limited collateral, weaker financial transparency, and
underdeveloped credit histories, which restrict their ability to leverage innovation as a positive signal in credit markets
(Berger & Udell, 1998; Freel, 2007).

Hypothesis 2. The effect of innovation intensity on borrower discouragement varies across firm sizes.
3. METHODOLOGY
3.1. Data

This study employs firm-level data from the World Bank Enterprise Surveys (WBES) conducted between 2013 and
2024 to investigate the relationship between innovation activities and discouraged borrowing among SMEs in Asia.
The WBES dataset is well-suited for this research as it provides standardized, cross-country data on firms' innovation
behavior (e.g., product and process innovation), access to finance, and borrowing intentions, alongside key firm
characteristics.

The initial dataset covers 20 Asian countries, with firm-level information available from two to three survey waves of
the WBES conducted between 2013 and 2024. Following the World Bank income classification, the sample includes
both upper-middle-income economies - Armenia, Azerbaijan, Indonesia, Kazakhstan, Malaysia, and Mongolia - and
lower-middle-income economies - Bangladesh, Bhutan, Cambodia, India, Kyrgyz Republic, Lao PDR, Myanmar,
Nepal, Philippines, Tajikistan, Timor-Leste, Uzbekistan, Vietnam, and West Bank and Gaza. Although the WBES
surveys were conducted in two to three waves for each country between 2013 and 2024, the firms are not tracked
longitudinally. Therefore, the dataset represents a pooled cross-sectional structure rather than a panel.



However, Cambodia was excluded from the final analytical sample due to severe data limitations that compromise
statistical reliability. In the 2023 WBES survey, out of 88 firms, only two were recorded as non-discouraged borrowers,
while 86 were identified as discouraged borrowers, resulting in an extremely imbalanced distribution that prevents
meaningful estimation. Moreover, the 2013 wave lacks several key control variables, including the gender of the top
manager and years of managerial experience. These shortcomings make Cambodia unsuitable for inclusion in the
pooled regressions or longitudinal comparisons.

As a result, the final dataset includes 19 countries, ensuring greater comparability across years and consistency in
variable measurement. These selected economies present a diverse but relevant sample of Asian SMEs operating under
varying levels of economic development and financial system maturity. The use of multiple WBES waves enhances
the robustness of the findings and allows for a broader understanding of how innovation influences discouraged
borrowing behavior across different institutional and market contexts.

3.2. Empirical strategy and variable define

The dataset is structured as pooled cross-sectional observations rather than a balanced panel, as firms are not tracked
across survey waves.

To test Hypothesis 1, the study estimates the impact of green economy practices on discouraged borrowing using the
following baseline model:

Discouraged; = o. + fiInnovationlndex + p:Entrepreneur _Charact.;; + p3SME _Firm_Charact.;; + p4Perception; +
FE (country, industry, year) + & (1)

In the above model, borrower discouragement (Discouraged; ) is identified based on firms’ responses to the question:
“What was the main reason why this establishment did not apply for a loan?”” Firms reporting “no need for a loan” are
not classified as discouraged, while those citing complex procedures, high interest rates, high collateral requirements,
or expected rejection are categorized as discouraged borrowers (Discouraged; =1). This variable takes a value of zero
if a firm applies for credit. This measure has been widely applied in prior studies (Bertrand et al., 2022; Chakravarty
& Xiang, 2013).

The main independent variable, InnovationIndex, captures the overall innovation capacity of SMEs. This index is
constructed using principal component analysis from two key binary variables provided by the WBES:

NewProduct: A binary variable equal to 1 if the establishment introduced new or significantly improved products or
services during the survey period, and 0 otherwise.

NewProcess: A binary variable equal to 1 if the establishment implemented new or significantly improved processes
in production or service delivery, and 0 otherwise.

Both variables reflect core aspects of product and process innovation, respectively. The InnovationIndex takes into
account the correlation between these two dimensions to create a composite indicator that better represents a firm's
overall innovation activity. Higher values of the index indicate a greater intensity of innovation engagement, while
lower values reflect minimal or no innovation efforts.

This approach enables a more nuanced and continuous measurement of innovation behavior compared to treating
product and process innovation separately or using binary indicators alone.

Control variables are classified into three categories: entrepreneur characteristics, firm characteristics, and firm
perceptions.

Entrepreneur characteristics: Gender is a dummy equal to 1 when the top manager is female and 0 otherwise.
Experience measures the number of years of professional experience of the top manager.

Firm characteristics: SmeSize is defined by employment level, with small firms (5 - 19 employees) and medium firms
(20 - 99 employees). Overdraft equals 1 if the firm has access to an overdraft facility, while CreditLine equals 1 if the
firm holds a line of credit or loan from a financial institution. ExterAudit indicates whether annual financial statements
are checked and certified by an external auditor. Certificate takes the value of 1 if the firm possesses an internationally
recognized quality certification. DiExport measures the share of sales derived from direct exports, and FFirm equals
1 when foreign ownership exceeds 10%.

Firm’s perception of its operating environment: Access is a dummy variable coded 1 if access to finance is reported
as a major or severe obstacle. Corrupt equals 1 if corruption is regarded as a major or severe obstacle.

To test Hypothesis 2, the model is extended by interacting InnovationIndex with FirmSize (small, medium, large):

Discouraged;x = a + filnnovationlndex + p:FirmSize + B3 Innovationlndex x FirmSize + f4Entrepreneur Charact.
+ BsFirm_Charact.; + fsPerception;r + FE (country, industry, year) + & (2)



This specification examines whether the relationship between innovation and discouraged borrowing varies by firm
size while accounting for key firm-level attributes and country, industry, and year fixed effects.

4. RESULTS AND DISCUSSION
4.1. Descriptive statistics

Table 1 presents the descriptive statistics for the variables used in the analysis. Approximately 66% of SMEs are
classified as discouraged borrowers, indicating a widespread hesitation to seek formal financing, possibly due to fear
of rejection or perceived unfavorable loan conditions.

The average InnovationIndex is relatively low at 0.07, with a wide range from -0.73 to 2.73, suggesting that most
SMEs engage minimally in product or process innovation. This highlights a potential innovation gap in the region,
which may be tied to resource constraints or limited institutional support.

In terms of firm characteristics, only 15.2% of businesses are women-led, and the average managerial experience is
15.6 years, indicating moderately experienced firm leadership. The average SmeSize score of 1.45 suggests most firms
fall within the small to medium enterprise categories.

Access to finance remains limited. Only 33.1% of firms have an overdraft facility, and 38.5% hold a credit line or
loan. Nearly 50% undergo external audits, while just 17.3% possess an international quality certification, underlining
gaps in financial accountability and operational standards.

Firms report low international engagement, with direct exports accounting for only 4.5% of sales on average.
Moreover, foreign ownership is rare, with only 2.8% of firms having any foreign capital participation.

Institutional challenges are evident: 23.9% of SMEs cite limited access to finance as a major constraint, and 25.8%
report corruption as a significant obstacle to business operations. These contextual factors are important in interpreting
SMEs' borrowing behavior and innovation decisions.

Overall, the descriptive statistics suggest that SMEs in these Asian economies face substantial barriers in both
innovation adoption and access to finance, setting a strong foundation for examining how innovation influences
discouraged borrowing.

Table 1. Descriptive statistics

Variable Obs Mean Std. Dev. Min Max
Discouraged 12851 .66 474 0 1
InnovationIndex 12851 .07 1.259 -.734 2.729
Gender 12851 152 359 0 1
Experience 12851 15.567 9.848 1 72
SmeSize 12851 1.446 497 1 2
Overdraft 12851 331 471 0 1
CreditLine 12851 385 487 0 1
ExterAudit 12851 499 .5 0 1
Certificate 12851 173 378 0 1
DiExport 12851 4.453 17.586 0 100
FFirm 12851 .028 .166 0 1
Access 12851 239 426 0 1
Corrupt 12851 258 438 0 1




4.2. Logistic regression analysis

Table 2 presents the logistic regression results examining how innovation intensity and firm characteristics influence
borrower discouragement among SMEs in Asian countries. Model (1), which incorporates country, industry, and year
fixed effects, is statistically significant and exhibits a good model fit (Pseudo R? = 0.225).

The results strongly support Hypothesis 1, showing that innovation intensity significantly reduces the likelihood of
being a discouraged borrower. The coefficient on the InnovationIndex is negative and highly significant (3 = -0.086,
p <0.01), indicating that more innovative SMEs are less prone to self-exclude from credit markets. This finding aligns
with signaling theory, suggesting that innovation conveys firms’ competitiveness, adaptability, and growth potential
to external stakeholders, thereby lowering the perceived risks of applying for credit.

Beyond innovation, several firm- and entrepreneur-level characteristics significantly shape borrowing behavior.
Managerial experience reduces discouragement (f =-0.014, p <0.01), implying that experienced managers are better
positioned to navigate financial systems and overcome perceived credit barriers. Larger firms are also less discouraged
(B=-0.181, p <0.01), consistent with the view that scale, reputation, and transparency enhance firms’ credit access.

Financial factors exert strong influences on discouraged borrowing. SMEs with access to overdraft facilities (f = -
0.273, p <0.01) or credit lines (fp =-1.913, p < 0.01) are substantially less likely to be discouraged, underscoring the
importance of established financial relationships in mitigating perceived risks. This result is in line with Osei-Tutu
and Weill (2023) and Statnik et al. (2023), who also show that prior access to overdrafts and credit lines significantly
lowers the likelihood of discouraged borrowing among SMEs. Similarly, firms with an external audit (f =-0.277, p <
0.01) or holding a quality certification (§ = -0.185, p < 0.01) face lower discouragement, reflecting how credibility
signals can improve confidence in the loan application process. Alduraywish (2023) and Statnik et al. (2023) provides
evidence that SMEs with audited statements tend to have greater formal credit access, supporting our result. Export
activity also contributes to reducing discouragement (f =-0.005, p <0.01), as more internationally engaged firms may
be perceived as more competitive and creditworthy. This aligns with Pietrovito and Pozzolo (2021), who show that
exporting SMEs face fewer credit constraints, and with Statnik et al. (2023), who find that firms engaged in direct
export activities are systematically less likely to be discouraged from applying for credit. Together, this evidence
suggests that export participation strengthens firms’ external credibility and reduces their likelihood of self-exclusion
from credit markets.

By contrast, some contextual and institutional factors increase discouragement. Firms that perceive access to finance
as a major obstacle are more likely to self-exclude (B = 0.147, p <0.01), highlighting how subjective barriers translate
into discouraged borrowing. Corruption presents a more complex picture. While the regression results indicate that
firms operating in environments where corruption is a severe obstacle report lower discouragement (ff =-0.134, p <
0.05), this contrasts with prior evidence showing its detrimental effects. Amin and Motta (2021) find that higher levels
of corruption significantly increase the likelihood of SMEs being financially constrained, while Statnik et al. (2023)
show that corruption particularly discourages female entrepreneurs from seeking credit. The divergence may reflect
context-specific adaptation strategies, where some firms rely on informal networks or alternative financing
mechanisms to bypass corrupt practices, thereby appearing less discouraged in the data.

Taken together, the results confirm the central role of innovation in reducing discouraged borrowing (Hypothesis 1)
and highlight the importance of managerial capacity, firm size, financial relationships, and credibility signals in
shaping SMEs’ credit market participation. The moderating effect of firm size on the innovation - discouragement
nexus will be further examined in extended models to test Hypothesis 2.

Table 2. Logistic regression model of Discouragement: the role of Innovation

Model (1) Model (2)
Discouraged Discouraged
InnovationIndex -0.086™" -0.059™
(0.020) (0.026)
SmeSize -0.181™"
(0.047)
FirmSize = 2 (medium) -0.166™*
(0.047)
FirmSize = 3 (large) -0.142™
(0.058)
FirmSize = 2 x InnovationIndex -0.030
(0.035)
FirmSize = 3 x InnovationIndex -0.145™
(0.039)




Model (1) Model (2)
Discouraged Discouraged
Gender 0.070 0.070
(0.061) (0.055)
Experience -0.014™ -0.015™
(0.002) (0.002)
Overdraft -0.273™* -0.267""
(0.058) (0.051)
CreditLine -1.913™ -1.896™"
(0.047) (0.041)
ExterAudit -0.277* -0.368™"
(0.055) (0.048)
Certificate -0.185™ -0.222™*
(0.064) (0.051)
DiExport -0.005™" -0.004™*
(0.001) (0.001)
FFirm -0.129 0.010
(0.124) (0.094)
Access 0.147"" 0.190""
(0.054) (0.049)
Corrupt -0.134™ -0.157*
(0.056) (0.048)
_cons 1.818"™ 1.525™
(0.368) (0.349)
Observations 12847 16645
Pseudo R? 0.225 0.243

Standard errors in parentheses; * p < 0.10, ** p < 0.05, ™ p <0.01. FirmSize = 1 (small firms) is the reference
category. Interaction terms are relative to this baseline.

To assess whether the effect of innovation intensity on borrower discouragement varies across firm sizes, Model (2)
introduces interaction terms between InnovationIndex and FirmSize (classified into small, medium, and large firms,
with small firms as the reference group). The model is statistically significant (Pseudo R? =0.243) and includes SMEs
across all size categories.

The results provide support for Hypothesis 2. The interaction term for large firms is negative and significant (f = -
0.145, p < 0.01), indicating that innovation reduces discouraged borrowing more strongly in large firms compared to
small ones. By contrast, the interaction for medium-sized firms is not significant, suggesting that the discouragement-
reducing effect of innovation for medium firms does not differ substantially from that of small firms. These findings
imply that firm size moderates the magnitude but not the direction of the innovation—discouragement relationship.
Innovation consistently reduces discouraged borrowing across all size groups, reaffirming its central role in shaping
SMESs’ borrowing behavior.

Examining firm size independently, both medium-sized (B = -0.166, p < 0.01) and large firms (p = -0.142, p < 0.05)
are less likely to be discouraged borrowers relative to small firms. This reinforces the notion that financial stability,
accumulated reputation, and established relationships with lenders allow larger firms to face fewer barriers when
considering credit applications.

The average marginal effects (Figure 1) confirm that innovation lowers the predicted probability of discouraged
borrowing for small, medium, and large firms; the reduction is largest for large firms, whereas small and medium
firms also experience statistically meaningful declines (with overlapping confidence intervals between the latter two).
Overall, innovation consistently reduces discouraged borrowing across firm-size categories; firm size amplifies the
effect - largest for large firms - while the benefits for small and medium enterprises remain evident and policy-relevant.
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Figure 1. Average marginal effects of innovation on discouraged borrowing by firm size
4.3. Robustness check

To verify the robustness of the baseline findings, the analysis further disaggregates the role of innovation across
different contexts. First, separate estimations were conducted for upper-middle- and lower-middle-income countries.
The results confirm that the negative effect of innovation intensity on borrower discouragement is consistent across
both groups. The effect is highly significant in upper-middle-income countries, indicating that innovation plays a
particularly strong role in reducing discouragement where financial and institutional systems are more developed. In
lower-middle-income countries, the association also holds but is statistically weaker, reflecting the persistent barriers
that limit the ability of SMEs to translate innovation into financing advantages.

Second, the robustness check distinguishes between product and process innovation to assess whether the results are
driven by a specific type of innovation. The estimations show that both innovation forms significantly reduce
discouraged borrowing. Firms that introduce new products as well as those that adopt new production processes are
less likely to self-exclude from credit markets, underscoring the broad importance of innovation in shaping borrowing
behavior.

Taken together, the robustness analyses provide strong evidence that the discouragement-reducing role of innovation
is consistent across income groups as well as across different innovation types. This consistency enhances the validity
of the empirical results and highlights the wider relevance of innovation as a mechanism that helps SMEs overcome
financing constraints in diverse institutional settings.

Table 3. Robustness check

(1 2 A3) “4)
Discouraged Discouraged Discouraged Discouraged
. (Upper middlle . (Lower midd.l © (Al 19 countries)
income countries)  income countries)
InnovationIndex -0.186™ -0.042"
(0.041) (0.023)
NewProduct -0.225™
(0.054)
NewProcess -0.189™"
(0.059)
Control vars YES YES YES YES
Country, industry, year FE YES YES YES YES
Observations 3696 9151 12871 12855
Pseudo R? 0.248 0.223 0.224 0.224




5. CONCLUSION

This study investigates the role of innovation in shaping borrowing behavior among SMEs in 19 Asian countries, with
a particular focus on discouraged borrowing. Using pooled cross-sectional data from multiple waves of the WBES
(2013 - 2024) and logistic regression models with extensive controls and fixed effects, the findings provide consistent
evidence that innovation intensity significantly reduces the likelihood of being a discouraged borrower. This supports
the view that innovation serves as a positive signal of competitiveness and growth potential, encouraging SMEs to
engage with formal credit markets.

The analysis also highlights the moderating role of firm size. While innovation benefits all SMEs, the discouragement-
reducing effect is most pronounced among large firms, reflecting their stronger reputational capital, collateral
availability, and established financial relationships. Small and medium firms also gain from innovation, but structural
barriers such as limited transparency and weaker credit histories restrict their ability to fully leverage innovation in
financing decisions. Robustness checks across income groups further confirm the validity of these findings, showing
that the innovation - discouragement relationship holds in both upper- and lower-middle-income economies, though
with varying magnitudes. In addition, separate estimations for product and process innovation reveal that both forms
independently and significantly reduce discouraged borrowing, reinforcing the general importance of innovation
activities regardless of their specific type.

The paper makes four key contributions. First, it extends the discouraged borrower literature by incorporating
innovation as a determinant of borrowing behavior, an area previously underexplored in the Asian context. Second, it
demonstrates the heterogeneous effect of innovation across firm sizes, providing new insights into how structural
characteristics interact with signaling mechanisms in SME finance. Third, it shows that both product and process
innovations play significant roles in mitigating borrower discouragement, highlighting that the results are not driven
by a single innovation dimension. Fourth, it offers comparative evidence across institutional contexts, highlighting
that financial infrastructure and country-specific conditions shape the extent to which innovation reduces
discouragement.

From a policy perspective, the results underscore the need for targeted measures that strengthen the role of innovation
as a credible signal in credit markets. Financial institutions could design lending products tailored to innovative SMEs,
while governments may expand innovation funds, credit guarantees, and capacity-building programs to help smaller
firms translate their innovation efforts into improved access to finance. Given that both product and process innovation
reduce discouraged borrowing, policymakers should support a broad spectrum of innovation activities rather than
focusing narrowly on technological breakthroughs. Strengthening credit information systems and reducing
informational opacity are particularly important in lower-middle-income economies to ensure that innovation benefits
are not restricted to larger or better-connected firms.

Despite these contributions, the study has some limitations. The WBES data for 2013 - 2024 are pooled cross-sections
rather than panel data, which constrains causal inference. In addition, the InnovationIndex is constructed only from
product and process innovation and does not capture other dimensions such as organizational change, digital adoption,
or R&D activities. Future research could address these limitations by employing longitudinal data to strengthen causal
claims, expanding the measurement of innovation to include broader dimensions, and conducting cross-regional or
country-specific analyses to better capture institutional differences in shaping discouraged borrowing.
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