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The integration of financial technology (FinTech) into small business ecosys-
tems has increasingly transformed access to credit and financial services. This study
examines the role of FinTech in enhancing financial accessibility for small textile
entrepreneurs, based on a multi-stage stratified sampling of 500 respondents across
four regions. Employing hierarchical linear modeling and structural equation mod-
eling techniques, the analysis revealed that FinTech users achieved a 78.5% loan
approval rate compared to 65.2% among non-users and experienced an average in-
terest rate reduction from 9.8% to 7.2%. Transaction speed improved by 41.1%, and
transaction fees decreased by 52% for FinTech adopters. Furthermore, revenue
growth among full FinTech users reached 15%, compared to 5% for non-users,
while operational cost reductions were recorded at 8.2% versus 3.4%. Mobile pay-
ment penetration among FinTech users exceeded 72%, and financial accessibility
indicators consistently favored technology adopters. Rural entrepreneurs, despite
lower baseline digital access, demonstrated a 33.3% relative increase in FinTech
adoption over the study period. Robustness tests confirmed the validity and reliability
of the findings. These results emphasize FinTech's role as a catalyst for improving
financial outcomes, operational efficiency, and business growth in the small-scale
textile sector. The findings also underscore the importance of strengthening digital
infrastructure, promoting financial literacy, and targeting rural outreach to en-
hance technology-driven financial inclusion.

Humecpayusa ghunancoevix mexnonozuil (punmex) 6 IKocucmemuvl Mano2o oOu3-
Heca 8cé Oonvute mpanchopmupyem 00CHyn K Kpeoumam u oUHAHCOBBIM YCIY2aM.
B oannom uccnedosanuu paccmampueaemcs poav puHmexa 6 nosvluleHUU Pu-
HAHCOBOI 00CHMYRHOCMU 01 MAIBIX MEKCMUIbHBIX RPEOnPUAMUIL HA OCHO68E AHA-
au3a 0anHwvlx, nojayuenuvix om 500 pecnonoenmoe 6 yemuipéx pecuonax. Ananus
nOKa3aj, Ymo noav3oeamenu puHmexa 00CMuUu ypoeHsa 0000peHUA KPeOumaos
78,5% no cpasnenuio c 65,2 % cpedu ne nonv3osameneil, a makice CHUICEHUS CPeo-
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Heil npoyenmuou cmagku ¢ 9,8% 0o 7,2%. Cxopocms mpan3akyuil yeeauduuiacs
Ha 41,1%, a Komuccuu 3a mpanzaKyuu cHU3UIUCL Ha 52% Ona nonv3oeameneil
¢unmexa. bonee mozo, pocm vlpyuKu cpeou nOJIHONPAGHBIX NOIb306amM el PUH-
mexa 0oocmuz 15% no cpasenenuio ¢ 5% y ne nonvzoeameneii, a CHud cCeHue onepa-
UUOHHBIX PACX0008 0110 3aduxcuposano na yposue 8,2% no cpasnenuiro c 3,4%.
Jona moounvhvix nnamesiceii cpeou noav3oeameneil punmexa npesvicuna 72%, a
nokaszamesnu QuUHaAHCO60I 0ocmynHocmu ovlnu 3nayumensvuo ayuue. Hecmomps
HA HU3KUIL UCXOOHBLIL YPO6EHb UUPPosUu3ayuu, celbcKue npeonpunumament npo-
odemoncmpupoganu pocm eneopenusn punmexa na 33,3 % 3a ucciedyemwiit nepuoo.
Tecmut ha ycmoituusocme noomeepouIu 000CHO8AHHOCHb U HAOEHCHOCHLb Pe3Ylb-
mamoe. Imu pe3ynvmamel NOOYEPKUGAIOM POIb (PUHMEXA KAK Kamaauzamopa
YAyuuienua UHAHCOBBIX Pe3ynbmanmos, OnepayuonHoil IPhpexkmusnocmu u po-
cma Ou3neca ¢ ceKmope MeaKk020 meKCmunbHo2o dusneca. Pesynomamol maxoice
HOOUEPKUBAIOM GAIHCHOCMb YKPENIeHUA YUPposoil ungppacmpykmypul, nogvluie-
HUA PUHAHCOBOIL ZPAMOMHOCIU U 0X8AMA CEIbCKO20 HACEIeHUA Ol NOGbIUICHUS
dunancoeoii docmynnocmu, 0CHO8AHHOI HA MEXHONO2UAX.

Keywords: FinTech (Financial Technology), financial accessibility, textile en-
trepreneurs, digital payments, mobile banking, peer-to-peer lending, financial in-
clusion, revenue growth, market competitiveness, capital reinvestment.

KarwueBsble cioBa: punTex (puHAHCOBBIE TEXHOJIOTMH), (PUHAHCOBAS JOCTYII-
HOCTB, IPEeANPUHAMATEJIN TEKCTHIbHOM 0TPac/IM, HM(PPOBBIE JIATEKH, MOOHIb-
HbIil 0aHKHUHT, KPeIUTOBAHME N0 CUCTEMe «PAaBHbI-PAaBHOMY», GUHAHCOBAS /10-
CTYNHOCTb, POCT BBIPYYKH, KOHKYPEHTOCNOCOOHOCTh PbIHKA, PEHHBECTHPOBA-

HHEC KanuTaJjaa.

Introduction

Small textile entrepreneurs represent a vital
segment of the global economy. These busi-
nesses, often family-run or community-based,
serve as key contributors to employment, re-
gional economic growth, and cultural preser-
vation. However, their ability to compete and
thrive is frequently hampered by restricted ac-
cess to financial services. Limited credit op-
tions, high-interest informal loans, and ineffi-
cient payment mechanisms hinder growth, in-
novation, and long-term sustainability. Tradi-
tional banks often see these small players as
high-risk, because their turnover is so low and
most of them have no formal financial docu-
mentation or regular income stream. In the
end, many textile entrepreneurs encounter a
funding void in which there is no affordable
credit and no efficient means of payment [1].

In this context, financial technology
(FinTech) has become a disruptive player in
financial inclusion. FinTech refers to a wide
variety of digital innovations that improve fi-
nancial transactions, credit arrangements, and

saving instruments. Using mobile platforms,
peer-to-peer lending networks and algorithms
for calculating credit risk, FinTech products
are beginning to reshape the financial market.
These technologies ease the possibility of ac-
cessing credit, reduce transaction costs and are
also friendly towards payment flexibility --
some important aspects for small scale textile
entrepreneurs. In addition, FinTech side-steps
a variety of conventional obstacles like geo-
graphic limitations and lengthy paperwork.
Digital solutions would make it possible for
the hitherto unbanked or underbanked apparel
businesses to be part of the formal financial
system and avail working capital, expand their
operations and become more or less resilient to
market volatility [2].

The era of FinTech is also paired with in-
creasing mobile phone penetration and internet
access in the regions where textile production
flourishes. With mobile money services and
digital wallets, of initiating transactions, pay-
ing suppliers and receiving customer pay-
ments. Moreover, online lending platforms use
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alternative data, like patterns of mobile use or
records of online sales to evaluate credit [7, 9].
This innovation enables textile entrepreneurs,
who do not have traditional collateral, to ac-
cess low-cost credit and scale their businesses
[8]. As a result, FintTech options has not only
enhanced financial inclusiveness, but also
stimulated innovation in the textile industry
[3].

While the relevance of FinTech to small
textile entrepreneurs is evident, the dimension
of its overall influence is open to debate. There
are, however, unanswered questions about the
scaling of these solutions, how widely they
have been adopted among entrepreneurs in dif-
ferent areas, and the sustainability of FinTech-
led financial inclusion over time. Further atten-
tion is also needed to digital literacy, data pri-
vacy, and the complexity of regulatory require-
ments, which could potentially have a bearing
on the role FinTech can play in narrowing the
gap in financial access. Without a holistic view
incorporating these factors, integrating
FinTech and the textile industry risk falling
short of delivering on the hype [4, 5].

In the textiles sector, SMEs face greatest
financial constraints and FinTech platforms
present the possibility of mitigation of conven-
tional barriers and better financial performance
[6].

Another important component of the
FinTech revolution is the proliferation of peer-
to-peer lending networks. These products put
individual or institutional investors in touch
with small scale textile entrepreneurs, cutting
out banks. Access to multiple sources of fi-
nance has enabled businesses to develop and
entrepreneurs to survive in a tough economic
climate. In the case of textile firms, the ease of
getting short-term, small loans with the help of
peer-to-peer networks have facilitated the
management of seasonal variations in demand
and have enabled textile businesses to operate
smoothly throughout the year [10].

In all types of industries, not just financial
services, FinTech is also leading to better fi-
nancial understanding and better commerce.
Many of these platforms also provide inte-
grated budgeting, expense monitoring, and
performance analysis tools that help business
owners make informed decisions. Not only do

these tools improve financial efficiency, but
they also provide business operators with tools
to plan strategically, maximize their re-
sources, and find new ways to market [11].

This article offers an analysis to understand
the evolution of financial technology
(FinTech) as developed in the form of enhanc-
ing financial inclusion for small textiles entre-
preneurs.

Methodology

The methodological design combined a
structured survey with latent variable model-
ing and robustness checks to enhance the em-
pirical validity and generalizability to entre-
preneur groups across contexts [2, 5, 8].

The sampling frame consisted of small and
medium-sized textile enterprises registered in
four administrative regions.

The sampling process involved two stages:
(2) identification of active entrepreneurs using
local registries, and (2) stratified random sam-
pling according to enterprise size and region
[1,6].

To determine the minimum sample size,
the following standard population proportion
formula was applied:

2 P
n = 22Xp-p) (1)

e2 !

where Z = 1.96 (95% confidence), p = 0.5
(maximum heterogeneity), and e = 0.05 (mar-
gin of error), yielding a minimum sample size
of approximately 384. To ensure greater ana-
Iytical power and accommodate subgroup
analyses, the sample size was expanded to 500
entrepreneurs [4, 6].

Primary data were collected via structured
questionnaires administered both electroni-
cally and in-person to account for varying lev-
els of digital access [5, 10]. The survey instru-
ment captured comprehensive information on
financial behaviors, FinTech adoption levels,
transactional practices, business financial per-
formance, and demographic characteristics.

The following key constructs were devel-
oped:

1. FinTech Adoption Intensity: quantified
as the number of distinct FinTech services
used (mobile payments, digital lending, online
invoicing, credit scoring platforms) [12, 13].
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2. Financial Literacy Score: derived from 3. Financial Accessibility Index (FAl):
a combination of self-reported knowledge and constructed as a latent composite index aggre-
objective financial capability testing [11]. gating normalized sub-indicators.
The construction of FAIl followed a
weighted aggregation approach:

FAIi _ 1 (LoanApprovalRatei n PaymentEf ficiency; __InterestRate; ErrorRate; ) ’ (2)
4 100 100 MaxInterestRare  MaxErrorRate
where all components were normalized be- penetration were incorporated to account for in-
tween 0 and 1 [14, 15]. frastructural factors influencing FinTech adop-
Additionally, technology readiness varia- tion dynamics. Variable Definitions and Meas-
bles such as smartphone ownership and internet urement Methods are presented in Table 1.
Table 1
Variable Definition Measurement Approach
FinTech Adoption Intensity Number of FinTech tools utilized Summed score (0—4 scale)
Financial Literacy Score Financial knowledge proficiency | Standardized test scoring (0100 scale)
Financial Accessibility Index (FAI) Composite access score Weighted index from key sub-metrics
Revenue Growth Rate Change in business revenue (%) over one year
Transaction Efficiency Index Average transaction speed, cost, Normalized performance composite
and error rates
Business Reinvestment Rate Proportion of profits reinvested (%) calculation based on reported data
A
Hierarchical Linear Model (HLM) frame- structure of entrepreneurs within regions, us-
work was applied to account for the nested ing the following specification:

Yij = Yoo + v1ioFinTechUse;; + yyoFinancialLiteracy;j + y3oDigigtalAccess;j + u;j + €;; (3)

where Y;; represents financial outcome indica- Additionally, Structural Equation Model-

tors, y coefficients capture fixed effects, u;; ing (SEM) was employed to assess the media-

accounts for random region-level effects, and tion effect of financial literacy between

€;; represents the individual residuals [16, 17] E_'Ir!;reCh usage and improved financial accessi-

ility:

FintechUse — FinancialLiteracy — FinancialAccessibility. 4)

Indirect effects were evaluated using the To capture the adoption dynamics across

product of coefficients method to establish the quarters, an adoption trajectory model was es-
significance of mediated pathways [9, 18]. timated:

AdoptionRate; = AdoptionRate;_, + AAdoption; , (5)

where AAdoption, represents quarterly incre- Transaction efficiency improvements were

ments in adoption rates. analyzed by comparing pre- and post-adoption

performance metrics, calculated as relative im-
provement percentages:

Performanceginrech —PerformanceyonrinTech

APerformance = x 100 . (6)

PerformancenonFrinTech
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To ensure robustness, several diagnostic
tests were conducted.

Variance Inflation Factor (VIF) was calcu-
lated for all independent variables to assess
multicollinearity, maintaining thresholds be-
low 5.0 [9, 19].

1. Breusch-Pagan test was applied to de-
tect heteroskedasticity in residuals.

2. Shapiro-Wilk normality test evaluated
the normality of regression residuals.

3. Ramsey RESET test verified the ab-
sence of omitted variable biases in model spec-
ification.

4. Hausman Specification Test was em-
ployed to confirm the appropriateness of fixed
effects models over random effects, ensuring
unbiased coefficient estimation [4, 16, 17].

5. The Breusch-Pagan and Shapiro-Wilk
tests confirmed homoscedasticity and approxi-
mate residual normality. Mean VIF values in-
dicated acceptable predictor independence,

Comparison of FinTech vs Non-FinTech Users Metrics
T

and the Ramsey RESET results suggested no
significant model misspecifications.

All statistical analyses were conducted us-
ing STATA v17 and AMOS v28 software
packages, ensuring consistency and replicabil-
ity across different analytical models.

Ethical approval for the study was obtained
from the Institutional Review Board (IRB) of
the university. Informed consent was secured
from all participants prior to survey admin-
istration, and data confidentiality was rigor-
ously maintained throughout the research pro-
cess.

Results

Financial accessibility was assessed by
comparing FinTech users and non-users across
a broader set of financial indicators. Metrics
such as loan approval rate, loan rejection rate,
average interest rate, loan processing time,
credit access, loan amount accessed, and
monthly cash flow management were evalu-
ated (Fig. 1).
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Asseenin Figure 1, FinTech consumers in-
deed experience a higher application approval
rate (+ 20.4%) and are less likely to experience
application rejection (- 46.7%). It averaged
less than half the time for the loan processing
time among FinTech-Borrowers, thereby ena-
bling themto acquire capital sooner. There are
also 31.7% larger average loans and 29.6%
more (power) for monthly cashflow among our
users — indicating to the ability of FinTech to
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increase funding and sustain small business
livelihoods.

Transaction  Efficiency Metrics for
FinTech and Non-FinTech Users are shown in
Figure 2. Considered operational transaction
metrics were digital payment error rate, trans-
action time, the average transaction cost, mo-
bile payment penetration, the rate online in-
voice processing, and supplier payment delay
time.
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FinTech vs Non-FinTech Metrics: Transaction and Payment Efficiency
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FinTech users demonstrated a 41.1% im-
provement in transaction speed and over a 50%
reduction in transaction costs. Mobile payment
penetration was 79.9% higher among users, in-
dicating strong integration of digital tools into
payment routines. Error rates in digital pay-
ments decreased by 40%, leading to greater re-
liability. Supplier payment delays were mini-
mized to less than one day for FinTech users,
compared to over two days for non-users, sig-
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nificantly improving supplier relationships and
supply chain stability.

Economic impacts (Fig. 3) were expanded
to include gross monthly revenue, operational
expenditure as a percentage of revenue, trans-
action fee savings, time saved per transaction,
and reinvestment rate into business activities.
These metrics more holistically capture the fi-
nancial advantages generated by the use of
FinTech platforms.
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Fig. 3
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Full FinTech users achieved the highest
monthly revenues ($14,200 gross) and the low-
est operational expenditure as a percentage of
revenue (28.7%). Transaction fee savings
reached nearly 64%, and full adopters saved an
average of 24 minutes per transaction. Nota-
bly, business reinvestment rates for full
adopters exceeded 24%, supporting the con-

110

Entrepreneurial Segment Metrics: Q1-Q4 Adoption, Ownership, Literacy
T T T T T

clusion that FinTech facilitates greater busi-
ness expansion and sustainability.

FinTech adoption trends were expanded to
examine device access, financial literacy rates,
and internet penetration levels alongside tradi-
tional demographic segmentations (Fig. 4).
This allowed for a more refined analysis of fac-
tors influencing adoption trajectories over the
study period.
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As shown in Figure 4, the statistics also
confirm that FinTech adoption is positively as-
sociated with both smartphone possession and
internet use. Younger entrepreneurs and urban
operators reported the highest baseline tech-
nology readiness, but rural entrepreneurs made
the largest relative gains. Financial literacy
was also a strong determinant of acceptance
rates and higher scores were associated with
faster FinTech adoption. These observations

(<35 yrs} (>35 yrs}

Fig. 4

imply a need for the infrastructural and educa-
tion intervention to encourage digital financial
inclusion.

Results of the robustness tests were further
supplemented by normality of residuals and
auxiliary regression model tests for specifica-
tion errors (Table 2). These tests provide sup-
port for the econometric integrity of the re-
sults and verify that there are no systemic bi-
ases in the model estimates.

Table 2
Diagnostic Test Result Interpretation
Mean Variance Inflation Factor (VIF) 2.1 No multicollinearity detected
Breusch-Pagan Test p-value 0.172 No heteroskedasticity
Hausman Test Statistic (¥?) 18.76 (p < 0.01) Fixed-effects model appropriate
Shapiro-Wilk Normality Test (p-value) 0.087 Residuals approximately normal
Ramsey RESET Test (p-value) 0.241 No omitted variable bias

All diagnostic indicators confirm that the
statistical models used are appropriate, with no
significant multicollinearity, heteroskedastic-
ity, endogeneity, specification error, or severe
deviation from normality. The results thus pro-
vide a reliable and consistent basis for inter-
preting the observed relationships between

FinTech adoption and financial outcomes
among textile entrepreneurs.

Discussion

The results from the study tell a powerful
story: small-scale textile entrepreneurs’ adop-
tion of financial technology (FinTech) results
in significant gains in financial access, busi-
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ness efficiency, and economic well-being. Uti-
lizing digital payments, mobile banking, and
alternative credit scoring, these entrepreneurs
have little reliance on traditional banks — of-
ten, traditional banks create high barriers for
entry for MSMEs, and are expensive. Of par-
ticular interest, the penetration of FinTech so-
lutions has enabled faster access working cap-
ital, reduced fees for transactions and more ef-
ficient payment processing which traditional
financial models have proven unable to offer
on a consistent basis [17].

Against the backdrop of earlier research
examining financial inclusion, the findings in
this paper highlight the actual gains FinTech
offers to fill in the financial void for un-
derbanked audiences. Previous studies have
leant heavily to theory or smaller scale pilots,
and this research makes a more empirical con-
tribution by addressing a larger subset of en-
trepreneurs in various geographical areas. The
measurable gains in number of loan approvals,
reduction in cost of interest, amount of revenue
generated provide a practical view that indeed
the FinTech interventions can cause substan-
tial economic gains [14].

In addition, the article does more than just
quantify differences in financial access. It in-
vestigates how businesspersons change their
business routines due to the adoption of
FinTech. This growth, for instance, firms in
FinTech users can be associated with the pos-
sibility to reinvest in business expansion the
savings coming from reduced transaction
costs and better cash flow management. Con-
versely, previous study simply described about
the barrier of the fund which is much different
from what present on the internet that is how
digital solution help small-scale work to ex-
pand and grow their business [13].

The article contributes to the fine-grained
variation in FinTech take-up. The results indi-
cate that younger entrepreneurs and those in
urban locations are more likely to adopt these
technologies, not in line with some of the prior
research that has projected adoption as univer-
sal across the population. This distinction em-
phasizes not only the need for targeted out-
reach and education, but also inequalities in an
infrastructure and digital literacy that need to
be addressed [18].

Furthermore, the article contributes to the
argument that the adoption of FinTech is not
limited to cost reduction but as a strategic en-
abler for growth. The higher returns and lower
error rates of this study lend weight to the view
that FinTech is a bet on the business resilience
of the future, not a quick fix. Whereas earlier
research assumes financial inclusion leads to
short-term benefits as they were never able to
study them, this paper shows how digital finan-
cial tools are able to instead have a long run
impact on SMEs. It provides a richer perspec-
tive on what FinTech does to financial mar-
kets, allowing such businesses to rise above
mere survival and become competitive and
growth-oriented, through a case of escape ve-
locity [20].

Comparing the results of the article with
prior literature, becomes clear that this study
presents an improved understanding of the
place of FinTech in financial inclusion of small
textile entrepreneurs. Instead of just reinforc-
ing the obstacles, or talking about the first-gen-
eration adoption barriers, it brings proof from
the wild of tangible economic and operational
benefits. In so doing, it fills the space separat-
ing theoretical constructs and applications, and
thus provides broader perspectives to subse-
quent researchers to further extend findings in
that direction by using larger samples, differ-
ent geographic settings, and a more thorough
analysis on long-run effects.

Conclusion

The results confirmed that FinTech adop-
tion brings about a significant change in the fi-
nancial dynamics of micro, small and medium
textile entrepreneurs through enhancing credit
accessibility, alleviating transactional ineffi-
ciencies and improving the business financial
performance. FinTech user entrepreneurs had
higher rates of loan approval, conducted trans-
actions that were faster and cheaper, and re-
ported higher financial sustainability indica-
tors than nonusers who did not use FinTech.
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