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performance. Circular economy practices also show positive effects on innovation
performance and sustainability performance, supporting their role as an important
mechanism through which fintech adoption contributes to improved SME
outcomes.

Practical implications: The study provides practical guidance for SME
managers and policymakers by showing that fintech adoption, when combined

Copyright @Author

Corresponding Author: * with circular economy practices, can strengthen innovation capability and

Roma Isha q sustainability outcomes in resource-constrained manufacturing environments.
Originality/value: This study extends the literature by integrating fintech
adoption and circular economy practices in a single framework and by examining
their combined influence on both innovation and sustainability performance in
Pakistani manufacturing SMEs.

1. INTRODUCTION

Small and medium-sized enterprises (SMEs) play
a central role in the economic development of
developing countries. They contribute to
employment generation, local production, and
livelihoods for a large segment of society (Jha &
Kumar, 2020). In increasingly competitive
environments, SMEs are also encouraged to
adopt open innovation strategies and digital

technologies to support sustainable development
(Bogers et al., 2018). However, many SMEs in
developing economies continue to face
substantial financial constraints, especially when
they attempt to expand operations, improve
technology, or access international markets. One
major reason for this financing gap is
information friction, which limits lenders’ ability
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to assess SME credibility and performance
(Nassiry, 2018).

Fintech adoption can reduce these constraints by
improving  information  processing,  digital
documentation, payment efficiency, identity
verification, and access to alternative finance
(Pizzi et al., 2021). Fintech refers to the use of
advanced digital technologies in financial
products and services and has become one of the
most dynamic areas of financial innovation (Liu
et al., 2021; Najaf et al., 2022). By creating new
financial models, revenue channels, and
investment opportunities, fintech has disrupted
traditional financial systems and opened new
pathways for business financing (Arslan et al.,
2021). For SMEs, fintech-based tools such as
mobile  payments,  peerto-peer  lending,
crowdfunding, and digital financial platforms can
be particularly useful because they reduce
dependence on physical collateral and traditional
bank-based procedures (Havrylchyk & Verdier,
2018; Thakor, 2020).

At the same time, the sustainability of SMEs
remains a major concern. Many SMEs prioritize
shortterm  economic  performance  over
environmental and social responsibilities because
they operate under resource constraints and
strong competitive pressure (Malesios et al.,
2021). This concern is particularly relevant for
manufacturing SMEs because manufacturing
activities often produce greater environmental
impacts than service-sector activities (Zaid et al.,
2018). In Pakistan, SMEs contribute to industrial
output and labor absorption; therefore,
understanding how they can become more
innovative and sustainable is important for
economic and environmental development.
Innovation is widely considered a critical driver
of firm performance, productivity, and long-term
competitiveness (Tellis et al., 2012). For resource-
constrained SMEs, innovation can support more
efficient use of limited resources and help firms
develop new products, processes, and business
models (Lumpkin & Dess, 1996; Sandvik &
Sandvik, 2003). Circular economy practices can
support this process by encouraging firms to
reduce waste, reuse resources, extend product life
cycles, and redesign production systems. A

circular economy replaces the traditional take-
make-consume-dispose logic with a restorative
and regenerative model in which the value of
resources is retained for as long as possible (Ellen
MacArthur Foundation, 2013; Kristoffersen et
al., 2021; Lopes de Sousa Jabbour et al., 2018).
This study contributes to the literature by
examining how fintech adoption influences
innovation  performance and sustainability
performance through circular economy practices.
Grounded in the practice-based view and
dynamic capabilities theory, the study argues that
fintech adoption can enhance SMEs’ ability to
implement circular economy practices, which in
turn can improve innovation and sustainability
outcomes. The findings offer useful guidance for
SME managers, policymakers, and researchers
interested in digital finance, circular economy
transformation, and  sustainable  business
performance in emerging economies.

1.1 Research Questions

RQI1: What is the influence of fintech adoption
on innovation performance!

RQ2: What impact does fintech adoption have
on sustainability performance?

RQ3: How does fintech adoption influence
circular economy practices?

RQ4: How do circular economy practices
mediate the impact of fintech adoption on
sustainability performance?

RQ5: How do circular economy practices
mediate the impact of fintech adoption on
innovation performance!

2. Literature Review and Hypotheses
Development

2.1 Circular Economy Practices and Innovation
Performance

Circular economy practices (CEP) have emerged
as an important driver of innovation because they
require firms to rethink resource use, product
design, production processes, and business
models. CEP encourage firms to adopt models
such as circular suppliers, resource recovery,
product life extension, shared platforms, and
product-as-a-service  systems  (Zucchella &
Previtali, 2019). These models require
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technological,  operational, and  strategic
innovation because firms must create value while
minimizing waste and improving resource
efficiency.

Prior research suggests that circular business
model transformation creates pressure for firms
to innovate and develop new capabilities
(Frishammar & Parida, 2018; Urbinati et al.,
2017). Therefore, firms that adopt circular
economy practices are more likely to improve
innovation performance through better resource
utilization, process redesign, and sustainable
value creation.

H1: Circular economy practices have a positive
effect on innovation performance.

2.2 Circular Economy Practices and
Sustainability Performance

CEP are widely viewed as a pathway for
improving sustainability performance because
they promote the efficient use of resources and
reduce environmental burden (Geissdoerfer et
al., 2017; Corona et al, 2019; Rodriguez
Espindola et al., 2022). The circular economy is
based on restorative and regenerative principles,
including reducing, reusing, and recycling
materials (Ghisellini et al., 2016). At the firm
level, CEP  help  organizations  align
environmental and economic objectives by
reducing waste, improving resource productivity,
and extending product life cycles (Zhu et al,,
2010).

In manufacturing contexts, CEP can support
sustainability by increasing resource reuse,
reducing dependence on virgin materials, and
involving multiple stakeholders in sustainable
value creation (Bai et al., 2020; Dey et al., 2020;
Gupta et al., 2019). Therefore, SMEs that adopt
circular economy practices are expected to
achieve stronger economic, environmental, and
social sustainability outcomes.

H2: Circular economy practices have a positive
effect on sustainability performance.

2.3 Fintech Adoption and Circular Economy
Practices

Digitalization ~ supports  circular  economy
transformation by converting data, ideas, and

transactions into valuable information for
decision-making (Antikainen et al., 2018).
Fintech and related digital technologies,
including blockchain, artificial intelligence,
mobile payment platforms, and Internet of
Things applications, can improve transparency,
resource  tracking, financial access, and
operational efficiency (Kristoffersen et al., 2020;
Pizzi et al., 2021).

From the perspective of the practice-based view,
fintech adoption can help SMEs implement
circular economy practices by enabling better
financial coordination, transaction traceability,
and access to investment for sustainable projects.
Fintech tools can also help SMEs shift from
traditional linear business models toward circular
economy business models by improving strategic
flexibility and adaptability (Pizzi et al., 2021;
Ramakrishna, 2022).

H3: Fintech adoption has a positive effect on
circular economy practices.

2.4 Fintech Adoption and Innovation
Performance

Fintech adoption can strengthen SMEs’
innovation performance by improving financial
flexibility, reducing transaction costs, and
enabling access to digital platforms that integrate
internal and external information. Digital
financial platforms can help SMEs coordinate
activities, interact with customers, automate
financial processes, and make faster decisions
(Frishammar & Parida, 2018; Giotopoulos et al.,
2017).

Fintech tools such as mobile payment systems,
peer-to-peer lending, and crowdfunding can help
SMEs develop new business models and respond
more effectively to market changes (Teece, 2018).
These tools may also improve access to funding
for research and development, process
improvement, and product innovation (Helfat &
Raubitschek, 2018; Jun et al.,, 2021; Scuotto et
al., 2017; Zeng et al., 2010).

H4: Fintech adoption has a positive effect on
innovation performance.

https://policyrj.com

| Ishaq et al., 2026 |

Page 553


https://portal.issn.org/resource/ISSN/3006-7030
https://portal.issn.org/resource/ISSN/3006-7022

Policy Research Journal
ISSN (E): 3006-7030 ISSN (P): 3006-7022

Volume 4, Issue 5, 2026

2.5 Fintech Adoption and Sustainability
Performance

Fintech adoption is increasingly linked with
sustainable digital finance and environmental
sustainability (Yan et al.,, 2022). Digital finance
can support the deployment of energy-efficiency
and renewable-energy solutions by improving
automation, data analytics, and resource
allocation (Liu et al.,, 2022). Fintech can also
encourage investment in energy efficiency,
environmental projects, and corporate social
responsibility activities (Deng et al., 2019; Liu et
al., 2021).

For SMEs, fintech may influence sustainability
performance by improving access to capital,
supporting environmental investment, reducing
transaction inefficiencies, and enabling more

transparent resource management (Croutzet &
Dabbous, 2021; Muganyi et al., 2021). Industry
4.0-related technologies can also improve social
sustainability by helping firms respond to
stakeholder expectations and create broader
social value (Tasleem et al., 2019).

H5: Fintech adoption has a positive effect on
sustainability performance.

2.6 Conceptual Framework

The proposed framework links fintech adoption
with circular economy practices, innovation
performance, and sustainability performance.
Circular economy practices are positioned as the
mediating mechanism through which fintech
adoption  contributes to improved SME
outcomes.
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Figure 1. Conceptual framework

3. Research Methodology and Design

3.1 Research Design, Population, and Sample
This study employed a quantitative, cross-
sectional research design to examine the effect of
fintech adoption (FA) on sustainability
performance (SP) and innovation performance
(IP) through circular economy practices (CEP) in
manufacturing SMEs in Pakistan. The target
population consisted of managers working in
Pakistani manufacturing SMEs because these
respondents were expected to have relevant
knowledge of fintech adoption, circular economy
practices, and firm-level performance.

Data were collected from 299 SME managers
using purposive sampling. This sampling

approach was appropriate because the study
required respondents with practical experience
and knowledge of the constructs under
investigation. The questionnaire was distributed
through digital platforms, including Google
Forms, and through paper-based surveys.
Participation was voluntary, and respondents
were informed about the purpose of the study
before completing the questionnaire.

The survey was conducted from January to April
2024. A pilot test with 30 SME managers was
conducted to assess the clarity and wording of the
questionnaire. Based on feedback from the pilot
survey, ambiguous items were revised for greater
clarity and precision. After data collection,
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responses were coded and analyzed using SPSS

version 25 and SmartPLS-SEM.

3.2 Procedural Controls and Ethical
Considerations

To improve response quality and reduce potential
response bias, the questionnaire included a cover
letter explaining the academic purpose of the
study and emphasizing voluntary participation.
Respondents were assured that their responses
would be used for research purposes only. The
pilot test also helped improve item clarity and
reduce misunderstanding.

Because the study used self-reported survey data,
procedural remedies were applied to reduce
potential common method concerns. These
remedies included voluntary participation, a clear
explanation of the academic purpose of the study,

Table A. Constructs and measurement sources

pilot testing of the questionnaire items, and
careful wording of the survey instrument. If
required by the target journal, the authors should
additionally report the statistical diagnostic used
to assess common method bias.

3.3 Measurement of Variables

All constructs were measured using previously
validated scales and a five-point Likert scale.
Fintech adoption was measured using seven items
adapted from Dwivedi et al. (2021). Sustainability
performance was measured using four items
adapted from Kamble et al. (2020) and Helleno
et al. (2017). Innovation performance was
measured using four items adapted from Rashid
(2022). Circular economy practices were
measured using eleven items adapted from Mura

et al. (2020).

performance (IP)

Construct Role in model Items Measurement source
Fintech adoption (FA) Independent variable 7 Dwivedi et al. (2021)
Circular economy | Mediating variable 11 Mura et al. (2020)
practices (CEP)

Innovation Dependent variable Rashid (2022)

Sustainability

performance (SP)

Dependent variable

Kamble et al. (2020);
Helleno et al. (2017)

4. Results and Discussion

4.1 Demographic Profile of Respondents

The demographic profile of the respondents was
assessed using gender, age, education, experience,
and location. Out of 299 respondents, 63.87%
were male and 36.12% were female. Most
respondents were between 25 and 34 years old
(161 respondents), followed by the 35-44 age
group (120 respondents), while 18 respondents
were between 45 and 54 years old. In terms of
education, 179 respondents had a bachelor’s
degree, 88 had a master’s degree, and 32 had
high schoollevel education. Approximately
50.83% of the SMEs had been operating for 5 to
10 years. Most respondents were from urban
areas (85.61%), while 14.38% were from rural

areas.

4.2 Measurement Model Assessment

PLS-SEM involves two main stages: measurement
model assessment and  structural model
assessment. In the measurement model, reliability
and validity were assessed through outer loadings,
Cronbach’s alpha, composite reliability (CR),
average  variance extracted (AVE), and
discriminant validity. Cronbach’s alpha values of
0.70 or above are generally acceptable, while
values above 0.60 may be acceptable in
exploratory research (Hair et al., 2011; Kline,
2016; Nunnally & Bernstein, 2010). CR values
between 0.70 and 0.90 indicate satisfactory
internal consistency reliability (Hair et al., 2017),
while AVE values of 0.50 or above indicate
acceptable convergent validity.
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Figure 2. Measurement model

Table 1 presents the measurement model results. These results indicate acceptable internal
Cronbach’s alpha values ranged from 0.754 to consistency reliability and convergent validity for
0.889, CR values ranged from 0.763 to 0.893, all constructs.

and AVE values ranged from 0.500 to 0.633.
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Table 1. Measurement model reliability and validity results

Latent Items Outer Cronbach’s | CR AVE Validity
variable retained loadings alpha status
Circular CEP1- 0.619, 0.889 0.893 0.500 Accepted
economy CEP11 0.669,
practices 0.727,

0.734,

0.705,

0.763,

0.697,

0.735,

0.637,

0.702, 0.676
Innovation [P1-1P4 0.760, 0.805 0.811 0.633 Accepted
performance 0.865,

0.824, 0.727
Fintech FA1-FA7 0.673, 0.888 0.893 0.599 Accepted
adoption 0.782,

0.804,

0.800,

0.810,

0.723,0.813
Sustainability | SP1-SP4 0.753, 0.754 0.763 0.576 Accepted
performance 0.751,

0.822, 0.706

Discriminant validity was evaluated using the 0.90, indicating that the constructs were

heterotraitmonotrait ratio (HTMT). The HTMT

values were below the recommended threshold of

Table 2. Heterotrait-monotrait (HTMT) analysis

empirically distinct and did not substantially
overlap (Henseler et al., 2015).

CEP IP FA SP
CEP -
IP 0.660 -
FA 0.645 0.680 -
SP 0.708 0.707 0.615

sustainability performance.

4.3 Structural Model Assessment

The structural model was assessed using
bootstrapping  with 5,000 subsamples. A
hypothesis was considered supported when the t-

Note. CEP = circular economy practices; IP = innovation performance; FA = fintech adoption; SP =

value exceeded 1.96 and the p-value was below
0.05. The structural model results show that all
direct hypotheses and
statistically significant.

five were  positive
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Figure 3. Structural model
Table 3. Structural path results
Direct path Beta () t-value p-value Decision
CEP — IP 0.399 5.843 0.000 Supported
CEP — SP 0.495 5.904 0.000 Supported
FA — CEP 0.590 12.974 0.000 Supported
FA — IP 0.346 4.932 0.000 Supported
FA — SP 0.216 2.453 0.011 Supported

The results demonstrate that circular economy
practices positively affect innovation performance
B = 0399, t 5.843, p < 0.001) and
sustainability performance (B = 0.495, t = 5.904,
p < 0.001). Fintech adoption also positively
affects circular economy practices (f = 0.590, t =
12.974, p < 0.001), innovation performance ( =
0.346, t = 4.932, p < 0.001), and sustainability
performance (§ = 0.216, t = 2.453, p = 0.011).
Therefore, H1, H2, H3, H4, and H5 are
supported.

The positive paths from fintech adoption to
circular economy practices and from circular
economy practices to both performance
outcomes indicate that CEP operates as an
important  explanatory mechanism the
proposed model. These results support the logic
that fintech adoption can strengthen SME
performance partly by enabling circular economy
practices.

in
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4.4 Coefficient of Determination
Table 4. Coefficient of determination

Endogenous construct R2 Adjusted R?
Circular economy practices 0.347 0.345
Innovation performance 0.426 0.422
Sustainability performance 0.397 0.393

The R? value for circular economy practices was
0.347, indicating that fintech adoption explained
34.7% of the variance in CEP. The R? values for
innovation performance and sustainability
performance were 0.426 and 0.397, respectively.
These values indicate acceptable explanatory
power for the endogenous constructs in the

model (Hair et al., 2019; Henseler et al., 2009).

5. Discussion

The findings provide several theoretical and
practical insights into the relationships among
fintech adoption, circular economy practices,
innovation performance, and sustainability
performance in Pakistani manufacturing SMEs.
First, circular economy practices were found to
have a positive effect on innovation performance.
This suggests that SMEs adopting circular
practices are more likely to redesign processes,
improve resource utilization, and develop new
solutions that enhance innovation outcomes.
This finding is consistent with the view that
circular economy transformation requires firms
to rethink products, processes, and business
models (Frishammar & Parida, 2018; Ghisellini
et al., 2016; Urbinati et al., 2017).

Second, circular economy practices positively
influenced sustainability performance. This
indicates that circular practices can help SMEs
improve environmental, economic, and social
outcomes by reducing waste, improving resource
efficiency, and encouraging stakeholder-oriented
value creation. This finding aligns with prior
research showing that CEP can reduce
environmental impact and support sustainable
performance (Corona et al., 2019; Khan et al,,
2023; RodriguezEspindola et al., 2022; Walker et
al., 2022).

Third, fintech adoption had a strong positive
effect on circular economy practices. This result
suggests that digital financial technologies can

help SMEs finance sustainability initiatives,
improve transaction transparency, and support
circular economy transformation. Fintech may
facilitate CEP by linking financial information
with operational data, product information,
recycling processes, and supply-chain
transparency (Kristoffersen et al., 2020; Pizzi et
al., 2021; Ramakrishna, 2022).

Fourth, fintech adoption positively influenced
innovation performance. Fintech provides SMEs
with digital tools, flexible finance, and improved
operational coordination, all of which can
support innovation. This finding is consistent
with research suggesting that fintech enables
SMEs to access resources, reduce financial
barriers, and improve competitiveness (Najib et
al., 2021; Verma et al., 2023).

Fifth, fintech adoption positively influenced
sustainability performance. For SMEs facing
financial limitations, fintech can provide access
to capital for environmental and social
investments. It can also support corporate social
responsibility, green financing, and resource-
efficient operations (Liu et al., 2021; Muganyi et
al., 2021; Pizzi et al., 2021). Overall, the results
show that fintech adoption and circular economy
practices can jointly improve SME innovation
and sustainability outcomes in emerging
economies.

6. Implications

6.1 Theoretical Implications

This study contributes to the literature on fintech
adoption, circular economy practices, and SME
performance in emerging economies. By
integrating the practice-based view and dynamic
capabilities theory, the study shows how fintech
adoption can support circular economy practices
and improve innovation and sustainability
outcomes. The framework extends prior research
by examining both innovation performance and
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sustainability performance as outcomes of
fintech-enabled circular economy transformation.
The study also responds to calls for greater
understanding of how digital finance can support
sustainable business model transformation in
SMEs. The results indicate that fintech adoption
should not be viewed only as a financial tool but
also as a strategic capability that can support
resource efficiency, process innovation, and
sustainable performance.

6.2 Practical Implications

The findings suggest that SME managers should
adopt fintech tools not only for payment
efficiency or access to finance but also as part of a
broader sustainability and innovation strategy.
Digital financial platforms can help firms obtain
resources, monitor transactions, and support
investments in circular practices such as recycling,
reuse, and resource recovery.

Policymakers should encourage fintech-enabled
financing for SMEs that invest in environmental
and circular economy initiatives. Training
programs, digital finance awareness campaigns,
and partnerships between fintech providers and
SME  support  institutions  can  help
manufacturing SMEs overcome financial and
technological barriers. For developing economies
such as Pakistan, such initiatives can contribute
to sustainable industrial development and
improved competitiveness.

7. Limitations and Future Research

This study focused on manufacturing SMEs in
Pakistan; therefore, future research can extend
the model to service, retail, technology-based, and
export-oriented SMEs. Comparative studies
across industries may reveal whether fintech
adoption and circular economy practices operate
differently across sectors.

Future studies can also examine SMEs in other
developing and developed economies to test the
generalizability of the findings. Longitudinal
research is recommended to understand how the
effects of fintech adoption and circular economy
practices evolve over time. Future researchers may
also investigate moderating and mediating
variables such as organizational culture,

leadership style, market competitiveness, digital
literacy, and government support.

Finally, future studies can report complete
bootstrapped indirect effects for the mediation
hypotheses and include formal common method
bias diagnostics. These additions would further
strengthen methodological rigor in this research
stream.

8. Conclusion

This study examined the effect of fintech
adoption on circular economy practices,
innovation performance, and sustainability
performance in Pakistani manufacturing SMEs.
The findings support the proposed framework by
showing that fintech adoption positively
influences circular economy practices and both
performance outcomes. Circular economy
practices also positively affect innovation and
sustainability ~performance, indicating their
important role in transforming fintech adoption
into broader organizational benefits. The study
highlights the strategic value of combining
fintech adoption with circular economy practices
to. improve SME performance in emerging
economies.
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