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Article History: The purpose of the study is to analyse the factors affecting green supply chain management (GSCM) within
small and medium-sized enterprises (SMEs), with respect to the adoption of Fintech, organisational
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tools and internal resources can be used to promote sustainable supply chain practices and help firms
respond effectively to a dynamic market environment. A self-administered survey of SME entrepreneurs

Published: 20t October 2026 was used to collect data, which were analysed using Partial Least Squares Structural Equation Modelling
(PLS-SEM) to test direct, mediating, and moderating relationships. The findings show that the adoption
Keywords: of Fintech can have a significant positive or indirect impact on GSCM through IT capability, supply chain
transparency, and the adoption of green technology. Environmental uncertainty moderates the positive
Small and Medium Enterprises relationship between IT capability and green technology adoption and the negative relationship between
(SMEs), Fintech Adoption, IT supply chain transparency and GSCM. These results indicate that digital finance and organisational

Capability, Green Technology
Adoption, Supply Chain
Transparency, Environmental

capabilities are more effective at fostering sustainable supply chains when aligned with the external
environmental context. The research builds upon the Resource-Based View and Contingency Theory by

Uncertainty, Green Supply Chain showing that fintech adoption is a strategic digital resource whose effectiveness in enhancing GSCM
Management depends on internal capacity and the environment, thereby providing a comprehensive picture of the
mechanisms for operating sustainable supply chain management and its boundary conditions. It is
JEL Classification Codes: recommended that managers strategically implement fintech solutions, develop IT and green technology
capacity, and balance transparency programs in response to environmental uncertainty, and that
M41, G21, G23, L.25, L.26, O16, 033 policymakers promote SME sustainability by supporting fintech implementation and the adoption of

adaptive green technologies.
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INTRODUCTION

Sustainability has emerged as a critical strategic priority for organisations worldwide, driven by increasing environmental
concerns, regulatory pressures, and stakeholder expectations (Bello-Pintado et al., 2023). Green supply chain management
(GSCM) integrates environmentally responsible practices across procurement, production, distribution, and reverse
logistics, enabling firms to reduce their ecological footprint while enhancing operational efficiency. In parallel, the adoption
of financial technologies has transformed how organisations manage financial transactions, operational processes, and
supply chain information (Ioannou & Demirel, 2022). Fintech solutions, such as digital payments, blockchain, and smart
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contracts, not only enhance efficiency but also offer new avenues to support sustainability initiatives by improving
transparency, traceability, and resource allocation (Elias et al., 2024).

Although interest in fintech adoption and GSCM has increased, the number of studies analysing their intersection
remains rather small. Current research has paid much attention to the immediate influence of Fintech on financial
performance or operational efficiency, without placing particular emphasis on the processes by which Fintech adoption can
be translated into sustainable practices within a supply chain. Furthermore, organisational factors, including IT
infrastructure, the use of green technology, and supply chain visibility, are likely to mediate this relationship significantly
(Khan et al., 2022). These are the same capabilities that enable firms to successfully leverage fintech resources to execute
and oversee green initiatives across intricate supply chains.

The environmental uncertainty also makes it difficult to implement green supply chains. The effectiveness of
organisational abilities may also be accelerated or constrained by volatile markets, evolving regulations, and technological
turbulence, implying that the role of fintech adoption in GSCM might be contingent on specific scenarios (Chatterjee &
Chaudhuri, 2022). Resource scarcity among SMEs in specific situations and high sensitivity to environmental changes
underscore the need to understand how Fintech and organisational abilities interact across different degrees of uncertainty
to achieve sustainable outcomes (Moreira-Santos et al., 2022).

Against this background, the current research paper builds on the integrated framework to investigate the direct,
mediating, and moderating effects of fintech adoption on organisational abilities (IT capability, green technology adoption,
and supply chain transparency), as well as on environmental uncertainty and green supply chain management in SMEs. In
this way, the research fills critical gaps in the literature by providing a multifaceted understanding of how digital finance
can drive sustainable supply chain practices and of the circumstances under which these effects are likely to be most
pronounced.

In the current research article publication, the first chapter contains the introduction about leveraging Fintech for
sustainable supply chains among small and medium enterprises (SMEs); the second chapter contains the literature review;
the third chapter contains the methodology used in this study; the fourth chapter contains the discussion portion; and the last
chapter contains the conclusion.

LITERATURE REVIEW

The research is largely based on the Resource-Based View (RBV) that explains the processes through which competitive
advantage is established by firms by obtaining and utilising valuable or organisational resources and capabilities (Lubis,
2022). In this view, fintech adoption is understood as a strategic digital asset that enhances firms' financial integration, data
access, and technological infrastructure (Jayalath & Premaratne, 2021). By implementing fintech solutions, companies
enhance supply chain visibility, facilitate the adoption of green technologies, and build strong IT capabilities, all of which
are key organisational competencies for the realisation of green supply chain management (Shahid, 2025). RBV also
indicates that such capabilities are mechanisms by which the adoption of Fintech translates into better environmental
outcomes, thus supporting the direct and mediating relationships postulated in the study (Jia et al., 2025).

Building on the RBYV, the research also draws on Contingency Theory to identify the contextual factors under which
fintech-enabled capabilities can shape green supply chain management (Tosi Jr & Slocum Jr., 1984). According to
contingency theory, organisational resources are effective in relation to the external environment, especially uncertainty and
volatility (Turkulainen, 2022). The ever-evolving and unpredictable nature of the business environment forces companies
to become increasingly dependent on transparent supply chains, green technologies, and sophisticated IT infrastructure to
address environmental and regulatory shocks, as well as market volatility (Kareem et al., 2025). The effects of supply chain
transparency on green technology adoption and of IT capability on green supply chain management will therefore differ
depending on the degree of environmental uncertainty (Wu, 2013).

By combining RBV and Contingency Theory, the study provides a comprehensive account of how and when fintech
implementation leads to green supply chain management. RBV explains the internal processes of capability building that
link fintech adoption to sustainability, whereas Contingency Theory details the boundary conditions that shape these
relationships (Hidayat-ur-Rehman, 2025). These theories collectively provide a solid basis for understanding the direct
impacts of fintech adoption, the moderating impact of organisational abilities, and the moderating impact of environmental
uncertainty; hence, the entire set of hypotheses suggested in this study.

Fintech adoption and organisational abilities: The widespread adoption of financial technologies has radically
transformed organisational processes by improving data integration, automation, and real-time decision-making (Ionescu &
Diaconita, 2023). Fintech Adoption will enable companies to digitise financial transactions, increase traceability, and
integrate financial information across supply chain partners, resulting in greater supply chain transparency (Han et al., 2024).
Earlier studies indicate that blockchain, mobile payments, and smart contracts, as digital financial innovations, decrease
information asymmetry and promote supply network visibility, which is essential for tracking environmental and social
activities (Liu et al., 2021).

Besides being transparent, fintech adoption is quite central in supporting the adoption of green technology
(Hidayat-ur-Rehman & Hossain, 2025). Fintech helps anyone invest in environmentally friendly technologies by making
finance more accessible, reducing transaction costs, and enabling new financing methods (Cen & He, 2018). Digital
financial tools have been empirically found to motivate firms to adopt energy-efficient systems, green logistics solutions,
and environmentally friendly production technologies by reducing financial and operational obstacles (Sun et al., 2025).

Also, the use of Fintech reinforces an organisation's capabilities by improving its technological infrastructure, data
analytics capabilities, and system integration (Pazouki et al., 2025). Within the Resource-Based View, fintech-enabled IT
capability is a strategic organisational resource that increases firms' capacity to use digital tools to pursue sustainability-
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related goals (Wang & Zhang, 2025). Literature that has been reviewed so far clearly points to the fact that companies that
have a developed digital financial system are more likely to have high IT capabilities, which, by extension, contribute to
operational flexibility and innovativeness (Maryam et al., 2025). In this connection, the adoption of Fintech is likely to have
a positive impact on supply chain transparency, green technology adoption, and IT capability.

Hi: Fintech adoption has a direct positive relationship with supply chain transparency.
H:: Fintech adoption has a direct positive relationship with green technology adoption.
Hs: Fintech adoption has a direct positive relationship with IT capability.

Fintech adoption and green supply chain management outcomes: Green supply chain management has become an
urgent organisational priority to reduce environmental impacts across procurement, production, distribution, and reverse
logistics (Letunovska et al., 2023). The use of Fintech can directly add value to green supply chain management through
efficient resource distribution, green financing, and the selection of environmentally responsible suppliers (Shahid, 2025).
Digital financial systems can deepen the monitoring and analysis of environmental performance, enabling companies to
align financial decision-making with environmental sustainability objectives (Shahid, 2025).

Supply chain transparency has been widely recognised as a key driver of green supply chain management (Morgan
et al., 2023). Open supply chain enables companies to monitor the flow of materials, evaluate suppliers' environmental
management, and assess sustainability and quality standards (Vangeri et al., 2024). Earlier research indicates that increased
transparency mitigates opportunistic behaviour, increases accountability to the environment, and facilitates the adoption of
green practices across supply chain phases (Khan et al., 2024).

On the same note, the adoption of green technology makes a significant contribution to green supply chain

management by enabling cleaner production processes, energy-efficient logistics, and waste-reduction programs (Yu et al.,
2022). Using green technologies enables companies to put sustainability into practice and deliver quantifiable environmental
results (D'Amato et al., 2021). It has been empirically observed that companies investing in green technologies are better
positioned to implement green supply chain practices effectively (Rahman et al., 2025).
Green supply chain management is also assisted by IT capabilities, including the ability to monitor the environment using
data, integrate green information systems, and coordinate supply chain partners (Esfahbodi et al., 2023). Good IT capacity
improves firms' ability to process complex sustainability data and act proactively on environmental issues (Li & Huang,
2023). Therefore, fintech adoption, supply chain transparency, the adoption of green technology, and IT capability are likely
to directly and positively impact green supply chain management (Jia et al., 2025).

Ha: Fintech adoption has a direct positive relationship with green supply chain management.

Hs: Supply chain transparency has a direct positive relationship with green supply chain management.
Hse: Green technology adoption has a direct positive relationship with green supply chain management.
H7: IT capability has a direct positive relationship with green supply chain management.

Mediating role of organisational mechanisms: Fintech adoption has significant sustainability potential, but its
effects on green supply chain management are unlikely to be directly related to it (Jia et al., 2025). Organisational
mechanisms are important mediators in the conversion of fintech-enabled capabilities into green outcomes (Wu et al., 2026).
Supply chain transparency is an important mechanism through which fintech adoption can impact green supply chain
management by enhancing visibility, traceability, and environmental accountability throughout the supply chain (Jia et al.,
2025).

The adoption of green technologies is also a significant mediator, as fintech adoption expands access to financial
resources and technological innovation for operating in an environmentally sustainable manner (Yan et al., 2022). The
sustainability gains from adopting green technologies might be realised without adopting Fintech. Preceding research
highlights that digital finance is more effective in increasing sustainability outcomes in the case when it is used to finance
investments in green technologies (Hidayat-ur-Rehman & Hossain, 2025).

Moreover, IT capability mediates the association between fintech adoption and green supply chain management,
as it enables firms to use digital tools effectively, integrate sustainability-related information, and coordinate green initiatives
among supply chainpartners (Meng et al., 2025). In terms of capability, the adoption of Fintech will increase IT capability,
thereby boosting the firm's ability to adopt green supply chain practices (Jia et al., 2025). These mediating forces help gain
a more insightful view of how the adoption of Fintech supports green supply chain management.

Hs: Supply chain transparency mediates the relationship between fintech adoption and green supply chain management.
Ho: Green technology adoption mediates the relationship between fintech adoption and green supply chain management.
Hio: IT capability mediates the relationship between fintech adoption and green supply chain management.

Moderating role of environmental uncertainty: Environmental uncertainty, which includes rapid technological
change, regulatory volatility, and unstable market conditions, is a significant contextual variable that affects organisational
decision-making (Shafizadeh, 2024). The contingency theory holds that the performance of organisational resources and
capabilities is contingent on environmental conditions (Mahmud et al., 2021). The increased pressure to change their
strategies and actively take advantage of digital and technological opportunities is observed under conditions of high
uncertainty (Jelonek, 2023).
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Supply chain transparency is especially valuable when environmental uncertainty is high, as improved supply chain
visibility helps firms respond promptly to disruptive events or regulatory changes without compromising environmental
standards (Holloway, 2025). Likewise, the success of adopting green technology to spur green supply chain management
can vary with the intensity of environmental uncertainty, since an uncertain environment can either intensify the need to be
green or limit firms' ability to utilise green technologies (Wang et al., 2025).

The contingent role of IT skills also arises, as companies in uncertain environments are more dependent on robust
IT systems to manage and organise sustainability programs and address environmental challenges (Inman & Green, 2022).
According to previous studies, the effect of IT capability in highly uncertain environmental settings is more decisive for
performance, since companies must handle large amounts of information and make quick adjustments (Mao et al., 2015).
Thus, environmental uncertainty is anticipated to smooth the association among supply chain transparency, green technology
adoption, IT capability, and green supply chain management.

Hu: Environmental uncertainty moderates the relationship between supply chain transparency and green supply chain
management.

Hiz2: Environmental uncertainty moderates the relationship between green technology adoption and green supply chain
management.

His: Environmental uncertainty moderates the relationship between IT capability and green supply chain management.

In Figure 1, the conceptual framework identifies fintech adoption as the independent variable and green supply
chain management as the dependent variable. Supply chain transparency, green technology adoption, and IT capability are
included as mediating variables explaining the mechanism by which fintech adoption influences sustainable supply chain
practices. Environmental uncertainty moderates the relationship between the mediating variables and green supply chain
management. The framework therefore integrates technological, organisational, and environmental factors within SMEs.

Environmental
Uncertainty
Supply Chain
Transparency
Fintech Adoption Green Supply Chain
Management
Green Technology

. Adoption

IT Capability

Figure 1. Conceptual Framework
Source: Author’s own work

MATERIALS AND METHODS

The target population of the study will be supply chain managers and decision-makers in small and medium enterprises
(SMEs) in Pakistan who are directly involved in decisions related to finance, technology, and the environment. The data
were collected as primary data through a self-administered questionnaire using validated measurement scales from
previously conducted research on Fintech, IT capability, environmental sustainability, and green supply chain management.
The questionnaire was designed using a seven-point Likert scale, as the methodology includes well-known
recommendations for capturing accurate respondent perceptions. A probability-based random sampling method was used to
ensure the samples were representative. The sample comprised 700 questionnaires, which were disseminated via online and
physical methods, and 550 were returned, constituting a response rate of about 78.57. Results of data screening led to the
exclusion of 51 questionnaires due to missing or incomplete responses, leaving an empirical sample of 499 respondents. A
two-tailed test was conducted at a significance level of 5% (0.05) to ensure that the inference is strong and reliable.
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Measurement of all constructs was conducted using reliable, validated instruments from previous studies. Three
modified items from Meng et al. (2025) were used to measure fintech adoption; five items from Setiawan et al. (2021) were
used to measure supply chain transparency; and four items from Bastian and Zentes (2013) were used to measure green
technology adoption. The measure of IT capability had eight items, four internal capability items, and four external
capability items, which were adapted from (Wu et al. 2021). Three items were developed as measures of green supply chain
management, and three were adapted from Roh et al. (2022). Moreover, 3 items were used to measure environmental
uncertainty, adapted from Kafetzopoulos et al. (2019).

Empirical Findings: The Partial Least Squares Structural Equation Modelling (PLS-SEM) method is considered a
highly effective tool for analysing complex models, especially when the strict normality assumptions are not satisfied, or
the sample size is small (Ali et al., 2018; Hair et al., 2016). In accordance with the principles proposed by Henseler et al.
(2012), the study's hypotheses were analysed using SmartPLS in two steps. The initial stage was the confirmatory factor
analysis that was done to test the reliability and validity of the measurement model, both in convergent and discriminant
validity. The path analysis was conducted in the second stage; the structural model was tested for mediation and moderation
effects. Using this methodology enabled a deep analysis of the relationships among fintech adoption, organisational
capabilities, environmental uncertainty, and green supply chain management.

Measurement model assessment: Figure 2 depicts the study's measurement model. The measurement model
assessment in Table 1 indicates that all constructs exhibit high reliability and convergent validity. Factor loadings of all
items are above the recommended change of 0.70, and it shows that all items have a sufficient representation of what they
were intended to be, with Environmental Uncertainty of 0.826-0.879 and Fintech Adoption 0of 0.782-0.878. Cronbach's alpha
values above 0.70 are used to assess internal consistency, with IT Capability demonstrating the highest reliability (0.904),
and Green Supply Chain Management and Green Technology Adoption also showing high reliability (0.778 and 0.742,
respectively). The composite reliability values are also above 0.70 across all the constructs, which shows that indicators that
are demonstrated by the latent variables can always explain the variance. The AVE values are greater than 0.50, indicating
that the constructs explain more than half of the variance in their items, and Environmental Uncertainty (0.729) and IT
Capability (0.722) demonstrate very robust convergent validity. Moderation analysis: interaction terms such as GTAEU,
ITCEU, and SCT*EU have factor loadings and reliability values of 1.000, which indicates they were computed correctly.
Overall, these findings suggest that the measurement model is sound and valid, providing a strong basis for testing the
structural model, which consists of direct, mediating, and moderating relations.

Table 1. Convergent Validity

Items Factor Loadings Apha CR AVE
Environmental Uncertainty EU1 0.845 0.876 0.915 0.729
EU2 0.864
EU3 0.879
EU4 0.826
Fintech Adoption FAl 0.878 0.790 0.878 0.706
FA2 0.858
FA3 0.782
Green Supply Chain Management GSCM1 0.824 0.778 0.871 0.693
GSCM2 0.856
GSCM3 0.817
Green Technology Adoption GTA2 0.736 0.742 0.840 0.637
GTA3 0.795
GTA4 0.858
IT Capability ITC1 0.867 0.904 0.929 0.722
ITC2 0.852
ITC3 0.838
ITC4 0.858
ITC5 0.833
Supply Chain Transparency SCT1 0.863 0.869 0.911 0.718
SCT2 0.851
SCT3 0.871
SCT4 0.803
GTA*EU 1.131 1.000 1.000 1.000
IC*EU 1.211 1.000 1.000 1.000
SCT *EU 1.187 1.000 1.000 1.000

The discriminant validity assessment model in Table 2 and Table 3 shows that all the constructs in the model are
independent of others, which proves that all the latent variables are used to measure different concepts. The square root of
the AVE for each construct (diagonal) exceeds the correlation of that construct with all others, according to the Fornell-
Larcker criterion. For example, the square root of the AVE for Environmental Uncertainty is 0.854, which exceeds those for
Fintech Adoption (0.763), Green Supply Chain Management (0.727), and other constructs, indicating a high level of
discriminant validity. The same trends are followed by all other constructs, such as Fintech Adoption, Green Technology
Adoption, IT Capability, and Supply Chain Transparency.

A high ratio of heterotrait-monotrait (HTMT) also confirms that it is discriminant in nature since they all lie within
the conservative threshold of 0.90. For example, the HTMT values for Environmental Uncertainty versus Fintech Adoption
are 0.715, and for IT Capability versus Green Supply Chain Management are 0.880, both well below the critical threshold,
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indicating that the constructs are empirically distinct. The interaction terms of moderation (e.g., ITCEU>GCM and
SCTEU>GCM) exhibit tolerable discriminant validity below 0.90.

Overall, the results of both the Fornell-Larcker and HTMT approaches support the conclusion that the measurement
model has been used to reach satisfactory discriminant validity, based on which every construct reflects a specific element
of the theoretical construct, and on which it is possible to test the structural model, the direct, mediating, and moderating
effects.

Table 2. Discriminant Validity (Fornell-Larcker Criteria)

EU FA GTA>EU>GCM  GSCM GTA ITC ITC>EU>GCM  SCT>EU>GCM  SCT
EU 0.854
FA 0.763 0.840
GTA>EU>GCM -0.237 -0.239  1.000
GCSM 0.727 0.758  -0.174 0.833
GTA 0.498 0.483  -0.190 0.476 0.798
ITC 0.700 0.652  -0.176 0.740 0.491  0.850
ITC>EU>GCM -0.308 -0.357  0.602 -0.313 -0.165 -0.283  1.000
SCT>EU>GCM -0.267 -0.284  0.603 -0.327 -0.138  -0.257  0.832 1.000
SCT 0.607 0.698  -0.145 0.637 0490  0.594  -0.252 -0.185 0.847

Table 3. Discriminant Validity (HTMT Ratio)

EU FA GTA>EU>GCM GSCM  GTA ITC ITC>EU>GCM SCT>EU>GCM SCT

EU
FA 0.715
GTA>EU>GCM 0254  0.269
GSCM 0.879 0.765 0.197
GTA 0.563 0.560 0.216 0.571
ITC 0.785 0.771 0.186 0.880 0.577
ITC>EU>GCM 0.330 0.400 0.602 0.354 0.169 0.297
SCT>EU>GCM 0.286 0.319 0.603 0.370 0.128 0.270 0.832
SCT 0.696 0.840 0.153 0.773 0.544 0.668 0.268 0.196
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Figure 2. Measurement Model
Source: SmartPLS

Structural Model Assessment: Figure 3 presents the study's structural model. The results of the structural models
in Tables 4, 5, and 6 indicate that the potential relationships examined in the study are generally supported and meaningful.
Direct impacts demonstrate that Fintech Adoption is positively and significantly influential on Green Supply Chain
Management (f = 0.339, t=7.131, p <0.001) and Green Technology Adoption (f = 0.483, t = 14.126, p under 0.001), IT
Capability (0.652, t = 22.023, p under 0.001) and Supply Chain Transparency (0.698, t = 24. These results prove that the
use of Fintech is a crucial factor in organisational capabilities and sustainable supply chain performance. The positive
influence of Environmental Uncertainty on Green Supply Chain Management is also very significant (0.168, t =3.542, p <
0.001), indicating that firms respond to uncertainty by enhancing supply chain practices towards sustainable operations.
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The mediators with a significant positive impact on Green Supply Chain Management include IT Capability (0.321,
t=6.548, p =0.001) and Supply Chain Transparency (0.092, t = 2.383, p = 0.009). Green Supply Chain Management is the
least affected by Green Technology Adoption (0.031, t = 0.984, p = 0.004). The terms of moderation interaction
(ITCEU>GCM and SCTEU>GCM) indicate that there are positive and significant effects (0.100, t=1.902, p =0.029; 0.202,
t=3.898, p <0.001), indicating that Environmental Uncertainty enhances the influences of IT Capability and Supply Chain
Transparency on Green Supply Chain Management.

The mediating effects of organisational capabilities are further confirmed by the indirect effects. Fintech Adoption
has a positive effect on Green Supply Chain Management with respect to IT Capability (B =0.209, t=5.958, p=0.001) and
Supply Chain Transparency (f = 0.065, t = 2.370, p = 0.009). The mediation through Green Technology Adoption is less
significant (B =0.015,t=10.982, p=0.004) but significant, which suggests that IT Capability and Supply Chain Transparency
are better mediums through which fintech adoption can be transferred to sustainable supply chain results.

The R-squared values show that the model accounts for a significant percentage of the variance in the endogenous
constructs: Green Supply Chain Management (GSCM) is explained by the predictors by 70.9% (green supply chain), Green
Technology Adoption (GTA) by 23.1%, IT Capability by 42.4%, and Supply Chain Transparency by 48.6%. Such strong
explanatory power confirms the structural model's explanatory power and predictive applicability. In general, the findings
are very strong in supporting hypothesised direct, mediating, and moderating relationships, as well as the importance of
fintech adoption and organisational capabilities in stimulating green supply chain management across different levels of
environmental uncertainty.

Table 4. Path Analysis (Direct Effects)

Beta (STDEYV) T Statistics P Values LL UL
Environmental uncertainty -> Green supply chain 0.168 0.047 3.542 0.000 0.088 0.245
management
Fintech Adoption -> Green supply chain 0.339 0.048 7.131 0.000 0.264 0.419
management
Fintech Adoption -> Green technology adoption 0.483 0.034 14.126 0.000 0.420 0.533
Fintech Adoption -> IT capability 0.652 0.030 22.023 0.000 0.603 0.697
Fintech Adoption -> Supply chain transparency 0.698 0.028 24.949 0.000 0.648 0.742
GTA>EU>GCM >  Green supply chain 0.083 0.028 2.995 0.001 0.040 0.129
management
Green technology adoption -> Green supply chain  0.031 0.031 0.984 0.004 0.021 0.081
management
IT capability -> Green supply chain management 0.321 0.049 6.548 0.000 0.225 0.385
ITC>EU>GCM -> Green supply chain management  0.100 0.053 1.902 0.029 0.025 0.194
SCT>EU>GCM -> Green supply chain management  0.202 0.052 3.898 0.000 -0.287 -0.118
Supply chain transparency -> Green supply chain  0.092 0.039 2.383 0.009 0.021 0.149
management
Table 5. R Square
R Square
GSCM 0.709
GTA 0.231
ITC 0.424
SCT 0.486
Table 6. Path Analysis (Indirect Effects)
Beta (STDEYV) T Statistics P Values LL UL
Fintech Adoption -> Green technology adoption - 0.015 0.015 0.982 0.004 0.010 0.039
> Green supply chain management
Fintech Adoption -> IT capability -> Green supply  0.209 0.035 5.958 0.000 0.147 0.262
chain management
Fintech Adoption -> Supply chain transparency - 0.065 0.027 2.370 0.009 0.017 0.107

> Green supply chain management
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Figure 3. Structural Model Assessment
Source: SmartPLS

Moderation analysis: The findings in Figure 4 demonstrate the important moderating effect of environmental
uncertainty (EU) on the relationship between green technology adoption (GTA) and green supply chain management
(GSCM). In particular, the correlation between GTA and GSCM is significant under high environmental uncertainty (+1
SD), indicating that greater uptake of green technologies would significantly improve green practices within the supply
chain. The relationship is also positive, though less strong, at the mean level of environmental uncertainty and at low
environmental uncertainty (less than one SD); it is negative, meaning that higher GTA does not positively impact GSCM;
instead, it may negatively affect GSCM. This result suggests that environmental uncertainty enhances the adaptability of
green technology adoption in improving green supply chain management, probably because uncertain environmental
conditions raise the strategic profile of adaptable, agile green technologies.
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According to the results demonstrated in Figure 5, environmental uncertainty (EU) plays a crucial role in easing
the relationship between IT capability (ITC) and green supply chain management (GSCM). In high environmental
uncertainty (+1 SD), the effect of IT capability on GSCM is very strong, indicating that robust IT systems under volatile
conditions are essential. The relationship will be positive but with moderate uncertainty. At low environmental uncertainty
(—1 SD), IT capability will also have a positive effect on GSCM, but the impact is significantly lower. These findings imply
that environmental uncertainty increases the efficacy of IT capabilities in supporting green supply chain management, and
that advanced IT tools are especially useful in uncertain settings where real-time data processing, coordination, and
information integration are critical to sustainable supply chain operations.

ITC>>EU>GCM

0.s

05

4
d

e

0.4

03

0.2

0.0

0.

reen supply chain managem
o

0.2

n
v

02

-0

41 10 00 -08 07 08 05 -04 .03 -02 -01 00 01 02 03 04 085 08 07 08 06 1.0 1.1
IT capabllity
[ Environmental uncentainty at-1 S0 Environmental uncerainty at Mean  Environmental uncetainty at +1 S0 |
Figure 5. Moderation Effect 2
Source: SmartPLS
The findings in Figure 6 indicate that environmental uncertainty (EU) plays a major moderating role in the negative
relationship between supply chain transparency (SCT) and green supply chain management (GSCM). SCT has a significant
positive impact on GSCM in a low-uncertainty environment (—1 SD), indicating that transparency promotes successful green
supply chain practices under stable conditions. The strength of the relationship between them at the average level of
uncertainty is weakly positive, with a negative slope at high environmental uncertainty (+1 SD), indicating that higher
transparency is associated with worse GSCM performance. This result suggests that environmental uncertainty reduces the
efficacy of supply chain transparency in advancing green supply chain management, likely because undue transparency in
uncertain settings may create coordination congestion, information misdisclosure, or strategic risk, thereby diminishing the
success of GSCM projects.
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DISCUSSIONS
This study shows that fintech adoption is the key factor in facilitating green supply chain management (GSCM) among
small and medium enterprises (SMEs), either directly or indirectly through organisational capabilities. In line with the
Resource-Based View, fintech adoption would greatly boost IT capabilities, supply chain transparency, and the adoption of
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green technologies, all of which are important tools for enhancing GSCM. Of these, IT capability and supply chain
transparency turned out to be the most powerful mediators, meaning that the technological infrastructure and the efficient
system of information management can be among the channels through which the adoption of Fintech can be transformed
into sustainable supply chain results. In turn, the adoption of green technology, though important, had a somewhat smaller
mediating influence, which implies that the availability of green technologies alone might be insufficient without associated
IT technologies and open procedures.

Environmental uncertainty plays a moderating role, offering additional insight into the contextual dynamics of
these relationships. The positive relationships between IT capability and green technology adoption, and between GSCM
and the environmental uncertainty factor, reinforced the fact that adaptive technologies and well-functioning IT systems are
more advantageous to firms in fluctuating or unpredictable market conditions. By contrast, the negative moderating effect
of supply chain transparency implies that excessive transparency at high levels of uncertainty may lead to information
overload or coordination issues, thereby reducing its effectiveness in bolstering GSCM. These results highlight the need to
align organisational strategies with environmental conditions to maximise the impact of capabilities on sustainability
outcomes.

In practical terms, the study can provide SME managers and policymakers with helpful guidance. To promote IT
capability and green technology adoption, managers must focus on Fintech as a key investment to improve supply chain
transparency initiatives, tailored to environmental conditions to prevent inefficiencies. Policymakers and industry
associations could assist SMEs by providing fintech-based solutions, training to develop IT and green technology expertise,
and encouraging the adoption of adaptive green technologies that work well in uncertain environments. Through a balanced
approach to Fintech and capability-environmental alignment, companies can enhance the sustainability, resilience, and
competitiveness of their supply chains in evolving markets.

Theoretical contribution: The research has several critical theoretical implications for the literature on fintech
adoption, organisational capabilities, and green supply chain management (GSCM). First, it builds upon the Resource-Based
View (RBV) by positioning the adoption of Fintech as a strategic digital resource that enhances financial and operational
processes and promotes environmental sustainability. The study also demonstrates how digital financial resources can
translate into green supply chain outcomes by empirically showing that fintech adoption can improve supply chain
transparency, IT capability, and green technology adoption, which in turn drive GSCM, addressing a gap in the literature
that has emphasised the direct impact of technological adoption.

Second, the research incorporates Contingency Theory to demonstrate how environmental uncertainty influences
the performance of organisational capabilities in promoting GSCM. The results indicate that IT capability and green
technology adoption have stronger effects under high environmental uncertainty. Supply chain transparency might be less
effective in unstable situations. This adds to theory by indicating the situational specificity of digital organisational
resources, whereby the external environmental circumstances may promote or limit their success in achieving sustainability
outcomes.

Third, the study takes a step forward by developing a comprehensive framework that considers several
simultaneous mediators (supply chain transparency, green technology adoption, and IT capability) and a moderator
(environmental uncertainty) to address the complexity of fintech adoption and its relationship with organisational
capabilities and environmental conditions. This combination provides a more sensitive theoretical insight into how SMEs
can enable sustainable supply chain performance through Fintech and digital means, addressing a substantial void in the
literature, where the adoption of digital technologies, the development of capabilities, and contingent environmental forces
had remained unexplored. Overall, the work makes a strong theoretical contribution by explaining how and under what
conditions the adoption of Fintech can affect GSCM, thereby contributing to research in digital finance and green supply
chain management.

Practical implications: The research results provide several recommendations for managers, policymakers, and
practitioners seeking to improve green supply chain management (GSCM) by adopting Fintech and strengthening
organisational capabilities. First, the adoption of Fintech is a strategic investment that should be considered by SME
managers to enhance IT capability and supply chain transparency. By implementing digital financial tools in operational
and supply chain processes, companies can enhance real-time data processing, information exchange, and coordination
among supply chain partners, ultimately leading to more sustainable supply chain practices.

Second, managers are advised to be sensitive to the context within which these capabilities are implemented. The
paper indicates that environmental ambiguity enhances the usefulness of IT capabilities and green technology adoption;
thus, it is reasonable to conclude that companies operating in unstable markets or under rules and regulations ought to
leverage such capabilities more decisively to ensure and improve GSCM performance. On the other hand, the negative
moderation effect of supply chain transparency is very strong under high uncertainty, indicating that excessive transparency
overwhelms or obscures coordination issues. Transparency initiatives should thus be tuned by managers to provide only
enough information that can be acted upon.

Third, small and medium enterprises (SMEs) can be assisted by policymakers and industry associations by opening
the door to fintech solutions and encouraging the development of IT and green technology skills. Firms can adopt sustainable
practices through training programs, financial incentives, and technology adoption. Also, the resilience and sustainability of
SME supply chains can be improved by encouraging the adoption of adaptive green technologies that perform well in
uncertain environments. With proper alignment of fintech adoption and organisational capabilities with environmental
conditions, practitioners can achieve substantial gains in the performance of green supply chains without sacrificing
competitiveness and responsiveness to market changes.
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CONCLUSIONS

This research shows that fintech adoption is crucial for improving green supply chain management (GSCM) among SMEs
by directly enhancing green practices and indirectly strengthening capabilities essential to the organisation, such as IT
capability, supply chain transparency, and green technology adoption. The results indicate that environmental uncertainty is
a moderating variable that intensifies the positive impacts of IT capability and the adoption of green technologies and
reduces the influence of supply chain transparency under high uncertainty. Theoretically, the paper combines the Resource-
Based View and Contingency Theory to demonstrate that Fintech can be discussed as a strategic digital resource whose
efficiency is conditioned by internal resources and external environmental factors. In practice, the focus of SME managers
is to make use of Fintech as a strategic tool, establish effective IT and green technology competencies, and tailor
transparency efforts in response to the cyclical nature of the environment. The policymaking community can contribute to
sustainability by making fintech solutions more accessible and by encouraging the adoption of adaptive green technologies.
In general, the research offers a comprehensive view of the interplay among digital financial organisational capabilities and
environmental conditions in stimulating sustainable supply chain performance, with practical implications for both
researchers and practitioners.
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