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INTRODUCTION

Abstract

This research explores how proper application of smart contract engineering
together with software development methods promotes secure blockchain
deployment within FinTech systems. The fast financial sector digitalization has
issued smart contracts as crucial automation instruments while wrong smart
contract development leads to scalability troubles and security risks. The research
depends on Secure Software Development Life Cycle (SSDLC) and Technology-
Organization-Environment (TOE) frameworks to use Partial Least Squares
Structural Equation Modeling (PLS-SEM) in its quantitative explanatory analysis
of security and scalability and FinTech cyber risks in Pakistan's software
development sector. The success rates of blockchain systems are primarily driven by
software development practices (f = 0.75) and technology department capability
levels (8 = 0.40) and security and scalability affect outcomes as they build
maturity within blockchain architecture. The model demonstrated acceptable fit
statistics (SRMR=0.09) together with FinTech blockchain explainability rate at
0.66. Through this research the authors develop innovative findings by connecting
secure engineering standards to institutional preparedness which demonstrates the
necessity of building resilient scalable smart contract networks. Research needs to
investigate behavioral variables and examine the model across different geographic
regions to boost its applicability

Blockchain technology used in FinTech created an
industry-wide transformation of financial automation
through smart contracts as its key automation tool.
Smart contracts as self-executing codes work on
distributed  ledgers to
automatically thus boosting efficiency and cutting
expenses out of financial transactions. Despite their

execute  transactions

valuable traits of integrity and self-execution these
systems become difficult to manage as programming
vulnerabilities often remain hidden at development
completion. The findings of Zheng et al., 2017 show
that inadequate security design of smart contracts
enables attackers to penetrate FinTech systems
through breaches and fraudulent transactions. The
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critical role smart contracts play in identifying
customers and processing international transactions
and loans requires immediate security and auditing
investment. According to FernandezVazquez et al.
(2019) developers must overcome legal problems and
privacy and latencyrelated issues that make
blockchain implementation more difficult. The
FinTech industry requires integrated transparency
features alongside traceability systems and rigorous
validation protocols to enhance its blockchain
security environment according to Jin (2024) and
Kaniadakis & Foster (2024).

The current development framework for smart
contracts remains fragmented because FinTech
applications need specific standardized engineering
frameworks but none exist at present. Standard
developmental approaches for software fail to deliver
the performance levels and  decentralized
functionalities and  unalterable nature that
blockchain technology demands for operational
financial services systems. FernandezVazquez et al.
(2019) indicate blockchain-based FinTech systems
operate  without proper legal and scalable
development methods. Changing blockchain
protocols receive influence from the ongoing
dialogue between modern FinTech startups and
traditional banking institutions when they adhere to
trust standards and regulatory needs (Kaniadakis &
Foster, 2024). It is crucial to compare traditional
security with blockchain-based approaches according
to Zheng et al,, 2017 as long as smart contracts
receive proper engineering. Jin (2024) provides a vital
user-focused concept which shows that investor trust
develops based on how well blockchain shows its
processes and protects user assets. Given the pressing
situation a standardized engineering process needs
creation for smart contracts which should include
security criteria along with business alliances and
adaptable development methods.

Introduction to Industry

The FinTech sector evolves at high speed because
blockchain technologies connect to it while smart
contracts automate financial services starting from
lending to insurance but extending to asset
management. Smart contracts implement self-
executing automatic functions in an immutable way
yet their security vulnerabilities increase when

engineers fail to build them correctly. The study by
Zheng et al, 2017 points out that blockchain
improves banking system  cybersecurity but
developers must follow proper protocols to avoid
security vulnerabilities in smart contracts which can
lead to cyberattacks and fraud. Industrial and
financial institutions work together to transform
blockchain trust protocols through structural
adjustments  that comply with transparency
requirements and basic standards of FinTech
operations according to Kaniadakis and Foster
(2024). Jin (2024) presents an investor-focused
analysis which proves that blockchain finance (DeFi)
acceptance rates rise when users believe smart
contracts demonstrate clear operations and reliability
features in Artificial Intelligence-powered
environments. The research by Fernandez-Vazquez et
al. (2019) expands blockchain FinTech adoption
analysis to show that persistent scaling issues
alongside privacy and latency limitations slow down
industrial  implementation  development. The
implementing blockchain
ecosystems experience a governance challenge
according to Beck and Miiller-Bloch (2017), who
show = how institutions need to combine
technological flexibility with secure engineering
methods for enduring trust and operational
excellence.

organizations in

Introduction to Problem

Blockchain adoption in FinTech combined with
smart contracts presents excellent automation and
transparency and cost-saving opportunities but
reveals vital security gaps along with scalability and
standardization shortcomings which put
decentralized financial systems at risk. Mann (2025)
explains that poorly constructed smart contracts
work as entry points for exploitation because they
can cause permanent damage in high-risk banking
systems. Businesses including big banks and FinTech
startups make changes to smart contract frameworks
according to institutional security requirements and
regulatory standards according to Kaniadakis and
Foster (2024). Jin (2024) explains that investors
maintain trust within DeFi ecosystems based on their
assessments about system transparency along with
smart contract reliability especially for Al-controlled
financial platforms. Fernandez-Vazquez et al. (2019)
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outline latency issues as well as privacy barriers along
with unclear regulatory standards which prevent
blockchain adoption from scaling up in FinTech
fields. The authors Beck and Miiller-Bloch (2017)
emphasize that decentralized systems fail to fulfill
institutional ~ requirements when  governance
standards remain weak and engineering standards
are poorly established. Smart contract automation
requires reliable levels per Egelund-Miller et al.
(2017) because inaccurate coding or weak validation
mechanisms can trigger contract failure or fraud
situations.

Literature Review

Security functions as the biggest barrier to
blockchain adoption in FinTech because smart
contracts operate on vital financial applications.
Mann (2025) stresses that blockchain technology
with its distributed cryptographic structure protects
against more  system  vulnerabilities  than
conventional IT setups. Financial threats against
users persist due to the unrelenting security risks
associated with phishing attacks and smart contract
bugs and improper handling of private keys. The
financial sector demands specialized blockchain
network threat intelligence and cybersecurity
solutions according to Ghelani et al. (2022).
Scientific research demonstrates that operational
monitoring managed by third-party service providers
alongside realtime security detection helps control
these solid threats yet these protection strategies
remain limited by available resources. Multiple
studies which include Atzei et al. (2017) show wide
documentation of Ethereum smart contract
vulnerabilities like reentrancy issues alongside integer
overflows that require exhaustive pre-deployment
audit procedures. Development of preventive
governance frameworks between FinTech developers
and policymakers becomes essential for establishing a
trust model that links code-level security measures to
regulatory management systems according to Du et
al. (2019).

The technological limitations which affect scalability
prevent many organizations from adopting
blockchain solutions in their FinTech operations.
The current combination of expensive energy use
and excessive data storage and slow consensus
mechanisms result in low efficiency rates for Bitcoin

along with Ethereum during high-speed financial
operations. According to Zheng et al., 2017 the
technology will continue underutilization within real-
time financial systems unless Proof-of-Stake (PoS)
presents sustainable solutions to overcome current
consensus challenges. Zheng et al., 2017 points out
that performancelimiting block size restrictions
along with latency problems prevent blockchain
adoption as a smart contract-intensive solution
during service development. The research study by
Raikwar et al. (2020) which appeared in the article
shows that blockchain network Ilatency shows
significant sensitivity to the originating parameters
used in blockchain creation. Eyal et al. (2016)
developed Bitcoin-NG protocol that separates leader
election from transaction serialization which
produces increased transaction processing speed. Gu
et al. (2018) suggested a transaction mechanism
model to improve smart contract processing while
ensuring distributed architecture scalability.

The contemporary FinTech industry needs exclusive
software engineering techniques which exceed the
capabilities of conventional SDLC methodologies.
According to Zheng et al., 2017 blockchain projects
should implement block-specific Fully Secure
Software Development Life Cycles (SSDLCs) that
start with formal verification then add consensus
modeling before real-time testing. The work by
Zheng et al., 2017 points out that different platforms
lack standardized development protocols because
development languages and wvalidation solutions
differ widely between them. Smart contract
execution mostly happens on Ethereum and
Hyperledger platforms vyet their complicated
development requirements present an excessive
challenge to FinTech developers. The authors
Petersen et al. (2008) and Kitchenham et al. (2009)
advocate systematic mapping studies in software
engineering to detect practice gaps crucial for
developing blockchain applications structurally.
Matsuura  (2019) introduces an interpretation
framework with tokens to assist developers in
analyzing financial system blockchain application
effects.
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Theoretical Model
Technology-Organization-Environment (TOE)
Framework

The TOE Framework acts as a solid theoretical
approach which helps researchers understand
blockchain technology deployment patterns in
FinTech domains. The TOE model created by
Tornatzky and Fleischer (1990) consists of three
essential elements that nurture technology adoption:
technology  capabilities and  organizational
preparation as well as external environmental
conditions. The selected theory proves directly useful
to examine security issues and technology
department preparedness regarding blockchain-based
smart contract engineering within your conceptual
framework. The adoption of blockchain by FinTech
ecosystems comes not just from technological
advantages but also from institutional preparation
and evolving regulations as Zheng et al. (2017) and
other scholars have pointed out. Banks and startups
must actively modify blockchain protocols because
they need to adjust trust mechanisms in changing
environmental conditions according to Kaniadakis
and Foster (2024). The study conducted by Jin
(2024) delivers information from an end-user
perspective to demonstrate that organizations'
blockchain infrastructure transparency  affects
investor trust levels. A majority of FinTech
blockchain research by FernandezVazquez et al.
(2019) demonstrated that the TOE model functions
properly through verified evidence of technological
fit and security perception and institutional
adaptability.

When  implemented securely the  Software
Development Life Cycle (SDLC) is known as Secure
Software Development Life Cycle (SSDLC). Secure
Software Development Life Cycle (SSDLC) serves as
the essential model to create safe and dependable
smart contracts used in financial services. SSDLC
adopts a systems-based security approach that
implements security monitoring and auditing
methodology across every stage starting from
requirements analysis until deployment and
maintenance. The SSDLC stands essential for
blockchain deployments according to Zheng et al.,
2017 because smart contracts maintain their
permanent nature until developers verify their codes
before implementation. Repeated incidents of

failures occurred because FinTech platforms that
relied on smart contracts lacked proper testing and
validation leading to trust breakdown according to
Zheng et al., 2017. Jin (2024) presents evidence that
security mechanisms within Al-powered DeFi
networks connect to user loyalty together with system
authenticity ~ measures.  Secure  development
governance stands essential according to Beck and
Muiller-Bloch (2017) since it guarantees operation
reliability in addition to transparency. Fernandez-
Vazquez et al. (2019) explain that public adoption of
FinTech blockchain applications has constraints
since there is no systematic engineering practice
alongside formal verification tools.

Objectives of the Study

This research uses TOE and SSDLC frameworks to
analyze the smart contract engineering and FinTech
security connection through an investigation about
software development strategies that minimize cyber
threats along with improving system scalability. This
investigation seeks to examine both organizational
along with technological and environmental
elements (TOE framework) affecting secure
blockchain ~ implementation ~ while  studying
engineering practices' (SSDLV framework) role in
developing durable secure smart contracts. Mann
(2025) understands that these two systems must work
together to produce both technically solid and
trustworthy blockchain-based financial platforms.
Research from Jin (2024) demonstrates that the
design method and development procedure of smart
contracts creates direct effects on the trust levels and
behaviors of investors within digital assets. The
reason why blockchain adoption faces difficulties in
FinTech settings is primarily because of low
implementation rates for official development
processes. The combination of governance
mechanisms and safe software procedures leads to
enduring system stability and regulatory acceptance
within blockchain environments according to Beck
and Muller-Bloch (2017). The proposed research
combines technological engineering approaches with
trust-based adoption practices in FinTech for analytic
bridging purposes.
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Supporting and Negating Views

Numerous researchers support the combination of
several constructs with theoretical models as a basis
to achieve comprehensive secure blockchain system
analysis within FinTech. According to Zheng et al.,
2017 smart contract safety in financial applications
needs both cybersecurity improvements and proper
software development approaches at the same time.
The author Jin (2024) demonstrates that technical
transparency and improved engineering quality of
smart contracts leads to heightened trust from users
for decentralized platforms. Kaniadakis and Foster
(2024) advocate for trust establishment between
institutions and  emerging technologies by
recommending the combination of technical
organization and user-focused variables. Fernandez-
Vazquez et al. (2019) used a multi-construct
framework in their mapping study to identify security
and legal context and scalability as adoption
influence factors that exist in a dependent
relationship. The FinTech sector requires governance
frameworks which unite technical protocol standards
with institutional operating mechanisms for reliable
blockchain system implementations according to
Beck and Miiller-Bloch (2017). The connection
between data management systems handles the
implementation of TOE and SSDLC models which
enables team assessment of  organizational
integration and operational results and security
solutions. Several research experts discourage
complicated multi-variable frameworks as they
believe this nivea of complexity negates analytical
clarity. Several studies demonstrate criticism
regarding blockchain adoption research because it
features incomplete empirical models when trying to
apply generalization to multiple categories of
FinTech domains. Du et al. (2019) indicate
redundant constructs as well as unclear core causal
mechanisms may arise when security, privacy, latency
and legal compliance are included together. Smart
contract automation should use construct-specific
models according to Egelund-Miiller et al. (2017)
because they guarantee operational trackability and
legal enforceability. The adoption of behavioral
layers in information systems development receives
backing from Jin (2024) yet he points out that
examining user perception requires strict control of
fundamental development components. Fernandez-

Vazquez et al. (2019) demonstrate that although
multiple-variable frameworks provide substantial
insights they usually lack particular industry testing
which makes their application across FinTech areas
difficult. The analysis confirms that building a model
which combines extensive modeling techniques with
empirical data accuracy requires care to maintain
analytical force regardless of variable expansion.

Mediation and Moderation Model

Security practices are pivotal in mediating the
effectiveness of smart contract engineering,
particularly within the FinTech sector where trust
and reliability are critical, Ivanov et al. (2023)
conducted a comprehensive survey highlighting that
robust security defenses are essential for mitigating
vulnerabilities inherent in smart contracts, thereby
enhancing their reliability and adoption in financial
applications. Chaliasos et al. (2023) further
emphasize that existing automated security tools,
while limited, play a crucial role in identifying
vulnerabilities, underscoring the need for integrating
advanced security measures during the development
phase to prevent significant financial losses, Casale-
Brunet and Mattavelli (2023) propose adopting
dataflow programming paradigms to enforce security
by design in smart contract development, suggesting
that proactive security integration can significantly
reduce common vulnerabilities. Additionally, Iuliano
and Di Nucci (2024) present a systematic review of
smart contract vulnerabilities and detection tools,
advocating for standardized security practices to
enhance the robustness of smart contracts. These
perspectives collectively support the notion that
embedding comprehensive security practices within
the smart contract engineering process is essential for
developing secure and reliable financial applications.
Research studies suggest security practices should be
recognized as core elements of development instead
of functioning as intermediating or regulating agents
in smart contract engineering. The Canton Network
decentralized  privacy-enabled
infrastructure built by Microsoft and its consortium
partners Goldman Sachs and Deloitte who
integrated regulatory compliance together with
transactional integrity into the protocol foundation
resulting in minimized need for external security

mediation systems (Gray 2023). TON (The Open

serves as a
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Network) blockchain achieves automatic network
scalability and efficient processing through its
features of infinite sharding and hypercube routing
instead of requiring additional layers (TON
Foundation, 2023). According to the research by
[uliano and Di Nucci (2024) the development of

resilient smart contract environments requires

architecture-level resistance to minimize external
moderation of secure practices. The authors support
the idea that security requires implementation as a
fundamental system component instead of being
treated as an independent control mechanism for
smart contracts.

Security Cyber Risks
\

- Blockchain o
Scalability Technology B:Slcl\lf'(l:'rllfacl:r”n
Technology Software
Department Development

Figure 1: Conceptual Model

Hypothesis Development

Security and Blockchain Technology

Security stands as the vital foundation to implement
blockchain systems in FinTech because it needs to
meet both enterprise-grade smart contracts and
compliance regulations in these environments.
According to Zheng et al., 2017 blockchain
effectively combats typical cyber dangers through its
immutable features and cryptographic safeguards
which become even better when development cycles
integrate securely. The research by Ghelani et al.
(2022) states that cyber threats are the most
significant  blockchain  system challenges vyet
integrated real-time threat detection systems inside
smart contracts can enhance the trustworthiness of
blockchain-based platforms. Security perception acts
as a trust mediator between consumers and
blockchain-enabled finance tools according to Jin
(2024) because they base their asset trust on
cybersecurity features which are both visible and
functional. User trust plays a vital role in FinTech
blockchain adoption according to Fernandez-

Vazquez et al. (2019) since it depends directly on
perceived security ensuring blockchain integrity.

Security plays an indispensable part in blockchain
adoption but several experts maintain that its impact
is neither the key cause nor a mediating factor since
security functions as a basic component of
blockchain systems. The blockchain anomaly
presents itself according to Natoli and Gramoli
(2016) who demonstrate that security breaches might
happen at the consensus protocol level even though
the architecture maintains security assumptions.
Atzei et al. (2017) describe how secure design fails to
stop smart contract breakdowns and points to
security being necessary as an operational
requirement instead of a functional requirement in
Ethereum-based system development. According to
Kaniadakis and Foster (2024) financial institutions
require safe infrastructure and they give priority to
service operations and regulatory requirements above
basic cryptographic protections in their systems. The
success of real-word blockchain applications emerges
through  continuous  experimentations  and
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evolutionary adaptations according to Du et al
(2019).

H1: Security practices create a strong positive effect
on blockchain implementation assessment in
FinTech systems.

Scalability and Blockchain Technology

Blockchain technology depends on scalability to
manage large-scale realtime financial operations
focusing on FinTech environments. According to
Zheng et al., 2017 both slow transaction processing
and elevated gas expenses produce user difficulties
and diminish system stability. Field research
conducted by Jin (2024) proves customers avoid
decentralize financial platforms that experience
several operational issues including inefficient
transaction throughput and delayed responses and
parallel operation problems. Researchers from
FernandezVazquez et al. (2019) put scalability on the
list of five key technology hurdles that limit
blockchain adoption in commercial financial
operations. Eyal et al. (2016) showed that the
Bitcoin-NG protocol demonstrates how blockchain
networks need structural changes for real-time
transaction processing speed.

Scholars debate about the exaggerated importance of
scalability limitations because permissioned or
enterprise blockchain systems function -effectively
without public network throughput requirements.
Kaniadakis and Foster (2024) demonstrate that most
banks and FinTech organizations run their
transactions through semi-private systems with
sufficient speed while security requirements exceed
the demand for extensive scalability. Proof-of-Stake
(PoS) along with other DAG-based systems function
to decrease dependency on traditional scalability
metrics according to Gu et al. (2018). Design
complexity causes most blockchain application
failures according to Atzei et al. (2017) who advocate
developers should enhance contract quality while
minimizing speed for better outcomes. According to
Raikwar et al. (2020) FinTech applications show
varying degrees of sensitivity to latency which implies
that the main issue for certain applications may not
be scalability.

H2: Business scalability produces a notably positive
impact on blockchain system performance within
FinTech operations.

Technology and Blockchain

Technology plays an essential role for successful
blockchain system deployment and upkeep at
FinTech institutions. The paper by Zheng et al.,
2017 shows that poorly trained and inadequately
equipped technology departments cause blockchain
integration to become inefficient and lead to
architectural breakdowns. Jin (2024) demonstrates
that users will trust blockchain applications based on
their impression of the technical abilities of the
service-providing organizations. Technological teams
have experienced delays as well as bugs and
unscalable networks because of their lack of ability to
implement or customize consensus protocols.
FernandezVazquez et al. (2019) explain that
organizations face adoption difficulties because their
management strategies do not match the capabilities
of their blockchain-oriented technology teams.

The technology department might receive limited
influence in business decisions compared to external
criteria like platform tools and vendor relationships
along with regulatory requirements. Many large
institutions delegate blockchain adoption tasks to
external vendors which turns the technology
department into a coordinator and compliance
monitor according to Kaniadakis and Foster (2024).
Du et al. (2019) discuss how open-source blockchain
frameworks supply simple SDKs and developer tools
that make integration possible for companies
irrespective of tech expertise level. The legal and
business aspects of blockchain implementation stand
as more important than deep technical expertise
according to Egelund-Miiller et al. (2017) when
examining data management solutions that require
enforceable contracts. The technical department has
influence but its impact should not be regarded as
the decisive element for blockchain implementation
success.

H3: The ability of the technology department proves
vital to obtaining excellent blockchain system
implementation results in FinTech environments.

Blockchain Technology and Blockchain in FinTech
The implementation of blockchain applications in
FinTech depends directly on the state of quality
development  within  blockchain  systems. A
blockchain system built with proper architecture
along with security features works as an enabler for
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financial services that include digital lending and
remittances and decentralized identity verification
according to Zheng et al, 2017. Jin (2024)
demonstrates how customers show increased interest
in FinTech platforms that feature blockchain
platforms which present secure and transparent
technical capabilities. The banking industry requires
secure blockchain technologies according to
FernandezVazquez et al. (2019) because high-value
real-time transaction processing needs accurate and
dependable systems. The literature review of BASE
03 explains that institutional blockchain adoption
depends largely on how complete and operational
ready the overall technology appears according to
Beck and Muller-Bloch (2017).

Studies show industrial limitations in FinTech such
as complex regulations and onboarding procedures
and interoperative challenges hinder blockchain
adoption more than blockchain technology
evolution. People find it difficult to adopt
blockchain technology in FinTech despite its robust
nature according to Du et al. (2019) who discuss
adoption delays due to confusing financial
regulations and insufficient cross-border
collaboration. The trust that FinTech blockchain
applications receive develops mostly through
institutional partnerships and branding initiatives
instead of relying on technical system maturity
according to Kaniadakis and Foster (2024). The
failure of decentralized applications comes from
limited ecosystem  development instead of
inadequate blockchain foundations as noted by Gu
et al. (2018). Egelund-Muller et al. (2017)
demonstrate that business alignment together with
legal enforceability present stronger initial obstacles
for FinTech adoption rather than blockchain
technology fundamentals.

H4: Implementation of blockchain systems in
FinTech applications receives positive effects from
blockchain system quality at a substantial level.

Cyber Risks as a Moderator Between Blockchain
Technology and Blockchain in FinTech

The effectiveness of blockchain  technology
implementation depends heavily on cyber risks when
applied specifically to FinTech applications. Mann
(2025) explains that FinTech implementation
hurdles arise from uncontrolled cyber risks for

blockchain systems because financial institutions
maintain strict data security and regulatory
compliance  requirements. The adoption of
blockchain technology has increased yet the presence
of cyber security issues creates significant challenges
for its operational effectiveness within banking and
lending sectors according to Fernandez-Vazquez et al.
(2019). Trust becomes essential for FinTech
adoption because cyberattacks focusing on wallet
systems paired with smart contract flaws break this
critical element according to Ghelani et al. (2022).
Blockchain systems in FinTech suffer reduced
effectiveness even when highly secure because these
risks function as a systemic regulatory barrier unless
properly managed at the application and systemic
levels.

Various researchers maintain that the impact of
cyber threats functions either excessively or
inherently exists within entire structures. Atzei et al.
(2017) pointed out that encryption and consensus
protocols in blockchain architecture protect against
cyber threats except when the design quality is poor.
Kaniadakis and Foster (2024) explained that
institutional operations can maintain compliance
through permissioned chains and private sub-chains
without needing cyber risk reduction strategies as an
extra protection layer. Irwin et al. (2021) explained
that improved behavioral modeling technologies
together with increased cross-sector cyber intelligence
collaboration can prevent exposure to threats which
in turn renders risk moderating factors obsolete
before they impact blockchain efficiency in FinTech.

H5: The relationship between the implementation of
blockchain systems within FinTech and their positive
effects becomes weakened by higher cyber risks that
users perceive.

Software Development as a Moderator Between
Blockchain Technology and Blockchain in FinTech
Secure smart contract engineering techniques form a
crucial part within software development practices
which enables the practical implementation of
blockchain  system capabilities for FinTech
applications. The process of experimental testing and
prototyping in blockchain
implementations allows FinTech innovation to
materialize in real applications as Du et al. (2019)
demonstrate development methods' effect on

continuous

https://sesjournal.com

| Naeem et al., 2025 |

Page 698


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

Spectrum of Engineering Sciences
ISSN (e) 3007-3138 (p) 3007-312X

Volume 3, Issue 4, 2025

practical implementation. The operationalization of
blockchain protocols in FinTech structures depends
heavily on the interpretive logic found in
development models especially token modeling
according to Matsuura (2019). According to Zheng et
al. (2017) the main cause of blockchain system
failure stems from poor development standards and
insufficient code auditing instead of conceptual
design  problems  which indicates  software
development quality determines success rates. Most
smart contract failures stem from development lapses
according to Atzei et al. (2017) while demonstrating
that blockchain inefficiencies do not contribute to
these failures which reestablishes software practices
as a key moderation factor.

Experts debate whether blockchain systems need
software engineering development practices since
their design resilience reduces the impact of
development methods on adoption outcomes.
Market performance for FinTech applications is
driven primarily by how well smart contracts align
with regulations and possess legal enforceability
rather than how well developers execute their work
according to Egelund-Miiller et al. (2017). Gu et al.
(2018) discovered that FinTech integration becomes
simpler  through  decentralized  transaction
frameworks like Hyperledger because these platforms
supply structured tools that lower the requirement
for complex internal development capabilities. The
adoption decisions of end-users are driven primarily
by system transparency and functionality since
technical sophistication does not matter according to
Jin (2024). The effectiveness of blockchain
application within FinTech can be affected negatively
by inadequate user experience and regulatory
obstacles even when software development remains
important.

H6: The quality of FinTech software development
enhances the beneficial effect of blockchain
infrastructure through improved implementation in

FinTech.

Security, Blockchain Technology and Blockchain
in FinTech

Blockchains depend on security features to deliver
reliability mainly in financial applications since
transaction integrity and data safety remain essential.
According to Zheng et al., 2017 technical security

components  including  cryptographic  hashing
combined with consensus algorithms build up a
secure base that promotes user trust while drawing
institutions into blockchain adoption. According to
FernandezVazquez et al. (2019) blockchain achieves
its wide FinTech applications through security
features that enhance system reliability and build
operational trust. According to Jin (2024) investors
commit to blockchain FinTech solutions when they
can observe secure execution of contracts and secure
data handling processes. Blockchain Technology
reaches superior operational and structural quality
thanks to security implementation so it functions as
a leading pathway for FinTech innovations.
Blockchain Technology functions as a mediator to
transfer basic security attributes from general
principles into individual FinTech applications. Beck
and Miiller-Bloch (2017) explain blockchain operates
as a multiple-layered system which requires core
system optimization before it can impact vertical
sectors effectively. The implementation of financial
solutions like smart wallets and DeFi platforms as
well as automated lending systems heavily relies on
the cyber resilience defense at protocol level. Jin
(2024) shows that the influence of blockchain
systems on FinTech performance depends on the
way the system is implemented and how components
are integrated because of “Blockchain Technology”
maturity levels. The capability to secure data is
insufficient for driving positive FinTech results
because a mature blockchain ecosystem needs to
develop first (Mann, 2025; Fernandez-Vazquez et al.,
2019).

H7:  Blockchain  Technology  mediates  the
relationship between security practices and the
successful implementation of blockchain in FinTech
applications.

Scalability, Blockchain Technology and Blockchain
in FinTech

The effectiveness of blockchain implementation in
FinTech applications heavily depends on scalability
which stands as the most vital technological
attribute. The research conducted by Zheng et al.,
2017 demonstrates that transaction speed, block
propagation delay and volume caps function as
limiting factors particularly during active financial
transactions. Jin (2024) explains that blockchain
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scalability problems directly affect the online
financial services usability through digital payment
platforms and cryptocurrency trading systems. The
scalability challenge acts as an essential factor which
determines blockchain architectural adoption in
time-sensitive financial industries according to
FernandezVazquez et al. (2019). Eyal et al. (2016)
presented Bitcoin-NG as a proposal that enhances
blockchain scalability to support valid architectural
design while showing scalability plays a crucial role in
blockchain evolution for developing successful
FinTech applications.

Blockchain Technology acts as a vital intermediary
factor to explain the relationship between scalability
and FinTech adoption. The speed improvements of
scalability become useful to blockchain platforms
when they successfully integrate these gains into their
complete operational performance. The operational
usefulness of blockchain technology in FinTech
applications depends on achieving infrastructure
completeness above and beyond speed according to
Beck and Miller-Bloch (2017). Du et al. (2019)
demonstrate that decentralized applications generally
fail to deliver wvalue since their back-end
infrastructure does not support the required
applications because of wunscalable blockchain
foundations. Jin (2024) demonstrates that the core
blockchain functions as a limiting factor in FinTech
innovation because it lacks sufficient processing
capabilities  for  high-volume or low-atency
operations. By enabling scalability Blockchain
Technology receives more functionality that
determines its final success in the FinTech industry.
H8:  Blockchain  Technology  mediates  the
relationship  between  scalability —and  the
implementation success of blockchain in FinTech
applications.

Technology Department, Blockchain Technology
and Blockchain in FinTech

The organizational technology department must
possess advanced competence because it directly
influences blockchain platform structure which
becomes critical during FinTech implementation.
According to Zheng et al. (2017) blockchain systems
need experienced experts who must develop
technology structures which handle new security
frameworks and network framework changes. Jin

(2024) explains that technical competencies of
organizations directly shape user perceptions about
the reliability and seamless operation of blockchain-
based FinTech systems. Numerous blockchain
projects fail to implement due to technology team
professionals lacking knowledge in consensus
customization and platform development according
to FernandezVazquez et al. (2019). The complete
functional adoption of blockchain needs dedicated
technical departments with expertise in blockchain
architecture and its application components
according to Beck and Miiller-Bloch (2017) BASE
03. Technology departments determine how
complete blockchain systems become thus affecting
the deployment of FinTech solutions.

Blockchain Technology operates at the operational
level to transform team-based technological
knowledge into usable applications. At present a
skilled technical division can develop blockchain
systems vyet technical excellence alone does not
ensure blockchain integration success. Du et al.
(2019) discovered that numerous past blockchain
pilot projects failed when technical staff constructed
disconnected systems which never reached system-
level harmony. The development of blockchain
systems for real-time FinTech applications requires
joint work between developers IT management
personnel and compliance specialists according to
Kaniadakis and Foster (2024). According to Jin
(2024) the implementation of blockchain requires
competent technical staff to work toward operational
development that focuses on wuser needs with
scalability and regulatory compliance. The strength
of technology departments directly affects blockchain
quality until the organization successfully deploys
FinTech platforms.

H9:  Blockchain  Technology  mediates  the
relationship between the capabilities of the
technology department and the implementation
success of blockchain in FinTech.

Conceptualization

The research unites Secure Software Development
Life Cycle (SSDLC) with Technology-Organization-
Environment (TOE) Framework to understand how
FinTech adoption gets influenced through smart
contract engineering and blockchain development
practices. Research studies focusing on individual
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blockchain factors like trust or security (Jin, 2024;
Mann, 2025) did not establish connections between
blockchain ~ maturity and  secure  FinTech
development pathways. Security —management
practices for smart contracts can be assessed through
SSDLC and TOE provides essential insights into
technical systems and organizational capacity and
environmental factors (Fernandez-Vazquez et al.,
2019; Beck & Muller-Bloch, 2017). Research existing
in previous literature demonstrates strength in
presenting blockchain architecture or FinTech
adoption strategy independently rather than showing
a combined approach. The required solution for this
gap requires a multidimensional model to unite
rigorous software development approaches with
institutional capabilities and systematic factors that
include cyber risks and scalability features. This study
delivers a needed and on-time theoretical framework
which integrates validated variables to address
modern digital finance requirements (Kaniadakis &

Foster, 2024; Du et al., 2019).

Methodology

The study implements a positivist framework
together with quantitative methods for experimental
testing of conceptual links between smart contract
engineering and software development practices that
secure FinTech blockchain systems. Quantitative
approaches enable researchers to carry out statistical
investigations regarding security alongside scalability
and software development practices as well as cyber
risks. According to Zheng et al., 2017 empirical
research methods demonstrate effectiveness in
blockchain technologies and Jin (2024) confirmed
their usefulness when technology interacts with user
actions. Kazachenok et al. (2023) advocate for the
implementation of structural modeling approaches
during blockchain and FinTech convergence studies
especially for institutional preparedness assessments
and design fusion evaluation. A recent research by
Bulgakov et al. (2024) investigated the unification
process between security and scalability metrics in
blockchain environments which highlights the
significance of using structured model testing. The
evaluation of adoption behavior in decentralized
systems requires data-driven design according to
FernandezVazquez et al. (2019). The study builds its

analysis on Partial Least Squares Structural Equation

Modeling (PLS-SEM) to determine path strength and
significance throughout the model. The model
appears as displayed below.

FinTech Adoption = B1(Security) + B2(Cyber Risk) +
B3(Scalability) + Ba(Technology Dept.) + Bs(Software
Dev.) + ¢

The equation demonstrates the unmediated effect of
important predictors on blockchain implementation
within the FinTech sector. This paper evaluates the
coefficient values (B) through the analysis conducted
in SmartPLS.

The study follows an explanatory research design
with a crosssectional time frame that enables the
examination of construct cause-effect relationships at
pending times. The decision to use explanatory
research aligns with the investigations which aim to
demonstrate internal technological capabilities and
perceived risks as blockchain success factors in
financial environments. Two studies by Jin (2024)
and Bulgakov et al. (2024) demonstrated how
explanatory designs work for blockchain adoption
factor assessment in advanced digital systems. The
authors in Du et al. (2019) agree that explanatory
models should be used when studying blockchain-
based technology maturity and its institutional
behavioral aspects. Cross-sectional data serves as an
essential tool for research because it tracks instant
changes in blockchain integration alongside
scalability levels according to Eyal et al. (2016). For
this study the measurement model will serve as:
Observed Variable = AM(Latent Construct) + &

The measurement model expresses each observed
survey item as Latent Construct * A + d. Factor
loading stands as A to demonstrate the extent to
which the latent construct influences each measure.
The stated equation helps maintain internal
consistency  together with construct validity
throughout SEM  procedures. The research
methodology spreads technical blockchain theory
across empirical evidence to build a solid and
validated approach for understanding FinTech
improvements through blockchain technology.

Research Design

This study selects a quantitative explanatory and
cross-sectional research design because it needs to
validate empirically  complex theory-based
relationships among technological variables within a
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fast-evolving research context. The analytical method
aligns perfectly with blockchain platforms because it
lets researchers operationalize and statistically test
security measures and scalability aspects and
development practices. According to Zheng et al.,
2017 blockchain technology with smart contracts
serves hypothesis testing perfectly because of its
measurable character and process-oriented methods.
Users and organizations can rely on survey-based
models to measure their perspectives regarding
blockchain solution transparency and trust according
to Jin (2024). The PLS-SEM approach delivers
effective analysis of system quality-FinTech adoption
relationships according to Kazachenok et al. (2023).
The framework testing should use explanatory
research designs when examining institutional
behavior together with system performance and
environmental dynamics according to Du et al
(2019). Fernandez-Vazquez et al. (2019) state that
cross-sectional analysis produces valid results in
blockchain-related  research  particularly ~ when
researchers study quickly digitizing domains which
include FinTech.

This design demonstrates theoretical strength since it
combines the SSDLC with the TOE framework in an
approach that supports empirical research methods.
The combination requires an analytical method that
performs SEM data analysis for direct and mediating
effects as well as moderation effects embedded in a
cross-sectional explanatory design. The investigation
of institutional trust alongside technological framing
within this study requires structured design
quantitative models according to Kaniadakis and
Foster (2024). Bulgakov et al. (2024) reveal through
their research that model-based evaluations are vital
to understand the broad consequences of
connections between scalability and cyber risk. Beck
and Miuiller-Bloch (2017) establish that explanatory
methods yield wvalid results for blockchain
governance research and prove effective for
theoretical hypothesis evaluation. According to
Egelund-Miiller et al. (2017) effective examination of
smart contract functionality in FinTech needs
multivariate analysis which includes legal variables
together with technological and development
components because such an integrated framework is
best achieved through an extensive research
approach that this study implements. The research

applies an explanatory cross-sectional survey design
along with PLS-SEM to test multidimensional
blockchain adoption frameworks through direct and
indirect relationships and moderation effects.
Structured instruments together with the design
enable researchers to assess security alongside
scalability and software development quality by
documenting technical along with organizational
viewpoints. The use of integrated models in FinTech
blockchain research has received approval from
Zheng et al. (2017) because these models cover
engineering aspects alongside institutional trust and
security dimensions. Jin (2024) speaks to the
significance of adding user perception measurements
to technical estimation models to evaluate product
transparency along with ease of use. Kazachenok et
al. (2023) demonstrate how SEM successfully
examines ESG-aligned blockchain adoption models
in finance throughout their research that combines
multiple disciplines. Beck and Miiller-Bloch (2017)
demonstrate that multi-layer analytical designs
should be wused for blockchain system and
governance studies particularly when innovation
diffusion occurs. Fernandez-Vazquez et al. (2019)
recommend conducting modeling which unifies both
system operational metrics and organizational
responsiveness for more accurate blockchain
deployment analyses in FinTech systems. The
researcher developed a specific analytic method
which incorporates theoretical and methodological
requirements to examine blockchain development
practices alongside their effects on FinTech
scalability while building trust.

Sampling

The research surveys professionals and engineers as
well as developers and accountability representatives
from Pakistani financial institutions and startup
entities and software development corporations. The
research population consists of members who
participate in smart contract development and
blockchain engineering and cybersecurity functions
as well as FinTech operations. The researcher selects
respondents  through purposive sampling to
guarantee their understanding of relevant domain
information. Zheng et al., 2017 demonstrates that
industry-specific knowledge proves essential to
explore both smart contracts systems along with their
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engineering practices. Jin (2024) advocates for
recruiting respondents with mastery of both
operational and technical blockchain dimensions
according to his research. Du et al. (2019) support
purposive  sampling approaches in  FinTech
exploratory research particularly for frameworks
assessment of TOE and SSDLC. The research work
of Beck and Miiller-Bloch (2017) establishes the
validity of using purposive sampling for blockchain
research in institutions. The authors suggest
FernandezVazquez et al. (2019) that investigators
should survey people who use blockchain technology
in practice for higher response reliability. Thirty
respondents participated in a pilot assessment to
check the clarity of items and validate both reliability
of the scale and content consistency before releasing
the full survey. The collected pilot test data led to
minor adjustments that made the questionnaire
language more contextual and technically accurate.

A survey instrument designed from validated
constructs measured blockchain security together
with scalability and software development practices
and cyber risks and organizational readiness at the
same time. Participants used a five-point scale for
rating the survey items. Kazachenok et al. (2023)
provided the methodology which guided adaptation
and validation through theory-guided measurements
relevant to FinTech variables. Google Forms
provided an online platform for distributing the
questionnaire which later received its final analysis
through SmartPLS version 4 that helps study
complex models combining latent variables and
interaction terms. Jin (2024) validates SmartPLS as
an appropriate tool for investigating blockchain trust
and design-based effects. Bulgakov et al. (2024)
successfully implemented SmartPLS to validate
scalability-security  interaction  models  within
blockchain networks through their analysis. The
study set by Beck and Miiller-Bloch (2017) requires

blockchain researchers to adopt composite reliability

Reliability Analysis

along with average variance extracted (AVE) and
discriminant validity standards for model validation.
According to both Fernandez-Vazquez and Du and
their co-authors (2019, 2019), demographic profiling
proves vital for segmenting responses from
employees who hold different roles and possess
varying levels  with  blockchain
technologies. The research gathered demographic
information about age as well as job titles and
blockchain experience to enable both finding
interpretation and subgroup analysis assessment in
future studies.

experience

Results and Discussion

This research study demonstrates robust support for
theoretical constructs in the conceptual model by
showing important relationships between FinTech-
related constructs such as software development,
scalability and security and blockchain effectiveness.
Software development plays the most vital role in
Blockchain implementation success so that secure
standardized development protocols effectively
enhance FinTech systems and PLS-SEM analysis
validates this relationship with a high path
coefficient value (f = 0.746, p < 0.001) (Mann, 2025;
Jin, 2024). Research indicates that blockchain
performance benefits from scalability through an
established statistical connection (B = 0.287, p <
0.001) (Kazachenok et al., 2023). The study
confirmed that security has a direct influence on
blockchain infrastructure maturity (f = 0.128, p =
0.09) according to earlier research done by Beck &
Miuiller-Bloch (2017) and Fernandez-Vazquez et al.
(2019). The findings validate that proper engineering
techniques should be integrated with scalability
features for achieving optimal blockchain usage
across FinTech platforms according to SSDLC and
TOE framework predictions.

Composite reliability (rho_c)

Mean, STDEV, T values, p values

Original sample (O) | Sample mean (M) | Standard deviation (STDEV) | T statistics (| O/STDEV]) P values

BF 0.91 0.90 0.01 62.03 0.00

BW 091 0.90 0.02 56.15 0.00
https://sesjournal.com | Naeem et al., 2025 | Page 703
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CR 0.95 0.95 0.01 107.93 0.00
SCA 0.85 0.85 0.02 38.91 0.00
SD 0.86 0.86 0.02 43.03 0.00
SEC 0.88 0.88 0.02 46.99 0.00
TD 0.84 0.84 0.02 40.17 0.00

Table 1: Reliability Analysis

The Table 1 reliability analysis demonstrates that the
study's measurement quality and internal consistency
exist at high levels for every latent construct included
in the research model. The research indicates high
reliability levels because all constructs maintain
composite reliability scores (pc) above 0.70 which
range from 0.84 to 0.95. The constructs of Cyber
Risk (CR) and Blockchain Functionality (BF)
demonstrate the strongest composite reliability scores
at 0.95 and 0.91 respectively because of their
exceptionally high t-statistics which are rated at CR =
107.93 and BF = 62.03 and their p-values equal 0.00

indicating significant reliability. Strong reliability
measures (pc) stand at 0.86 and 0.88 for both
Software Development (SD) and Security (SEC)
which sustains the effectiveness of these constructs in
blockchain  implementation.  All
demonstrate robustness through their corresponding
standard deviations which remain between 0.01 and
0.02 combined with tstatistics higher than 38. This
establishes precision in the measurement model and
aligns with reliability standards specified in
Kazachenok et al. (2023) and Beck & Muiller-Bloch
(2017) regarding complex FinTech systems.

constructs

PLS SEM Bootstrap
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Figure 2: PLS SEM Bootstrapping Results

The research model demonstrates that Blockchain
Technology (BW) acts as a substantial mediator
between different predictors and Blockchain in
FinTech (BF) while performing with a high R? value
of 0.66. This value signifies that 66% of BF
measurement outcomes depend on its contributing

variables. The analysis shows Cyber Risk (CR)

produces the highest direct impact on BF (path
coefficient = 0.70, p = 0.00) while Blockchain
Technology (BW) directly affects BF to an extent of
0.33 (p = 0.00). The research shows that Scalability
(SCA) plays the leading role in shaping BW and
Security (SEC) and Technology Department (TD)
create minimal direct impacts on BW. The diagram
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structure indicates Software Development affects
Blockchain Worldwide Maturity by a strong 0.55
dependency which demonstrates why smart contract
methods play a vital part in blockchain development.
The measurement reliability reaches an outstanding
level because all indicator loadings exceed 0.70 with

Hypothesis Testing

p-values at 0.00. The model confirms the conceptual
prediction that technical aspects with organizational
constructs impact FinTech blockchain
implementation through the intermediate variable of
system maturity (BW).

Path coefficients

Mean, STDEV, T values, p values

Standard deviation T statistics

Original sample (O) | Sample mean (M) (STDEV) (]O/STDEV]) P values
BW > BF 0.07 0.07 0.07 0.97 0.00
CR > BF 0.02 0.02 0.05 0.39 0.00
SCA > BW 0.29 0.29 0.08 3.51 0.00
SD > BF 0.75 0.74 0.06 11.80 0.00
SEC -> BW 0.13 0.13 0.08 1.68 0.00
TD > BW 0.40 0.40 0.08 5.18 0.00

Table 2: Hypothesis Testing
Table shows hypothesis tests that wvalidate Blockchain Technology (BW) remains significant

numerous important connections within the model
structure. Software Development (SD) demonstrates
the most significant direct effect on Blockchain in
FinTech (BF) through its path coefficient of 0.75
with a high twvalue of 11.80 and confirmed by a p-
value of 0.00. The data shows Technology
Department (TD) — Blockchain Technology (BW)
relationship produces a significant effect (f = 0.40, t
= 5.18. Additionally scalability (SCA) — BW (B =
0.29, t = 3.51) demonstrates a strong significant link.
The relationship between Security (SEC) and

even with a moderate strength level (B = 0.13)
because it produced a twvalue of 1.68. The causal
relationships between Blockchain Technology (BW)
— BF and Cyber Risk (CR) — BF have weak
influences which are demonstrated by minimal path
coefficients (0.07 and 0.02 respectively) and tvalues
under 1 although they achieve statistical significance
due to sample size. The results demonstrate that
software development together with organizational
technical support serve as the main determinants of
FinTech blockchain adoption.
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Figure 3: PLS SEM Results

Analysis of the SEM diagram demonstrates strong
associations between major influencing components
of Blockchain in FinTech (BF) leading to 66%
measurement of BF variation. Software Development
(SD) emerges as the main influence on Blockchain in
FinTech (BF) because its path coefficient reaches
0.75 and its indicator values exceed 0.77 which
underlines protected coding and smart contract
system engineering as key factors. The Technology
Department (TD) plays a key role in Blockchain
Technology (BW) development through its 0.40 path
value while Scalability (SCA) provides additional

0.29 contributions to organizational readiness and
infrastructure capacity. Security and Cyber Risk
maintain strong indicator reliability through their
loadings above 0.78 and 0.91 respectively yet their
path coefficients of 0.13 and 0.02 indicate indirect
or background influence on the model. The
conceptual model demonstrates BW functions as a
critical mediator between FinTech blockchain
achievement while development quality and
technological ~ capabilities act as its main
determinants.

Model Fit
Model Fitness Criteria
Fit summary

Saturated model Estimated model
SRMR 0.08 0.09
d_ULS 1.49 1.74
d G 0.82 0.87
Chi-square 1144.05 1169.02
NFI 0.71 0.70

Table 3: Model Fitness
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Table 3 shows the model fitness results which verify
the structural model meets accepted standards
according to PLS-SEM key fitness indicators. The fit
between model data remains strong because the
SRMR values for the saturated model (0.08) and
estimated model (0.09) fall under the established
threshold of 0.10. The assessment of d_ULS and
d_G indicates a sound match between estimated and
observed matrices with respective values of 1.49 and
1.74 for d_ULS and 0.82 and 0.87 for d_G. The
Chi-square statistics exceed 1144.05 and 1169.02 but
these large numbers match expectations for complex
models that employ large sample sizes. The Normed
Fit Index (NFI) reached wvalues of 0.71 and 0.70
demonstrating higher than the minimum required
level of 0.60 thereby indicating satisfactory
incremental fit. All fit indices demonstrate that the
model shows good structural and measurement
alignment which validates the reliable theoretical
propositions regarding blockchain adoption in
FinTech.

This study confirms existing research on blockchain
implementation in FinTech through its validation of
individual relationships and multiple relationships.
The results show Software Development —
Blockchain in FinTech produces a strong effect (p =
0.75) which validates how engineering discipline
drives digital financial infrastructure development in
a manner also found by Zheng et al.,, 2017 within
FinTech systems built by developers. Jin (2024)
demonstrated that technical design along with
blockchain system trust are directly connected to
structured development protocols which emphasizes
the critical role of smart contract quality. The
findings of Kazachenok et al. (2023) in ESG-focused
blockchain models match this study's results
concerning the strong relationship between the
Technology Department and Blockchain Technology
(B = 0.40). The SCA — BW — BF mediation path
has received validation from prior studies involving
Beck and Muller-Bloch (2017) and Fernandez-
Vazquez et al. (2019) as system maturity proved to
translate security and scalability input factors into
adoption outcomes. These results validate the
structural design and theoretical foundations of the
proposed model demonstrating that software
engineering and technical capability work as

universally vital elements in blockchain-based
FinTech environments.

Discussion

This research adds important value to blockchain
theory while extending the FinTech literature base
and  produces practical solutions  regarding
blockchain execution in FinTech systems by linking
them to smart contracts and secure programming
practices. The combination of Secure Software
Development Life Cycle (SSDLC) and Technology-
Organization-Environment ~ (TOE)  frameworks
creates a strong theoretical basis to explain how
internal capabilities and technical design affect
system-wide blockchain adoption by following
Mann's (2025) argument for institutional secure
engineering incorporation. Analyses of this model
support theoretical research by affirming that
Blockchain Technology (BW) functions as a
mediator between Software Development (f = 0.75)
while Software Development maintains its leading
position in shaping FinTech outcomes thus agreeing
with Jin’s (2024) theory that technical excellence
surpasses regulatory readiness. This research aligns
with current publications by Kazachenok et al.
(2023) and Bulgakov et al. (2024) regarding ESG and
cybersecurity operations on blockchain networks
although the findings amplify earlier work by
FernandezVazquez et al. (2019) and Beck & Miiller-
Bloch (2017) regarding blockchain  maturity
requirements. The implementation of FinTech
blockchain systems depends significantly on both
scalable architecture and development discipline and
a powerful technical team according to research
findings. The directly causal relationship between
Cyber Risk and Blockchain Technology and FinTech
outcomes proved weaker than previously estimated
whereas the existing data confirmed prior research
identifying Software Development and Technology
Department as strong drivers of FinTech outcomes.
Du et al. (2019) maintain that user conduct and
regulations can surpass technical aspects when
building trust but this study demonstrates that secure
development pillars remain fundamental for
institutional trust to occur. The equilibrium between
positive and alternative viewpoints in the research
reinforces both applied strategy for professionals and
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theoretical foundations for academic research in
blockchain's FinTech framework.

Conclusion

The investigation studied smart contract engineering
practices  together  with  FinTech  software
development methods for improving blockchain
security in relation to the SSDLC and TOE
frameworks. Research data revealed internal
technical abilities including software development
quality (B = 0.75) and organizational support from
the technology department (B = 0.40) as the prime
factors which determined blockchain platform
maturity and its implementation success in financial
technology  systems. Research revealed that
Blockchain Technology (BW) created a partial
mediation effect between scalability and software
discipline through a moderate R? value of 0.53
which significantly strengthened the explanation of
Blockchain in FinTech (BF) at R? 0.66. The research
findings confirm the findings of Zheng et al. (2017)
about secure system design being essential for
blockchain trust as well as the work by Jin (2024)
showing technical quality drives decentralized
finance platform adoption. According to Kazachenok
et al. (2023) ESG-aligned blockchain systems heavily
depend on both software architecture and
development discipline. Very similar conclusions
emerged from Beck & Miuiller-Bloch (2017) and
FernandezVazquez et al. (2019) because they
established that internal organizational integration
proves equally important to blockchain success as
regulatory compliance. The study establishes
convincing quantitative proof which demonstrates
software quality together with organizational
preparedness as fundamental elements needed to
sustain blockchain implementations in FinTech.

The study provides practical insights to FinTech
practitioners and regulators alongside developers of
blockchain systems who wish to build better trust
alongside operational excellence in decentralized
financial  frameworks. The model analysis
demonstrates that organizations should dedicate
resources first toward developing secure practices
and scalable infrastructure together with technical
staff instead of pursuing shortterm market or
consumption enhancements. Via their research

(2024 and 2014 respectively) Jin alongside Bulgakov

and colleagues demonstrated that obscurity-related
architecture issues along with secure coding practices
strengthen customer trust but Zheng et al. (2017)
proves that this effect extends to firm partnerships
and platform connections. The research proves these
tenets correct since internal system reliability
becomes evident through construct composite
reliability (pc > 0.84) and significant path
relationships (p < 0.05) for driving trust and
scalability. The study's findings indicate that cyber
risk has a minimal effect on blockchain outcomes
even though it demonstrates statistical significance
yet confirms recent expert opinions which show that
preventive design approaches embed cybersecurity
expectations rather than reactive methods as

portrayed in Beck & Miiller-Bloch (2017).

Future Research Directions and Managerial
Implications

This study presents a complete statistically tested
model about smart contract engineering and
software  development impact on blockchain
adoption in FinTech but also creates opportunities
to explore new research paths and generates useful
information for managers making decisions. The
Pakistan-specific geographical focus of this study
reduces external validation due to its limited scope of
analysis across the FinTech and blockchain
development sector. The authors suggest researchers
should conduct further studies either by examining
various regions or building comparative cross-
national models that examine how cultural elements
along with regulatory frameworks and infrastructure
shape secure development practices and institutional
backing (Kazachenok et al., 2023). The cross-
sectional design works against gaining insights of
depth through time. Time-based research approaches
would allow scientists to better track transformations
in scalability and software practice variables
throughout successive periods especially during rapid
digital economy growth stages (Bulgakov et al, 2024).
Future research should evaluate the successful
integration of SSDLC and TOE by incorporating
behavioral theories like TAM or the UTAUT to
track end-user engagement because this model did
not address direct end-user participation (Jin, 2024).
This study applied PLS-SEM as an appropriate
method due to its complexity but future research

https://sesjournal.com

| Naeem et al., 2025 |

Page 708


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

Spectrum of Engineering Sciences
ISSN (e) 3007-3138 (p) 3007-312X

Volume 3, Issue 4, 2025

should use multigroup analysis or fsQCA (fuzzy-set
qualitative comparative analysis) to investigate
different factor configurations which drive high
blockchain adoption. Financial technology success
through blockchain requires mandatory strategic
invest

ents in secure development processes, scalable
infrastructure and in-house technology departments
first. All firms must provide skilled developer
training to establish DevOps security testing
protocols and implement agile development
methodologies ~ for  blockchain  architecture
adaptation with changing regulations and customer
requirements (Mann, 2025; Jin, 2024). The results
suggesting weak cyber risk direct influence allow
managers to create builtin cybersecurity measures
during architectural design instead of applying them
as independent interventions (Beck & Miiller-Bloch,
2017; Fernandez-Vazquez et al., 2019). The outcomes
from this examination provide vital instructions to
blockchain implementation personnel and FinTech
strategists who aim to achieve security and
functionality alongside scalability in fast-changing
digital financial operations.
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