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Abstract- Fintech has emerged as a transformative 

force, driving cross-industry innovation by merging 

finance and technology to streamline processes and 

enhance service delivery. This article explores the 

multifaceted applications of fintech within three 

pivotal sectors: real estate, healthcare, and energy. 

In real estate, fintech innovations such as 

blockchain-enabled smart contracts, digital 

mortgage processing, and crowdfunding platforms 

are redefining transaction transparency and 

investment accessibility. In healthcare, digital 

payment solutions, blockchain-based patient data 

management, and AI-driven billing automation are 

improving financial efficiency and also enhancing 

patient care. The energy sector, meanwhile, benefits 

from fintech through decentralized digital payment 

systems, blockchain-facilitated energy trading, and 

fintech-driven sustainability finance, including 

carbon credit trading. The study systematically 

examines key opportunities that these fintech 

solutions offer, such as improved efficiency, 

enhanced transparency, and democratized access to 

financial services. Concurrently, it addresses 

significant challenges including regulatory hurdles, 

interoperability issues with legacy systems, 

cybersecurity risks, and resistance from traditional 

stakeholders. Through synthesizing current 

literature, empirical studies, and industry data, this 

article aims to provide a comprehensive analysis of 

the evolving fintech environment and propose 

strategic recommendations for fintech developers, 

businesses, and regulators. 
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I. INTRODUCTION 

 

Fintech, which represents the intersection of finance 

and technology, involves the creation of innovative 

digital solutions designed to improve and streamline 

financial services through automation and advanced 

technologies. In today’s digital economy, fintech has 

extended beyond the traditional boundaries of the 

financial sector, significantly transforming industries 

such as real estate, healthcare, and energy (Forbes 

Councils, 2024). This cross-industry integration of 

fintech is reshaping business models, enhancing 

operational efficiency, and creating new opportunities 

for growth and innovation (Abad Ur Rehman & 

Sufiyan Momin, 2024). 

 

The real estate sector, historically resistant to 

technological disruptions, is undergoing a fintech-

driven transformation. The FinTech in Real Estate 

Market was valued at USD 19 billion in 2023, and it is 

projected to grow to USD 87 billion by 2031, with a 

compound annual growth rate (CAGR) of 17% from 

2024 to 2031 (Verified Market Research, 2024). 

Blockchain technology for secure property 

transactions and AI-driven analytics for pricing and 

market trends are revolutionizing property 

management and investment through enhanced trust 

and transparency (Forbes Business Council, 2023). 

 

In healthcare, fintech is tackling persistent challenges 

related to billing, payment processing, and patient 

financing. The integration of fintech platforms such as 

10mg, which uses AI-powered credit scoring, has 

allowed healthcare providers in emerging markets to 

access fast, collateral-free loans, thereby improving 

patient care and service delivery (World Economic 

Forum, 2023). Streamlining claims processing and 

implementing secure payment systems, fintech is 

improving the efficiency of healthcare operations and 

enhancing financial accessibility for patients. 
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The energy industry is likewise witnessing fintech 

integration, particularly in billing systems, 

decentralized financial platforms, and green energy 

investments (Alam, 2024). While industry-specific 

statistics are limited, fintech-driven solutions are 

facilitating transparency, efficient resource allocation, 

energy trading, and innovative investment models 

aligned with the global push toward sustainability 

(Ugochukwu et al., 2024; Alam, 2024). 

 

The rationale for focusing on real estate, healthcare, 

and energy industries lies in their transformative 

potential through fintech adoption. These sectors face 

unique challenges that can be addressed with 

innovative financial solutions, creating opportunities 

for greater transparency, efficiency, and improved 

service delivery. Their dynamic nature and 

intersection with technology make them ideal for 

cross-sector analysis. 

 

This paper aims to explore the transformative role of 

fintech in these non-financial sectors, focusing on the 

integration of payment systems, blockchain 

technology, and digital commerce. Key questions 

guiding this study include: How is fintech 

transforming the real estate, healthcare, and energy 

sectors? What challenges hinder the adoption of 

fintech solutions in these industries? What regulatory 

and technological frameworks are necessary to ensure 

successful fintech integration? Addressing these 

questions will allow the study to offer a thorough 

analysis of the evolving landscape and propose 

actionable strategies for leveraging fintech's potential 

beyond the traditional financial sector. 

 

II. LITERATURE REVIEW 

 

1. The Evolution of Fintech and Digital Commerce 

Julia (2024) described the term “fintech” as the 

integration of technology into the products and 

services offered by financial companies to enhance 

their usage and delivery to consumers. This process 

primarily involves unbundling traditional offerings 

and creating new markets for these financial services. 

Its evolution can be mapped out through various 

significant stages. 

 

Fintech 1.0 (1866-1967, Foundation Age): According 

to Broto et al. (2021), the shift from analog to digital 

occurred during this period. During this stage, the 

foundational infrastructure for globalized financial 

services was built, marked by the establishment of the 

first transatlantic cable in 1866 and Fedwire in 1918 in 

the USA, enabling the initial electronic fund transfer 

systems using telegraph and Morse code technologies, 

which, although basic by today's standards, 

revolutionized the ability to conduct financial 

transactions over long distances during an era of 

developing infrastructure and transportation, thereby 

initiating the era of financial globalization (The 

Payments Association, 2020). 

 

Fintech 2.0 (1967-2008, Age of Banking): The 

introduction of electronic payment systems and the 

rise of digital banking characterized this period. The 

phase of digitalization was characterized by 

advancements in securities markets (NASDAQ), 

payment systems (ATMs, SWIFT), mass 

computerization (financial calculators, PCs), and 

communications (Internet, mobile), and this phase 

lasted for 40 years (Buckley et al., 2023). In 1967, the 

installation of the first Automated Teller Machine 

(ATM) at Barclays Bank in London marked a 

revolutionary change in the way cash withdrawals 

were conducted (Julia, 2023). The 1990s saw the 

emergence of online banking, with institutions like 

Wells Fargo offering internet banking services 

(American Deposits, 2023). 

 

Fintech 3.0 (2008-present, Age of Startups): 

Following the 2008 financial crisis, there was a surge 

in fintech startups aiming to disrupt traditional 

financial services. According to Seven Peaks Software 

(2023), this age consists of the launch of Bitcoin in 

2009 which introduced blockchain technology, which 

led to the creation of cryptocurrencies and 

decentralized finance, along with digital wallets like 

Google Wallet (2011) and Apple Pay (2014). 

 

Fintech 3.5 (2014-2017, Globalization Age): This is 

the era that marked a shift away from the Western-

dominated financial world, with China and India 

beginning to contribute significantly to the fintech 

industry by focusing on digital solutions instead of 

developing complex physical banking infrastructure, 

leading to the expansion of digital banking and the 

emergence of SaaS developments like m-Pesa in 

Africa, Chinese Alipay, and payment banks in India, 
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all driven by an enhanced focus on consumer behavior 

and internet use for accessing information (Polygon 

Technology, 2023) 

Fintech 4.0 (2018-Present, Disruptive Technology): 

The Age of Disruptive Technologies is characterized 

by continuous innovation and the integration of 

technologies like AI, which provides personalized 

investment advice and enhances customer service, 

ML, which personalizes financial experiences and 

automates risk assessments, and open banking, which 

facilitates secure data sharing and ensures competition 

among app developers, ultimately offering more 

practical financial solutions (Zigurat, 2022). 

 

Key fintech solutions that have emerged include: 

Payment Systems: Digital payment platforms like 

PayPal, launched in 1998, have transformed online 

transactions. In 2024, PayPal saw a 7% increase in net 

revenues to $31.8 billion, total payment volume of 

$1.68 trillion, an 8.8 million rise in active accounts to 

434 million, generating $6.8 billion in free cash flow 

while returning $6.0 billion to shareholders via share 

repurchases, and the Board authorized a new $15 

billion stock repurchase program, on top of the $4.86 

billion remaining from the June 2022 program 

(StockTitan, 2024). More recently, launched in late 

2020, Pix, an online instant payment system by 

Brazil's central bank, has surpassed credit and debit 

cards in popularity, significantly reducing cash usage, 

handling over 2 trillion reais ($338 billion) in monthly 

transactions, and is expected to manage $30 billion in 

e-commerce spending within two years, with a new 

feature for recurring bills benefiting streaming firms 

(Reuters, 2025). 

 

Blockchain Technology: Beyond cryptocurrencies, 

blockchain is utilized for secure and transparent 

transactions across various sectors, including supply 

chain management and real estate. Blockchain 

technology has rapidly evolved, revealing its potential 

to enhance financial security and operational 

efficiency through decentralization, transparency, 

immutability, and security, providing credible 

solutions to issues like fraud and inefficiency, and 

transforming traditional banking systems, supply 

chains, and transaction processes beyond its initial use 

in cryptocurrencies (Shoetan & Familoni, 2024). 

 

Artificial Intelligence (AI): AI-driven finance 

applications, such as robo-advisors and fraud detection 

systems, enhance decision-making and operational 

efficiency in financial services. Robo-advisors are 

automated digital platforms that use AI and advanced 

algorithms to provide personalized investment 

management and financial planning services, making 

professional-grade financial advice more accessible 

and affordable by analyzing market data, optimizing 

portfolios, and executing trades with minimal human 

intervention, thus appealing to tech-savvy and cost-

conscious investors while catering to the growing 

demand for digital-first financial solutions 

(Onabowale, 2025). 

  

2. The Role of Fintech in Cross-Industry Digital 

Transformation 

Digital transformation refers to the integration of 

digital technology into all aspects and operations of an 

organization, resulting in infrastructural changes that 

alter how the organization operates and delivers value 

to its customers (Sascha et al., 2022). Fintech plays a 

pivotal role in this transformation across various 

industries: 

  

Real Estate: Blockchain technology is being explored 

for property transactions, offering increased 

transparency and efficiency. Blockchain technology 

enhances trust in real estate transactions by providing 

a decentralized, transparent, secure, and immutable 

ledger for title verification, minimizing intermediaries, 

and allowing seamless tracing of property ownership, 

while smart contracts streamline processes and reduce 

fraud and disputes through immutable records and 

efficient identity verification (BuildZone, 2023). 

 

 
Figure 1: Thematic areas of Digital Real Estate 

Source: Costa, 2024 
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According to Coasta (2024), the digitalization of the 

real estate process has enabled virtual closings, 

allowing remote transactions that reduce 

administrative burdens and logistical challenges while 

ensuring secure and convenient transactions through 

digital signatures and secure document storage. The 

digital real estate transformation framework, as 

described by Naeem et al. (2023), can assist 

stakeholders, urban planners, and decision-makers in 

utilizing digital tools and advanced technologies, 

revolutionizing future urban planning and real estate 

development through decision support systems. 

  

Healthcare: Fintech solutions address challenges in 

billing, payment processing, fragmented patient 

records, and patient financing. For example, 10mg 

Health's innovative AI-driven credit scoring platform 

revolutionizes healthcare financing in emerging 

markets by providing real-time, accurate assessments 

of healthcare providers' creditworthiness, allowing 

them to secure collateral-free loans quickly and 

bypassing traditional barriers like fragmented credit 

databases and high collateral requirements to enhance 

financial inclusion thereby improving patient care 

(Jocelyn, 2023). 

 

Energy: The integration of fintech in the energy sector 

includes improved billing systems and the facilitation 

of green energy investments. According to Farooqi et 

al. (2024), fintech innovations can significantly lower 

the time and costs of energy transactions by 

automating processes and ensuring real-time data 

accuracy, with blockchain technology providing 

transparent and tamper-proof records that reduce fraud 

and increase trust among market participants. 

Decentralized financial platforms promote 

transparency and innovation in energy trading. 

Blockchain technology eliminates intermediaries, 

enables secure and transparent transactions, monitors 

and validates renewable energy production and use, 

boosts confidence in renewable energy markets, 

supports decentralized smart grids, facilitates efficient 

energy trading with DERs like solar panels and 

windmills, automates energy agreements via smart 

contracts, and enhances transparency and reduces risks 

in energy commodity trading (Taherdoost, 2024). 

 

Theoretical perspectives suggest that fintech acts as a 

catalyst for innovation by introducing new business 

models and disrupting traditional processes. New 

fintech business models, offering greater efficiency, 

security, and flexibility, introduce innovative products 

and services that boost competition in the financial 

industry, though they face challenges related to 

stability, sustainability, and security; nevertheless, 

they hold potential benefits for consumers, regulators, 

and the industry's reputation (Siddiqui & Rivera, 

2022). 

 

Prior studies have examined fintech applications in 

non-financial sectors, highlighting benefits such as 

increased efficiency, cost reduction, and enhanced 

customer experiences. Lamey et al. (2024) offer bank 

managers strategies for improving NFP through FA 

and CEPs during crises while aiding policymakers 

create a legislative framework that encourages banks 

to invest in CE models and establishes reward systems. 

In 2022, the World Bank Group aimed to guide 

Emerging Market and Developing Economies 

regulators and supervisors on fintech regulation and 

supervision, emphasizing stability, safety, financial 

system integrity, competition, a level playing field, 

and addressing emerging data privacy risks (World 

Bank Group, 2022). In the energy sector, Houjian et 

al. (2023) highlighted that Fintech can directly 

enhance consumers' purchases of energy-consuming 

goods and indirectly boost the economic confidence of 

consumers and businesses through increased stock 

market activity, thereby increasing the demand for 

energy-intensive products. Aziz et al. (2024) 

suggested that the transition is the pathway through 

which FinTech impacts green growth, advising 

policymakers to focus on energy transition and 

FinTech to address issues related to China's rapid 

economic growth. Meiling et al. (2021) noted that 

FinTechs help healthcare users access funds more 

quickly at lower interest rates, meeting patients' 

medical needs and that digital financial technologies 

have also enhanced environmental health by 

supporting ESG-related opportunities, improving risk 

management and identification, promoting 

information symmetry, and directing capital toward 

sustainable investments. Cambaza (2023) highlighted 

that FinTech can significantly help overcome financial 

barriers to healthcare, ensuring quality care is not 

limited by personal economic circumstances, and 

enhancing the universal efficiency and effectiveness 

of healthcare delivery. Affan et al. (2024) noted that 
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AI and big data have transformed property valuation 

with precise assessments for investors and buyers, 

digital lending platforms have made mortgage 

processes more accessible, and blockchain-powered 

smart contracts have automated transactions, reduced 

costs, and enabled fractional ownership. Fintech has 

democratized real estate investment, improved 

transaction efficiency through automation, enabled 

real-time data access, allowed investment portfolio 

diversification, and reduced costs (Pedro, 2023). 

Although fintech faces challenges such as 

cybersecurity threats, lack of personalization, market 

turbulence, regulatory compliance, and the need for 

technological infrastructure, its evolution highlights 

increasing integration into various industries, driving 

digital transformation, and offering innovative 

solutions to longstanding challenges. 

 

III. CROSS-INDUSTRY APPLICATIONS OF 

FINTECH 

 

Fintech in Real Estate 

Fintech innovations in real estate offer transformative 

benefits like enhanced transaction transparency 

through blockchain and democratized investment via 

crowdfunding, but face challenges such as regulatory 

uncertainties, security vulnerabilities, and resistance 

from traditional market participants, necessitating 

future research and policy development to ensure 

successful integration and creating more efficient, 

accessible property markets. 

  

a. Opportunities 

Smart Contracts and Blockchain for Transparent 

Transactions: 

Blockchain technology, especially smart contracts, 

transforms property transactions by embedding terms 

into immutable, self-executing contracts, reducing 

bureaucracy, corruption, and fraud risks (Uchani & 

Xu, 2023). In California, Propy's blockchain-based 

condo sale reduced closing time, cut costs, and 

enabled real-time transaction tracking, while Sweden's 

Land Registry used blockchain for accurate, fraud-

resistant property transactions. Georgia's government 

implemented a tamper-proof blockchain system for 

land titles, boosting trust and foreign investment, and 

in the UAE, Dubai's Land Department integrated 

blockchain for efficient real estate management as part 

of its smart city strategy (Hakia, 2024). Primior Team 

(2024) noted that, unlike traditional methods, 

blockchain enables secure, transparent, and 

instantaneous property transactions, revolutionizing 

real estate operations and ownership. Virtual property 

tours have gained traction, offering immersive 

viewing experiences that allow prospective buyers to 

explore properties remotely, thereby broadening 

market reach and expediting decision-making 

processes. With VR and AR technologies, realtors 

offer immersive, interactive property tours with almost 

walk-through experiences that break geographical 

barriers, allowing prospective buyers to experience 

sensory details like touch and sound, and visualize 

their own furniture in the space, enhancing the 

decision-making process (Emenike, 2023).  

 

Companies like Sotheby’s, Redfin, and Zillow have 

successfully integrated VR technology into their 

operations, creating immersive virtual tours for 

properties that enhance the viewing experience, 

increase engagement, and attract a global audience, 

significantly benefiting their real estate listings (The 

Luxury Playbook, 2025). Also, AI-powered tools (like 

the SARIMA Model) are transforming property 

appraisals and valuations by analyzing large historical 

and trend datasets to provide accurate, real-time 

assessments, which aid in setting competitive pricing 

and expediting transactions (Alburshaid & Al-Alawi, 

2024; Veluru, 2023). The adoption of value financing 

models, such as “buy now, pay later” schemes, is 

emerging in the real estate sector, offering flexible 

payment options that make property investments more 

accessible to a wider audience. In 2022, 360 million 

people used BNPL services, a scheme that lets 

consumers pay for goods and services later through a 

third-party financier, contributing to the fintech 

industry's $150 billion value, which is expected to 

more than double in five years (Startup Lagos, 2024). 

  

• Digital Mortgage Processing and Automated 

Property Management: 

According to Shende (2024), the digitalization of 

mortgage processing has streamlined application 

disbursements and enhanced security and 

transparency. AI is revolutionizing credit scoring and 

lending by using diverse data points to better assess 

creditworthiness, resulting in more inclusive lending 

practices, unlike traditional methods that heavily rely 

on credit history and often disadvantage individuals 
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with limited credit records (Aubergine, 2024). 

Additionally, autonomous property management 

significantly boosts operational efficiency by 

automating routine tasks, allowing managers to focus 

on strategic decisions and tenant relationships, and 

providing real-time monitoring, maintenance alerts, 

and data-driven insights (Livwith, 2024). 

  

• Crowdfunding Platforms for Real Estate 

Investments: 

Crowdfunding platforms have democratized access to 

real estate investments by allowing smaller investors 

to participate in property markets that were once 

accessible only to high-net-worth individuals or large 

institutions (Sofia, 2023). These platforms aggregate 

capital from numerous investors, reducing the entry 

barrier and diversifying investment portfolios. 

Empirical studies have demonstrated that real estate 

crowdfunding can yield returns comparable to 

traditional investments, while also providing liquidity 

benefits and lower capital requirements (Sean 2023; 

Brian, 2023). 

  

b. Challenges 

Regulatory Hurdles in Digital Property Transactions: 

Despite the opportunities, the digitalization of real 

estate transactions faces considerable regulatory 

challenges. Many jurisdictions are still adapting legal 

frameworks to accommodate blockchain-based 

property transfers and digital mortgage processes. 

Insurance providers must adhere to traditional 

compliance measures while adapting to new 

regulatory frameworks to smoothly integrate 

blockchain technology into existing title insurance 

processes (Rosa & Héctor, 2021). The application of 

blockchain technology encompasses aspects of law, 

taxation, and compliance, but its implementation is 

challenging due to the underdeveloped global legal 

and regulatory policies and the differences in laws and 

regulations across countries and regions (Yang, 2024). 

  

Security Concerns in Blockchain-Based Transactions: 

Despite blockchain's strong security features, 

vulnerabilities like smart contract coding errors and 

cyber-attacks can cause significant financial losses, 

necessitating thorough testing and continuous 

monitoring for secure smart contracts (E-SPIN Group, 

2024). Data breaches in related sectors have shown 

that even minor security lapses can undermine trust 

and hinder adoption. Security breaches can have 

severe implications in the real estate sector, where the 

stakes—both financially and legally—are high. 

Scholarly articles emphasize that Blockchain-based 

IoT systems improve data integrity, transparency, 

accountability, and interoperability, but they also 

introduce unique cybersecurity challenges such as IoT 

device security, blockchain security, and the 

integration of IoT devices with blockchain 

infrastructure (Alajlan et al., 2023). 

 

• Adoption Barriers Among Traditional Real Estate 

Stakeholders: 

The integration of fintech into real estate is often met 

with resistance from traditional stakeholders who are 

accustomed to conventional methods (Aaron, 2024). 

There is a significant learning curve associated with 

adopting new technologies, and stakeholders may be 

hesitant to transition without clear evidence of long-

term benefits. Research comparing adoption rates 

across industries indicates that cultural and 

institutional inertia is a primary barrier, with up to 40% 

of surveyed real estate professionals expressing 

reluctance to fully embrace digital solutions without 

extensive regulatory and technical support (Zhou et 

al., 2021). 

  

• Fintech in Healthcare 

The integration of fintech into the healthcare sector is 

redefining the way financial transactions and data 

management are handled, offering innovative 

solutions that enhance service delivery and operational 

efficiency. However, as fintech technologies become 

more deeply embedded in healthcare, both 

opportunities and challenges emerge that require 

careful navigation. 

  

a. Opportunities 

Digital Payment Solutions for Healthcare Services: 

Digital payment platforms are streamlining the 

financial aspects of healthcare services. Mobile health 

payment solutions enable patients to settle bills 

quickly and securely, improving the overall patient 

experience (Harris CareTracker, 2024). Digital 

payment methods have contributed to a reported 25% 

increase in payment efficiency in several healthcare 

institutions, reducing administrative overhead and 

wait times (Afwan, 2025). Studies in the World Bank 

(2024) report highlight how such systems can alleviate 
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cash flow challenges in healthcare, streamlining the 

process, enabling accountability, reducing 

inefficiency, and improving how finances are sourced, 

particularly in regions where traditional banking 

infrastructure is limited. 

• Blockchain for Secure Patient Data Management 

and Interoperability: 

Blockchain technology offers a great solution for 

managing sensitive patient data, ensuring secure, 

transparent, and tamper-proof records (Munyaneza, 

2024). Through enabling interoperability across 

disparate systems, blockchain facilitates the seamless 

sharing of medical histories and treatment records 

among authorized healthcare providers. Blockchain 

offers versatility, interconnection, accountability, and 

authentication for data access, ensuring that health 

records remain safe and confidential for various 

purposes by providing decentralized protection and 

mitigating specific threats in healthcare (Abid et al., 

2021). This technology enhances data security and 

improves the accuracy and accessibility of patient 

information. Utilizing the capabilities of blockchain 

and hybrid deep learning, healthcare systems can 

surpass traditional limitations, enhancing efficient and 

secure data management, personalized patient care, 

and ensuring advancements in medical research (Ali et 

al., 2023). 

  

• AI-Driven Fintech Applications for Health 

Insurance and Billing Automation: 

Artificial intelligence (AI) integrated with fintech 

solutions is revolutionizing health insurance and 

billing processes. AI-driven platforms are capable of 

automating claims processing, detecting fraudulent 

activities, and predicting patient billing patterns with 

remarkable precision (Pingili et al, 2025). Integrating 

AI into healthcare has immense potential for 

enhancing disease diagnosis, treatment selection, and 

clinical laboratory testing by leveraging large datasets 

to identify patterns, resulting in increased accuracy, 

reduced costs, time savings, minimized human errors, 

and advancements in personalized medicine, 

optimized medication dosages, population health 

management, guidelines establishment, virtual health 

assistance, mental health support, patient education, 

and patient-physician trust (Alowais et al., 2023). 

  

b. Challenges 

Compliance with Data Privacy Regulations: 

Healthcare data is among the most sensitive 

information, and its management is governed by strict 

regulations such as the General Data Protection 

Regulation (GDPR) in Europe and the Health 

Insurance Portability and Accountability Act (HIPAA) 

in the United States. Fintech solutions must adhere to 

these stringent standards to ensure the privacy and 

security of patient data. Oyewole et al. (2024) 

emphasize the critical role of ethical considerations in 

FinTech adoption, highlighting the importance of 

integrating ethical practices to safeguard consumer 

rights and data protection. Non-compliance with data 

privacy laws can lead to severe and widespread 

consequences for individuals and organizations, 

including legal penalties, fines that may reach millions 

of dollars or a percentage of the company's annual 

revenue, reputational damage, loss of business 

opportunities, and loss of competitive advantage 

(Selleo, 2024). 

  

• Integration with Legacy Healthcare Systems: 

According to Global Fintech Series (2024) integrating 

legacy systems with fintech applications is 

challenging due to the lack of interoperability caused 

by outdated programming languages, rigid data 

structures, and siloed architectures, but AI tools can 

act as intermediaries by translating data formats, 

automating workflows, and ensuring seamless 

connectivity. This creates significant integration 

challenges, as data silos and incompatible 

technologies can impede the smooth operation of 

digital payment systems and blockchain solutions. 

Borges do Nascimento et al. (2023) found that 

infrastructure and technical issues, psychological 

barriers, and workload-related concerns hinder 

healthcare professionals from comprehensively 

adopting digital health technologies while deploying 

training, assessing their perception of usefulness and 

willingness to use, and offering multi-stakeholder 

incentives are key enablers for enhancing their 

adoption of digital interventions. 

  

• Consumer Trust and Security Concerns: 

Despite the benefits offered by fintech in healthcare, 

consumer trust remains a critical barrier. According to 

Eunho & Joon (2025) , patients who experience a 

healthcare data breach are less likely to visit hospitals 

in the subsequent months, with the impact being more 

significant in severe incidents, such as those caused by 
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employees or large-scale breaches. Building and 

maintaining trust requires ongoing investment in 

cybersecurity measures and transparent 

communication regarding data handling practices. 

Review by Muhammad et al. (2025) highlights 

cutting-edge AI innovations addressing trust, ethics, 

and security in healthcare, emphasizing the critical 

role of ethical design and interdisciplinary 

collaboration in shaping the future of healthcare AI. 

  

• Fintech in the Energy Sector 

The energy sector is undergoing a transformative 

phase as fintech solutions facilitate novel approaches 

to managing and transacting energy. By integrating 

digital payment systems, blockchain technology, and 

sustainability finance, fintech is opening up new 

avenues for efficiency and transparency in energy 

markets. However, these opportunities come with 

distinct challenges that need to be addressed to fully 

realize fintech’s potential in the energy domain. 

  

a. Opportunities 

Digital Payment Solutions for Decentralized Energy 

Transactions: 

Fintech platforms are enabling seamless digital 

transactions in decentralized energy markets. With the 

rise of distributed energy resources (DERs) such as 

solar panels and wind turbines, there is an increasing 

need for efficient payment systems that can handle 

micro-transactions and real-time settlements. 

Blockchain-enabled peer-to-peer (P2P) energy trading 

allows prosumers to directly sell their surplus 

electricity to local consumers, bypassing retailers, 

which enables mutually beneficial transactions by 

allowing prosumers to earn more than through feed-in 

tariffs while consumers pay less per kWh and support 

renewable energy without needing to own the 

technology (Wongthongtham et al., 2021). Blockchain 

technology offers a transformative opportunity for the 

energy sector, with adoption growing at over 40% 

annually due to its ability to enhance transparency, 

security, and decentralization, and can address DSM 

inefficiencies by enabling peer-to-peer energy trading, 

automating demand response through smart contracts, 

and ensuring secure data sharing among participants 

(Boumaiza, 2025). 

  

 

• Blockchain for Energy Trading and Grid 

Management: 

Blockchain technology is proving to be a game-

changer in managing energy grids and trading energy 

on decentralized platforms. Blockchain-enabled smart 

energy systems highlight the intersection of cutting-

edge technologies reshaping the energy sector, with 

blockchain facilitating secure, transparent, and 

decentralized energy transactions and data 

management, enhancing trust and efficiency among 

energy producers, consumers, and prosumers, while 

smart grid and microgrid technologies are crucial for 

creating adaptive, self-sufficient energy networks that 

incorporate renewable energy sources, promoting 

sustainability and improved energy management 

(Abderahman et al., 2024). Efficiency and security are 

essential for energy transactions, as traditional 

methods face issues like time consumption, low 

security, and high costs, while blockchain and smart 

contracts enable secure, efficient, and complex 

exchanges by storing data and automating processes 

(Al Shareef et al., 2024). This ensures that each 

transaction is securely recorded, blockchain can 

reduce reconciliation time and improve the overall 

integrity of energy data. 

  

• Fintech-Driven Carbon Credit Trading and 

Sustainability Finance: 

Climate fintech, an emerging segment within the 

broader fintech industry, utilizes financial 

technologies to address climate change, involving a 

diverse range of firms that apply digital technologies 

in finance to promote environmental sustainability, 

reduce greenhouse gas emissions, enhance climate 

resilience, and support climate adaptation efforts 

(Loukoianova et al., 2024). Digital platforms facilitate 

the efficient trading of carbon credits, making it easier 

for companies to offset their emissions and comply 

with environmental regulations. The market of global 

carbon credit, valued at $1.5 billion in 2024, is 

projected to grow to $35 billion by 2030 and could 

potentially reach $200 billion by 2050 if 

environmental commitments are maintained (Green 

Earth, 2024). This value has benefited greatly from 

fintech solutions that enhance liquidity and 

transparency. These platforms also support green 

finance initiatives by providing accessible funding 

channels for renewable energy projects and other 
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sustainability measures, thus promoting an eco-

friendly transition in the energy sector. 

  

b. Challenges 

High Implementation Costs of Fintech in the Energy 

Industry: 

One of the most significant challenges in adopting 

fintech solutions in the energy sector is the high cost 

of implementation (Loukoianova et al., 2024). 

Upgrading existing infrastructure to support advanced 

digital payment systems and blockchain platforms 

requires substantial capital investment. While long-

term benefits are promising, the initial costs can be a 

barrier to transitioning (Yongjun, 2023). The technical 

complexity and need for specialized expertise can 

further increase the overall implementation costs, 

making it difficult for smaller companies to compete 

with larger, more established entities in the industry. 

  

• Regulatory Complexities in Digital Energy 

Finance: 

The regulatory landscape for digital energy finance 

remains fragmented and complex. With multiple 

jurisdictions and varying standards for energy trading 

and carbon credit transactions, fintech companies face 

significant hurdles in ensuring compliance across 

borders. Rupeika-Apoga & Wendt (2022) highlight 

the lack of consensus on the definition of basic 

concepts and regulatory frameworks in FinTech, 

noting that it's unclear which companies should be 

regulated under FinTech.  Regulatory uncertainty 

regarding technology adoption decisions poses 

significant threats to new technology-based firms 

(NTBFs), which are established based on technology-

based venture ideas and often grow rapidly, 

internationalize, and play crucial roles in economic 

development, making this uncertainty a critical factor 

affecting their activities (Frederiks et al., 2022). 

  

• Cybersecurity Risks in Fintech-Enabled Energy 

Platforms: 

Cybersecurity is a critical concern for fintech 

applications in the energy sector. As energy systems 

become increasingly digitized, they are more 

vulnerable to cyber-attacks, which could disrupt 

operations and compromise sensitive financial and 

operational data (George et al., 2024). ISS Insight 

(2023), the most likely reason for a successful 

cyberattack in the energy sector is mismanagement, as 

the sector's interconnectedness and decentralized 

operations increase the potential for poor management 

of multiple nodes during an attack. Energy blockchain 

ensures the security and traceability of historical 

energy data, limiting the risks of single-point failures 

and preventing malicious modifications (Yunhua et 

al., 2024). As such, significant investments in 

cybersecurity measures and continuous monitoring are 

essential to safeguard these digital systems against 

evolving threats. 

 

IV. REGULATORY AND TECHNOLOGICAL 

CHALLENGES IN FINTECH ADOPTION 

 

The adoption of fintech across various sectors is 

shaped by complex regulatory landscapes and 

technological barriers. These challenges can hinder 

innovation and slow the pace of digital transformation 

in industries such as real estate, healthcare, and 

energy. However, proactive strategies and 

collaborations can pave the way for smoother 

integration and sustainable growth. 

  

• Global and Regional Regulatory Landscapes 

Affecting Fintech Innovation 

Fintech operates at the intersection of finance and 

technology, subjecting it to multiple regulatory 

frameworks that differ significantly across regions 

(Alessa, 2024). In the U.S., regulations are 

fragmented, with agencies such as the Consumer 

Financial Protection Bureau (CFPB), the Office of the 

Comptroller of the Currency (OCC), and state 

authorities imposing overlapping requirements. This 

lack of harmonization often complicates compliance 

for fintech firms. A study by Vijayagopal et al. (2024) 

noted that fintech has revolutionized the financial 

industry by providing innovative, inclusive services 

for evolving consumer needs, requiring startups to 

have a deep understanding of finance, technology, 

regulatory frameworks, and the necessary technical 

skills and resources emphasizing regulatory responses 

in US, UK and India. Globally, regulatory frameworks 

vary, with regions like the European Union adopting 

more standardized regulations, such as the Revised 

Payment Services Directive (PSD2), which 

encourages open banking innovation (European 

Commission, 2023). In contrast, emerging markets 

often grapple with limited regulatory clarity, slowing 

the adoption of digital financial solutions. 
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• Technological Barriers, Including Interoperability 

and Cybersecurity Risks 

Technological fragmentation remains a critical issue 

in fintech adoption. Many legacy systems in industries 

like real estate and healthcare are incompatible with 

modern fintech solutions making integration 

challenging. Legacy systems, characterized by 

outdated technology and inflexibility, cause 

compatibility issues that hinder financial institutions 

from adopting new technologies and adapting to 

changing business needs (Emil, 2023). Interoperability 

is a significant barrier to adopting fintech solutions. 

African Banker (2023) identifies cloud adoption, 

payments regulation, and payments market 

infrastructure interoperability as key levers for change 

that can help achieve the desired outcomes. 

Cybersecurity risks are another pressing concern. As 

fintech applications handle sensitive financial and 

personal data, they are prime targets for cyberattacks. 

A recent report by Virtasant projected that the annual 

cost of cybercrime is projected to reach $10.5 trillion 

by 2025, prompting businesses to adopt advanced 

solutions such as AI cybersecurity to address rising 

fraud, zero-day threats, and an increasingly expansive 

attack surface. The adoption of decentralized 

technologies such as blockchain can mitigate some 

risks (Olayinka, 2024), but stronger cybersecurity 

frameworks remain essential. 

 

• Ethical Considerations and Consumer Protection 

in Fintech Applications 

Ethical concerns in fintech adoption revolve around 

data privacy, algorithmic biases, privacy, 

discrimination, justice, and transparency in financial 

services (Aldboush & Ferdous, 2023). Consumer 

protection is critical as digital financial platforms 

become more widespread. The Federal Trade 

Commission (FTC) in the U.S. has reported a steady 

increase in complaints related to digital payment 

fraud, emphasizing the need for stringent consumer 

protection measures (Federal Trade Commission, 

2024). Ethical considerations also extend to ensuring 

that fintech solutions are inclusive and accessible to 

underserved populations, preventing digital 

discrimination. 

 

Inclusion Fintech leverages technology to enhance 

financial inclusion by providing innovative services 

like mobile banking, digital payments, peer-to-peer 

lending, and blockchain solutions, transforming the 

industry and increasing accessibility for underserved 

populations, with BigTech companies further 

expanding these opportunities through digital 

platforms (Adelaja et al., 2024). 

  

V. PROPOSED SOLUTIONS AND FUTURE 

DIRECTIONS 

 

• Strategies for Overcoming Regulatory and 

Adoption Challenges 

To address regulatory complexities, policymakers 

should aim for harmonized frameworks that ensure 

innovation while ensuring consumer protection. 

Regulatory sandboxes, which allow fintech firms to 

test new products under a controlled environment, 

have proven effective play a vital role in removing 

regulatory uncertainties (Jayoung et al., 2020). In the 

U.S., initiatives like the OCC’s Innovation Office 

offer promising models for supporting fintech 

innovation within regulatory guidelines (Vijayagopal 

et al., 2024). On the technological front, adopting open 

APIs and blockchain technology can enhance 

interoperability and reduce integration costs (Joshua & 

Bowale, 2025). Collaborative efforts between fintech 

firms and traditional industry players are also crucial 

for overcoming adoption barriers. 

 

• The Role of Partnerships Between Fintech Firms 

and Industry Stakeholders 

Cross-sector partnerships can accelerate fintech 

adoption and ensure innovation. Collaborations 

between fintech firms and healthcare providers have 

improved administrative efficiency, enhanced access 

to healthcare services, increased financial inclusion, 

improved decision-making, bettered patient 

experiences, and promoted innovation and 

sustainability (Al-Anezi, 2024). In the energy sector, 

fintech firms are working with utilities to develop 

blockchain-based energy trading platforms, storage, 

and energy management (Khezami et al.,2022). These 

partnerships are essential for navigating regulatory 

landscapes and achieving scalable solutions. 

 

• Emerging Trends in Fintech-Driven Cross-

Industry Digital Transformation 

Emerging trends include the rise of embedded finance, 

where financial services are seamlessly integrated into 
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non-financial platforms. In real estate, fintech 

solutions are being embedded in property management 

systems to streamline transactions (Ramteke et al., 

2024). In healthcare, digital wallets and AI-driven 

payment solutions are gaining traction (MoldStud, 

2025). The convergence of fintech with the Internet of 

Things (IoT) and artificial intelligence (AI) is also set 

to redefine traditional industries. 

 

• Recommendations for Policymakers and Business 

Leaders 

Policymakers should prioritize creating clear and 

adaptive regulatory frameworks that balance 

innovation with consumer protection. Tax incentives 

and grants can encourage investment in fintech 

solutions, particularly in sectors that have traditionally 

lagged in digital adoption. Business leaders must 

invest in cybersecurity, ensure a culture of innovation, 

and seek strategic partnerships to remain competitive 

in a rapidly evolving digital environment. The 

adoption of fintech across non-financial sectors offers 

immense opportunities for innovation and efficiency. 

However, regulatory and technological challenges 

must be addressed to unlock its full potential. Through 

collaborative efforts, adaptive regulations, and 

strategic investments in technology, the future of 

cross-industry digital transformation looks promising. 

  

CONCLUSION 

 

Exploring fintech's applications across various sectors 

such as real estate, healthcare, and energy has 

highlighted a complex environment filled with both 

transformative opportunities and significant 

challenges. This study has identified key findings, 

outlined implications for stakeholders, and provided 

directions for future research. Fintech innovations, 

like blockchain-based smart contracts, digital payment 

platforms, and AI-driven solutions, are revolutionizing 

traditional practices in these sectors. In real estate, 

they enhance transparency and efficiency through 

automated transactions and crowdfunding. In 

healthcare, digital payment systems and secure data 

management improve patient care and streamline 

billing. In the energy sector, fintech enables 

decentralized energy trading, blockchain-powered 

grid management, and sustainability finance through 

carbon credit trading. Despite these advancements, 

challenges such as regulatory hurdles, compliance 

complexity, technological interoperability with legacy 

systems, and cybersecurity risks persist. Cultural 

resistance among traditional stakeholders, often due to 

a lack of support, further complicates fintech 

integration. 

 

Success in fintech integration relies on addressing both 

technological and regulatory challenges through 

industry-specific adaptations and strategic 

collaborations. Developers need to create robust, 

flexible platforms that integrate seamlessly with 

legacy systems and comply with diverse regulatory 

requirements. Businesses must adopt proactive 

strategies, form strategic partnerships, and invest in 

training to integrate fintech solutions effectively. 

Regulators should balance innovation with consumer 

protection through clear, adaptive frameworks and 

continuous dialogue with stakeholders. 

 

Future research should focus on enhancing fintech 

interoperability with legacy systems, studying the 

scalability of digital platforms in diverse regulatory 

environments, analyzing the effectiveness of 

regulatory sandboxes, understanding behavioral and 

organizational factors influencing fintech adoption, 

and exploring ethical dimensions like data privacy and 

digital inclusivity. Realizing fintech's transformative 

potential across various sectors requires collaborative 

efforts from innovators, businesses, and regulators, 

addressing technological and regulatory challenges to 

create a fully integrated digital financial ecosystem. 
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