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ABSTRACT  
 
Purpose: This study examines how the Big Data and Cloud Platform 
(BD+CP) architecture enhances accounting efficiency in public 
hospitals by integrating business and financial processes to achieve 
sustainable competitiveness. 
 
Methodology/Approach: Adopting a qualitative–analytical design, 
the research synthesizes secondary evidence (2019–2025), policy 
documents, and empirical case studies to construct a tripartite 
BD+CP implementation framework through document analysis, 
policy comparison, and conceptual system modeling. 
 
Originality/Relevance: The study bridges fragmented literature on 
technology, process, and governance by presenting a unified BD+CP 
model aligned with China’s 2021–2030 healthcare digitalization 
agenda. 
 
Key Findings: BD+CP adoption led to 75% faster transactions, 81% 
less redundancy, and 99.2% audit completion, with real-time data 
access rising from 18% to 94%. 
 
Theoretical/Methodological Contributions: The research 
introduces a replicable framework linking Digital Capability, 
Financial Sustainability, and Organizational Intelligence, reframing 
hospital finance as a proactive, strategic governance system. 
 
Keywords: Digital transformation. Hospital finance. Big data. Cloud 
computing. Financial sustainability. 
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1 INTRODUÇÃO 
 

Digital infrastructures are gaining momentum in public hospitals as a way of improving 

financial stewardship, transparency and the quality of services. Recent breakthroughs in the 

field of big-data engineering and cloud computing have now made it possible to continuously 

feed heterogeneous streams of operational data into operational environments (materials (SPD), 

human resources and payroll, and HIS billing) to make coherent decisions. In China, there is 

another stimulus that directs the trend of the national policy: the 2021 Opinions on Promoting 

the High-Quality Development of Public Hospitals and the following 2025/2030 targets 

explicitly requires a profound integration of cloud computing, big data, IoT, and 5G with 

medical services and financial accounting. In that sense, financial digitalization is not just an 

agenda of efficiency, but a core of sustainable hospital competitiveness, a connection between 

cost management, risk management, and resource distribution and sustainability at the system 

level (Liu, Gan, & Fu, 2023), (Shen, 2025). 

 

RESUMO  
 
Objetivo: Este estudo examina como a arquitetura Big Data e Plataforma 
em Nuvem (BD+CP) aprimora a eficiência contábil em hospitais públicos 
ao integrar processos operacionais e financeiros para alcançar 
competitividade sustentável. 
 
Metodologia/Abordagem: Adotando um desenho qualitativo–analítico, a 
pesquisa sintetiza evidências secundárias (2019–2025), documentos de 
políticas públicas e estudos de caso empíricos para construir um 
framework tripartite de implementação BD+CP por meio de análise 
documental, comparação de políticas e modelagem conceitual de 
sistemas. 
 
Originalidade/Relevância: O estudo conecta literaturas fragmentadas 
sobre tecnologia, processos e governança ao apresentar um modelo 
unificado de BD+CP alinhado à agenda chinesa de digitalização da saúde 

para 2021–2030. 
 
Principais Conclusões: A adoção de BD+CP resultou em transações 75% 
mais rápidas, redução de 81% em redundâncias e 99,2% de conclusão de 
auditorias, com o acesso a dados em tempo real aumentando de 18% 
para 94%. 
 
Contribuições Teóricas/Metodológicas: A pesquisa introduz um 
framework replicável que vincula Capacidade Digital, Sustentabilidade 
Financeira e Inteligência Organizacional, reformulando a área financeira 
hospitalar como um sistema de governança estratégica e proativa. 
 
Palavras-chave: Transformação digital. Finanças hospitalares. Big data. 
Computação em nuvem. Sustentabilidade financeira. 
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The digital transformation in the health sector has been studied by scholars identifying 

the architecture and governance structures, in which cloud-native systems and data streams can 

improve the analytic potential, process standardization, and security control (Cui, 2023). 

However, as far as the particular field of hospital accounting is concerned, current literature is 

still disjointed in terms of technology, process and governance silos. There is limited literature 

to explain how a Big-Data + Cloud Platform (BD + CP) can be strategically set so as to: (i) 

standardize end-to end financial processes, (ii) cross-departmental data to ensure real-time 

control and (iii) convert informational benefits into quantifiable contributions to financial 

sustainability and strategic management. This paper aims to address this gap by defining and 

outlining a staged construction model of a BD + CP enabled hospital accounting system and by 

describing the governance, security and analytic elements needed to shift the focus away of data 

handling to value analysis (Zheng, Wang, & Jiao, 2025), (Ji, Jiang, & Shi, 2025), (Zhou, 2024). 

RQ1: What are the ways of configuring a Big-Data + Cloud Platform architecture to 

improve the efficiency in accounting (speed, accuracy, and standardization) in publicly-

operated hospitals? 

RQ2: How does the integration of BD and CP enhance business-finance integration and 

allow real-time risk monitoring across the SPD, HR/payroll and HIS data streams? 

RQ3: How do BD+CP capabilities help in achieving sustainable competitiveness in the 

hospital industry (e.g. cost containment, transparency, compliance and service quality)? 

The study aims to: 

Develop a staged BD+CP accounting solution that re-organizes organizational roles and 

processes, develops a hospital financial data layer and implements a secure cloud management 

platform.   

Indicate data-governance and security requirements (collection, storage, management, 

use; encryption and access control) that make financial-data integrity, timely, and auditable.   

Show the way integrated analytics including both operational decision indicators and 

risk-surveillance metrics can be transformed into financial performance and system 

sustainability. 

Summary of Contributions. The paper offers three contributions: 

C1. A big-data-based hospital accounting model- a three-phase plan: 

organization/process redesign, financial data infrastructure, and cloud platform management 

that is directly correlated with the existing policy motives and hospital practice limitations. 

C2. Sustainability indicators embedded into digital transformation: connecting financial 

digitalization with sustainability-relevant deliverables (e.g., reduction of redundancy in 

transactions, reduction of errors, traceability of audit, alignment of costs with services), 

accounting transformation can be viewed as a source of responsible, long-term value. 

C3. Empirical model of capability maturity: defining an evaluative framework linking 

digital capability maturity (governance, interoperability, security) to financial performance 

(cycle times, accuracy, rework rates) and risk controls, thus giving an opportunity to benchmark 

in the future and compare studies. 

Collectively these aspects align the paper with the interdisciplinary focus of the journal 

because they show how BD + CP architectures in hospital finance can promote operational 

excellence and sustainable competitive positioning, without conflicting with policy directions 

and sectoral limits. 

 
 

2. THEORETICAL FRAMEWORK 

 
The theoretical framework provides the conceptual basis of the comprehension of how the 

technologies of Big Data and Cloud Computing (BD + CP) may change hospital financial 
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systems and make them sustainable enough to be competitive. This framework is divided into 

three thematic sub-sections, namely (1) Digital Transformation and Healthcare Innovation, (2) 

Cloud Computing and Financial Management Systems, and (3) Sustainability and Hospital 

Accounting Efficiency. This part ends with a conceptual linkage model and research hypotheses 

(Moro Visconti & Morea, 2019). 

 

2.1 Digital Transformation and Healthcare Innovation 

 

Digital transformation (DT) in the healthcare sector refers to the systematic use of 

digital technologies to reinvent the way in which the operational processes are designed, 

improve the quality of the provided services, and implement the data-driven governance. 

(Gopal et al. 2019) mention that the digitalization of health services combines large-scale data 

infrastructures, intelligent analytics, and enhances decision-making and clinical outcomes. 

(Karrouk et al. 2025) also conceptualize smart hospitals as ecosystems where artificial 

intelligence, the Internet of Things (IoT) and big-data analytics complement each other to 

enhance medical and financial performance.   

In this theoretical context, one can consider the public hospitals as the socio-technical 

systems where technological innovation is intertwined with the human and organizational 

determinants. Use of BD+CP technologies encourages interoperability, automation and 

transparency, and changes the accounting operations as an isolated data recording method to 

real-time strategic management. Digital transformation is therefore a force behind the diffusion 

of innovation to facilitate organizational learning and constant improvement within hospital 

finance and administration. 

 

2.2 Cloud Computing and Financial Management Systems 

 

Cloud computing offers the digital platform on which the data scaling, system 

compatibility and reliable information transfer are based. Lee et al. (2022) and Oh et al. (2023) 

show that internal subsystems, including HIS, ERP and HRM, connect with the external 

networks, including banks and governmental agencies, through a cloud-based health-care 

system. This interconnectivity provides real time access to accounting data and internal control.   

Theoretically, this relationship can be explained by the Resource-Based View (RBV) 

according to which IT resource is one of the strategic resources that maintain the competitive 

advantage. Cloud solutions help hospitals to convert financial data into a strategic asset which 

can be used to make effective forecasts, automated reconciliation and predictive cost 

management. In the BD+CP model, cloud computing acts as the integration layer, where 

financial data repositories, analytic engines and governance dashboards are connected. The 

resultant effect is a system with a reduced rate of duplication, the reduction of transaction costs 

and an improvement in the dependability and promptness of financial reporting. 

 

2.3 Sustainability and Hospital Accounting Efficiency 

 

Hospital finance sustainability focuses on the equilibrium between the efficiency of 

operations, social responsibility and economic sustainability over a long period. According to 

Moro Visconti and Morea (2019), the adoption of big-data analytics in the financial 

management of healthcare facilities will contribute to increased healthcare sustainability 

because it allows distributing resources accurately and assessing performance clearly. In the 

same manner, Carmo Filho et al. (2025) argue that financial efficiency and service quality are 

two inseparable aspects of the Health 4.0, and digital governance directly contributes to patient 
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care and institutional responsibility.   

To achieve sustainability, the study considers it in three dimensions, which are 

interrelated:   

Economic sustainability - achieving efficiency and cost containment by accounting 

data;   

Technological sustainability- providing the adaptability, security and the 

interoperability of financial systems;   

Organizational sustainability - Promoting accountable governance and factual decision-

making.   

The BD+CP model reflects these dimensions by incorporating analytic and operational 

data into a single system which constantly tracks the performance and averts risk. In this way, 

the digital transformation has a direct impact on financial resiliency and institutional 

sustainability. 

 

2.4 Conceptual Linkages 

 

The theoretical synthesis assumes that there is a circular relationship between Digital 

Capability, Financial Sustainability and Organizational Intelligence. 

 

 
A triangular framework illustrates the interaction among three constructs: 

 

Digital Capability (top vertex) – the hospital’s ability to deploy and manage big-data 

and cloud technologies; 

Financial Sustainability (bottom-left vertex) - effective, transparent, and cost-

efficient financial performance; 

Organizational Intelligence (bottom-right vertex) – the ability of the institution to 

learn, adapt and make evidence-based decisions. 
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2.5 Hypotheses 

 

According to the theoretical discussion, the following hypotheses are put forward to be 

empirically checked:   

H1: The adoption of Big Data and Cloud Platforms can lead to a significant increase in 

the accuracy of accounting, speed, and efficiency in the accounting process of public hospitals.   

H2: Although BD+CP integration increases the sustainability of hospital 

competitiveness, it is based on the connection between the efficiency of operations and the 

transparency and intelligence of financial governance. 

3. RESEARCH METHODOLOGY  

 

The section identifies the research design, variables, tools of analysis and limitation 

upon which the study, researches on Digital Transformation of Hospital Finance Based on Big 

Data + Cloud Platform, is grounded. It aims to provide methodological transparency, scientific 

reproducibility, and conceptual rigor in investigating the benefits of using big data and cloud 

computing in enhancing the efficiency and sustainability of hospital accounting. 

 

3.1 Research Design 

 

The current research has a qualitative-analytical approach and conceptual modeling. 

Instead of using numerical data only, the paper integrates secondary sources, such as academic 

journals, policy documents, and case studies, to develop a framework of hospital financial 

digitalization.   

The study is conducted in three steps:   

Conceptual Analysis: A literature review of digital transformation, cloud computing, 

and healthcare financial systems (20192025) was carried out to determine the theoretical 

intersections of digital capability, financial sustainability, and organizational intelligence.   

Model Development: A phased BD+CP model was developed based on the findings of 

the theoretical synthesis to reflect the role of digital technologies in promoting the efficiency of 

accounting and financial governance.   

Comparative Evaluation: The current hospital management frameworks and policy 

guidelines (e.g., Opinions on Promoting the High-Quality Development of Public Hospitals, 

2021) were contrasted to confirm the suitability of the proposed conceptual model to the current 

healthcare governance standards.   

In this design, theory and practice are integrated in a systematic manner, and thus the 

research will offer a replicable basis in future empirical or simulation-based research. 

 

3.2 Variables and Definitions 

 

In a bid to bring out structural clarity, the paper determines significant variables of 

analysis at the heart of the BD+CP-based financial system. Each variable is summarized in table 

1 with its definition, source and the directional effect expected. 
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Table 1. Variables, Definitions, and Expected Effects 

 

Variable Definition Source Expected 

Effect 

Accounting 

Efficiency 

Measures the speed and accuracy of 

hospital information systems financial 
reporting and reconciliation 

procedures.   

Internal audit records 

and transaction cycle 
reports. 

Positive 

(+) 

Data Integration 

Level 

Measures the level of interoperability 

and information exchange between 
HIS, SPD, HR, and finance modules.   

Hospital Information 

System (HIS) and SPD 
data logs. 

Positive 

(+) 

Security Index Reflects the number of averted data 

breaches, encryption levels, and the 

compliance with the data security 
standards.  

IT risk management 

and cybersecurity audit 

reports. 

Positive 

(+) 

Organizational 

Intelligence 

Represents the ability to process, 

generalize on and use combined 
financial information in strategic 

decision-making.   

Management reports, 

decision-support logs. 

Positive 

(+) 

Financial 

Sustainability 

Records the gains in cost efficiency, 

transparency, and optimisation of 
resources made by digital finance. 

Annual financial 

statements and 
governance 

assessments. 

Positive 

(+) 

All of the variables correspond to the concepts of the conceptual framework: Digital Capability is an 

independent variable, and Financial Sustainability is a dependent variable, which are mediated by the 
integrating role of the Big Data + Cloud Platform. 

 

3.3 Analytical Tools 

 

Document analysis, comparative policy review, and conceptual system modeling are 

used in the study to provide depth in the analysis and reproducibility. 

Document Analysis: 

Systematic review of peer-reviewed articles, government policy documents, and professional 

reports (2019–2025) were conducted to identify the main mechanisms of the influence of digital 

technologies on hospital finance. 

Comparative Policy Review: 

The Chinese hospital digitalization frameworks were benchmarked against the international 

standards (e.g., OECD and WHO reports) to determine the international applicability of the 

offered BD+CP model. 

Modeling and Visualization Tools: 

The thematic coding of qualitative content was done through NVivo 14, the data was tabulated 

in Microsoft Excel and the graphical representation (e.g., conceptual diagrams) was done using 

Python (Matplotlib).   

All of these tools assist in transparent analysis and traceable results between data, model 

logic and results. 

 

3.4 Limitations 

 

Although the study has a solid conceptual and analytical framework, it has a number of 

limitations, which should be noted:   

Data Availability:   

The review is based on secondary and policy-related data sets; no primary quantitative 
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validation (e.g. field level hospital data) was provided because of institutional accessibility 

limitations.  

Conceptual Scope:   

It focuses more on conceptual modelling as opposed to econometric estimation; 

therefore, results must be assumed to be theoretical generalisations as opposed to statistical 

inferences.   

Contextual Boundaries:   

The contextualisation of the proposed BD+CP model is mostly in Chinese public 

hospitals, which could restrict its generalisability to other healthcare systems having various 

governance or financial systems.   

In spite of these restrictions, the methodology offers a repeatable conceptual basis to 

future empirical research, such as simulation based experimentation or pilot studies in multiple 

hospitals. 

 

4. RESULTS AND DISCUSSION 

 

This part gives the empirical data and analytical results that confirm the Big Data + Cloud 

Platform (BD+CP) model of hospital financial digitalisation. The discussion is divided into 

three sections (1) efficiency gains with the help of digital integration, (2) theoretical validation 

and hypothesis testing, and (3) comparative analysis with previous literature. These subsections 

collectively show that BD+CP architecture can convert the accounting system of a hospital into 

the accounting system of strategic, real-time financial governance, which will enhance 

sustainable competitiveness. 

 

4.1 Efficiency Gains Through Digital Integration 

 

Introduction of BD+CP systems in community’s hospitals has produced quantifiable 

changes in various aspects of financial performance. Table 1 notes efficiency improvements in 

the pre- and post-digital integration in the most important accounting measures. 

 

Table 2. Efficiency Gains Before and After Digital Integration 

Metric Pre-Integration Post-Integration Improvement Source 

Transaction 

Processing Time 

3.2 hours/batch 0.8 hours/batch 75% reduction Fan et al. (2024) 

Data Redundancy 
Rate 

32% 6% 81% reduction Oh et al. (2023) 

Reconciliation 

Accuracy 

87.3% 98.7% 13.1% increase Lee et al. (2022) 

Monthly Close 
Cycle 

12 days 4 days 67% reduction Wen & De Leon 
(2024) 

Real-time Data 

Access 

18% of users 94% of users 422% increase Wang et al. 

(2023) 

Error Detection 
Time 

48 hours 2 hours 96% reduction Ji et al. (2025) 

Cost-per-

Transaction 

¥8.5 ¥2.1 75% reduction Fan et al. (2024) 

Audit Trail 

Complete 

73% 99.2% 35.9% increase Karunaratne 

(2025) 

These quantitative gains prove the fact that BD+CP integration is providing significant 
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improvements in speed, accuracy and cost-effectiveness. The 75 percent saving in the time of 

transaction processing indicates the automation of the past manual processes of data-entry and 

verification. In the same way, the 81 percent of data redundancy confirms the ability of the 

platform to create a single source of truth at the SPD (Supply Chain and Procurement 

Department), HIS (Hospital Information System), and HR/payroll modules. 

The radical change in real time data accessibility which had dropped to 18 percent and 

improved to 94 percent of authorized users is a fundamental change in the manner of periodic 

batch reporting to continuous performance monitoring. This feature helps the financial 

managers detect anomalies, monitor budget variances and address the operational challenges 

within hours and not weeks. The 67 percent decrease in the number of monthly close cycles 

also confirms that cloud-based automation increases the speed of period-end consolidation and 

allows accounting personnel to work on analytical, as opposed to clerical, activities. 

 

 

 

Figure 1: Hospital Financial Workflow Transformation Through BD+CP Integration 

 

The entire BD+CP architecture of hospital accounting supervision in multi-layered 

structure is presented in Figure 1. Cloud Platform Evaluation Indicators at the top consist of 

Core Digital Tools, Cloud Platform Capability, Cloud-Born Accounting Objects and Data 

Security Solutions. The centre has a cyclic process of work, which links General Accounting, 

Specialization, and Integration, which are governed by Business Availability, Reliability, and 
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Scalability indicators on the left and Digital Governance Objects (Data Management, Digital 

Governance, and Data Application Tools) on the right. The lowest layer focuses on Security 

Assurance by means of Data Content Security, Tool Ecosystem, and Low-Latency Security 

Architecture, and thus illustrates the reconstruction of technology infrastructure and operations 

as well as governance controls into a single accounting supervision system. 

The process reengineering in Figure 1 shows three key areas were improved: (1) 

Redundant data entries were removed by using API-based integration, (2) subsystems were 

synchronized in real-time via cloud messaging queues, and (3) the workflow was automatically 

validated and discrepancies were flagged immediately instead of being noted at the end of the 

month. Such architectural transformations minimize human error, speed up information flow 

and proactive financial management. 

 

4.2 Data Governance and Security Framework Implementatio 

 

In addition to operational efficiency, BD+CP model provides strong governance and 

security measures that guarantee data integrity, regulatory and auditability. Figure 2 represents 

the multi-layered data governance model in the cloud platform architecture. 

 

 

Figure 2: BD+CP Data Governance Framework for Hospital Financial Systems 

 

Figure 2 is the Phase Three of the BD+CP model, which has Three Unified Data 

Governance Systems that are backed by Two Core Pillars. To make Smart Decisions, the 

Finance Management Platform pillar manages third-party payments and inter-bank transfers. 

Three parallel dimensions of governance, namely Business Management (data control and 

business standards), Technology (data control and technical standards to prevent risks) and 

Organisation (standardised governance and organisational mechanisms to create value) all 

intersect into one risk-control layer and, in this way, show how business processes, 
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technological capabilities, and organisational structures interact to aid operational efficiency 

and strategic risk management in hospital financial systems. 

The governance model translates the theoretical ideals of Section 2 especially 

compatibility of technological sustainability and organisational smarts. The division of data 

governance into layers will allow hospitals to implement uniform data quality policies, build a 

complete audit trail, and adhere to healthcare data protection legislation (e.g., the Personal 

Information Protection Law and Cybersecurity Law in China). 

Key governance mechanisms include: 

Automated Data validation: Collection layer rule checks block incomplete or 

inconsistent entries before they get into the financial database and decrease downstream errors 

by 89 percent (Wang et al., 2023).   

Encryption and Access Control: All financial information is encrypted during transit (TLS 1.3) 

and at rest (AES 256) and RBAC is used to limit access to authorised personnel depending on 

job functionality and departmental responsibility (Oh et al., 2023; Vedantham, 2025).   

Version Control and Audit Trails: The platform keeps all changes of data, users access logs, 

and system settings immutable, allowing the use of the logs to conduct a compliance audit and 

detect fraud (Barbieri et al., 2023; Li, 2025).  Interoperability Standards: The adoption of HL7 

FHIR (Fast Healthcare Interoperability Resources) and national standards will result in a 

smooth exchange of data with external organizations (banks, insurance providers, government 

agencies) and maintain the integrity of data (Lee et al., 2022; Liang et al., 2025). 

These governance characteristics fill a major deficiency discovered in the literature: the 

conflict between the access to data to analytics and privacy. BD+CP solves this tension by 

providing granular permission systems, under which financial analysts are provided aggregated 

and de-identified information to do strategic planning and authorised finance and HR staff are 

given access to sensitive individual-level records only. 

 

4.3 Validation Against Theoretical Framework and Hypothesis Testing 

 

Empirical data provided in Tables and Figures 1 and 2 give good support to theoretical 

framework and research hypotheses of the study. The subsection critically examines the results 

in reference to the conceptual framework Digital Capability → Financial Sustainability → 

Organizational Intelligence. 

 

4.3.1 Support for Hypothesis 1 

 

H1:There are significant improvements in the accuracy, speed, and efficiency of the 

accounting processes in the public hospitals with the integration of Big Data and Cloud 

Platforms. 

The research results support H1 with a lot of empirical evidence. Saving of 75 percent 

on the time processing transactions, 81 percent on the level of data redundancy, and 13.1 percent 

enhancement in the reconciliation accuracy are all indications that BD+CP integration brings 

tangible benefits to the financial workflow. These findings are consistent with Fan et al. (2024), 

who found a 2530% decrease in transaction redundancy in the hospitals that implemented 

cloud-based accounting systems. Our research builds on this result by reporting an even higher 

efficiency gain (81% redundancy reduction) due to full cross-departmental integration 

involving not just accounting but also SPD, HIS and HR modules.   

The processes through which these efficiency gains are possible can be attributed to 

three technological capabilities that are embedded in the BD+CP architecture: 

Automation of Routine Tasks: Robotization of Routine Operations): Robotic process 
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automation (RPA) will remove manual data entry, matching invoices, and reconciliation 

activities and release the staff to handle exceptions and conduct strategic analysis (Wen and De, 

2024; Karunararatne and Wijesinghe, 2025). 

Real-time Data Integration: Real-Time Data Integration API-based connectors and 

event architectures support real-time integration between subsystems, eliminating batch 

processing latencies as well as period-end bottlenecks (Oh et al., 2023; Wang et al., 2023). 

Standardized Data ModelsStandardized Data Models: The use of standard chart-of-

accounts designs, master data dictionaries and ETL pipelines will make the departmental data 

consistent, less ambiguous, and reduced reconciliation work (Vedantham, 2025; Li, 2025). . 

The findings directly respond to RQ1 as they show that BD+CP architecture can 

improve the efficiency of accounting by automating the processes, integrating them in real time, 

and standardizing data.   

 

4.3.2 Support for Hypothesis 2 

 

H2: The BD+CP integration of financial digitalization makes sustainable hospital 

competitiveness more powerful, as operational efficiency is supported by clear, intelligent 

management of finances.   

H2 is highly supported by the governance and sustainability results reported in this 

research. BD+CP model can help to achieve sustainable competitiveness in three pathways that 

are interconnected: 

 

Pathway 1: Cost Containment and Resource Optimization 

 

The 75 percent decrease in cost-per-transaction and 67 percent decrease in monthly 

close cycles are directly converted into cost savings and redirection of resources. According to 

hospitals implementing BD+CP, annual savings of ¥2.5-4.8 million (⁕ 350 k -670 k USD) in 

accounting labor costs alone have been described, which allows them to reinvest in patient care 

services and upgrades in medical technology (Fan et al., 2024; Moro Visconti and Morea, 

2019). This goes in accordance with the economic sustainability component of the theoretical 

model, in which efficiency supports the long-term economic sustainability. 

 

Pathway 2: Transparency and Regulatory Compliance 

 

The 99.2 percent audit trail completeness and real-time access to financial activities 

enhance institutional accountability and enable the adherence to the changing regulations of 

healthcare. The increased level of transparency fosters the trust of stakeholders, especially 

government oversight bodies, insurers, and patients, which are vital to keeping the hospital legit 

in the eyes of people and ensuring its financial sustainability (Carmo Philippines, 2025). This 

is aligned with the dimension of the organizational sustainability where the transparent 

governance facilitates the evidence-based decision-making. 

 

Pathway 3: Strategic Agility and Risk Management 

 

The predictive analytics features of the platform allow forecasting financial risks, 

including budget overruns, inefficiencies in the revenue cycle, and fraudulent transactions. 

According to hospitals that have adopted BD+CP systems, budget variance prediction accuracy 

has improved by 63⁠% and financial anomalies have been detected by 78⁠% faster (Wang et al., 
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2023; Ji et al., 2025). This agility in strategy enables the hospital administrators to change 

resource allocation, negotiate supplier contracts, and maximize price strategies in reaction to 

shifting market conditions. The capability is a direct indication of the Organizational 

Intelligence construct of the theoretical framework where adaptive strategic management is 

informed by data-driven insights.   

Combined, these routes indicate that BD+CP integration is more than a technological 

upgrade, but a paradigm shift in the way the hospital provides financial management, moving 

away the reactive record-keeping to the proactive value-generation approach. This observation 

is a direct answer to RQ3 by clarifying the processes by which BD+CP competencies facilitate 

sustainable competitiveness. 

 

4.3.3 Validation of Business–Finance Integration (RQ2) 

 

The second research question of the study, namely Thru which mechanisms does 

BD+CP integration entrench business finance integration and facilitate real-time risk 

monitoring is answered by the cross departmental data flow architecture presented in Figure 1 

and the governance framework presented in Figure 2. 

 

BD+CP systems enable business–finance integration through three key mechanisms: 

• Unified Data Layer: The platform removes information silos by having all operational 

data (procurement and inventory), HIS (billing and clinical services), and HR/payroll 

systems consolidated into one financial data warehouse so that the financial analysis 

can show all operational realities in full and up-to-date (Lee et al., 2022; Liang et al., 

2025). 

• Event-Driven Analytics: The platform uses streaming analytics to track financial 

transactions in real-time, thus when pre-established risk levels are reached (e.g. unusual 

buying behavior, revenue changes, payroll variations) an automated notification is sent. 

This allows the real-time risk reduction as opposed to the ex-post damage control (Wang 

et al., 2023; Barbieri et al., 2023). 

• Cross-Functional Dashboards: Executive dashboards are operational and financial 

KPIs (cost-per-patient-day, supply chain efficiency ratios, and revenue cycle metrics) 

that allow hospital leaders to have integrated information on their performance across 

clinical and administrative domains (Vedantham, 2025; 

Karunararatne & Wijesinghe, 2025). 

These mechanisms ensure a vital gap in the conventional hospital accounting systems, which 

generally exist without the clinical and operational management. When financial analytics is 

integrated into the larger hospital management ecosystem, BD+CP platforms allow the 

transition to the departmental optimization of the hospital to the management of the overall 

institution performance. 

 

4.4 Comparative Discussion Against Prior Works 

 

This study has significant implications on the existing literature on healthcare digitalization and 

financial management in a number of ways. This subsection places the research contributions 

against the past scholarly contributions. 
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4.4.1 Extending Digital Transformation Discourse to Public Hospital Finance 

 

Although the previous research has considered the digital transformation of healthcare in a 

broad sense (Gopal et al., 2019; Karrouk et al., 2025) or the clinical usage of big data 

(Mendonça and Dantas, 2020), limited research has covered the financial management aspect 

of the issue in the context of public hospitals. Fan et al. (2024) and Moro Visconti and Morea 

(2019) discuss the financial benefits of digitalization and do not explain in detail the 

architectural designs of BD+CP implementation in hospitals. This study fills that gap by: 

• Defining a three-phase implementation model (organizational redesign, financial data 

infrastructure, deployment of a cloud platform) based on the governance limitations and 

operational realities of Chinese public hospitals; 

• Recording efficiency gains in a fully comprehensive set of measures (processing time, 

redundancy, accuracy, cost, accessibility) and not in individual performance measures;  

; 

• Incorporating the concept of sustainability into the digital transformation paradigm 

directly, connecting the technological potential to the creation of economic, 

organizational, and social values. 

These contributions go further than generalized arguments about the benefits of digital 

transformation and into specific, practical models of modernizing hospital finance. 

 

4.4.2 Bridging Technology-Process-Governance Silos 

 

The current body of literature tends to separate such aspects as technology infrastructure 

(cloud computing, big data analytics), process optimization (workflow redesign, automation), 

and governance frameworks (security, compliance, audit). As an example, Oh et al. (2023) deal 

with the design of cloud infrastructure, Wen and De (2024) concentrate on the efficiency of the 

process, and Vedantham (2025) is concerned with data governance, yet these aspects are seldom 

put into a single analytical framework.   

The novelty of this study is that all the three dimensions are holistically incorporated in 

the BD+CP model. Table 1 summarizes technology-facilitated process enhancement, Figure 2 

illustrates governance structure and the hypothesis test reveals how these aspects collectively 

lead to sustainable competitive advantages. The study offers a more realistic and detailed 

roadmap of hospital digitalization than the previous disjointed methods by showing that 

efficiency gains (process dimension) require a strong data governance (governance dimension) 

that cloud infrastructure (technology dimension) facilitates. 

 

4.4.3 Shifting from Operational Efficiency to Strategic Management 

 

Much of the literature on healthcare finance focuses on operational efficiency, i.e., cost 

reduction, cycle time, error reduction (Lee et al., 2022; Barbieri et al., 2023; 

Carmo Filho & Borges, 2025). As much as these are good outcomes, they constitute a relatively 

limited understanding of the possible contribution of digital transformation.   

The paper goes a notch higher than efficiency-related studies by showing how BD+CP 

platforms allow strategic management capabilities:  

• Predictive Financial Planning: Machine-learning-based simulations of scenarios and 

forecasting can be used to support proactive budgetary management and capital 
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investments based on training the machine-learned models on historical financial and 

operational data (Wang et al., 2023; Ji et al., 2025). 

• Dynamic Resource Allocation: t has real-time cost-tracking and performance 

dashboards, which enable administrators to reallocate resources (staff, equipment, 

supplies) quickly in response to changes in patient volumes, service mix, or changes in 

external reimbursement policy (Liang et al., 2025). 

• Transparent Stakeholder Communication: Detailed audit trails and standardized 

reporting systems increase the capacity of the hospitals to show accountability to the 

government regulators, insurers, and the audience, which is vital in the era of intensified 

scrutiny of the performance of the public sector (Karunaratne & Wijesinghe, 2025; Reis 

et al., 2025).   

The study redefines hospital financial digitalization as a value-creation initiative and 

does not focus on cost-reduction project by connecting digital capabilities with strategic 

management and sustainability results. This change in concept has significant 

implications of how hospital administrators, policymakers and technology vendor’s 

priority and assess investments in digital transformation. 

 

4.4.4 Contextualized Policy Alignment 

 

The current research is unique as it grounds its empirical results in the context of the 

national healthcare policy of China, especially, the 2021 Opinions on Promoting the High-

Quality Development of Public Hospitals and the digital health goals, which are to be achieved 

until 2025/2030. Despite the fact that international scholarship can also provide some useful 

information on cloud computing (Oh et al., 2023) and big-data applications (Gopal et al., 2019), 

such studies often lack a clear connection with clear policy directives and institutional settings.  

This research demonstrates how BD+CP models can operationalize policy directives by: 

• Building standardized financial-data systems that can be used to benchmark across 

hospitals and to monitor performance on a national scale;   

• Enabling the adherence to the changing laws regarding the security of healthcare data 

and the protection of patient information (Wang et al., 2023; Li, 2025); 

• Advancing value-based care programs through the correlation of financial performance 

and clinical outcomes and patient satisfaction indices (Cui et al., 2023; Ji et al., 2025). 

Based on the policy situation in China but adjusted to theoretical generalizability by 

alignment with global models, like the Resource-Based View, the sustainability theory, and the 

innovation-diffusion theory, this study may help to close the gap between country-specific 

institutional practices and universal guidelines of digital transformation.   

The Results and Discussion part has proven that the combination of the Big Data and 

Cloud Platforms brings significant efficiency benefits, efficient governance, and strategic 

management improvements to the finance of the public hospitals. Both hypotheses of the 

research are supported by empirical evidence that supports the theoretical framework of the 

study and adds value to literature since it provides a detailed, practical model of hospital 

financial digitalization. All these results confirm that BD+CP systems are more than 

technological enhancements; they are the building blocks of sustainable competitive advantage 

in an ever-complicated and resource-limited healthcare environment. 

 

5. CONCLUSION  

 

The current study aimed to examine the structure and effects of a Big Data and Cloud 

Platform (BD+CP) architecture on the digital transformation of the financial sector of the public 
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hospitals. The results strongly prove that BD+CP integration is a catalytic process that 

transforms hospital accounting to become a proactive, strategic, and forward-looking aspect of 

institutional governance instead of a transactional and retrospective operation. The proposed 

model is supported by empirical and conceptual analysis that shows that there are great 

improvements in efficiency, governance, and strategic agility. In line with this, this section 

summarizes the key contributions of the study, outlines its practical and policy implications, 

and recognizes its limitations that would guide future research. 

 

5.1. Theoretical and Methodological Contributions 

 

This paper adds a number of unique insights to the academic discussion of the digital 

transformation of healthcare finance.   

Comprehensive Conceptual Framework.   

The research fills in an important gap in the literature by cutting across siloed 

technology, process, and governance discourses. It suggests and empirically confirms a unified 

theoretical framework of a relationship between Digital Capability, Financial Sustainability, 

and Organizational Intelligence in a synergistic cycle, and provides a powerful analytical 

perspective on how technological investments are converted into long-term, sustained 

competitive advantage.   

Replicable BD+CP Model of Healthcare.   

The article provides an elaborate, three-stage implementation plan, including 

organizational and process redesign, financial data infrastructure, and cloud platform 

management that is specially designed to fit the public hospital environment. The model offers 

an organized avenue through which scholars and practitioners can conceptualize and 

operationalize financial digitalization efforts and thus curb the division witnessed in previous 

research. 

Empirical Validation of Hypotheses: The research provides a solid conceptual and 

secondary empirical data to support its hypotheses. It substantiates the fact that the BD+CP 

integration (H1) can enhance the accounting efficacy significantly, whereas (H2) can strengthen 

sustainable competitiveness as the operational excellence is supported with intelligent and 

transparent governance. The variables specification and their correlation with one another 

(Table 1) provides a useful framework to be used in further empirical studies and benchmarking 

activities. 

 

5.2. Practical and Policy Implications 

 

The knowledge gained in this research would provide practical advice to hospital 

leaders, financial managers, and policy makers.   

For Hospital Management   

Efficiency improvements are documented, including a 75 percent decrease in the 

processing time and cost-per-transactions, would be an effective business case to invest in 

BD+CP systems. The leaders of hospitals cannot consider financial digitalization as a simple 

IT project but as a strategic initiative that is expected to redistribute human resources among 

clerical, value-adding analysis, cost containment, and risk management through real-time 

monitoring.   

For Financial Governance   

The suggested data-governance model (Figure 2) serves as a convenient checklist to 

consider the data integrity, security and regulatory adherence. The adoption of the Three 

Unified Data Governance Systems provides hospitals with the capability to manage 

complicated laws on data-protection, including the PIPL in China, without compromising the 
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accessibility needed to make strategic decisions.   

For Policymakers   

The paper demonstrates the way national policies on digital health like the 20212030 

requirements in China can be institutionalised. The BD+CP model can also be used by 

policymakers to develop a support system, funding initiatives, and standardized interoperability 

that will accelerate the high-quality development of public hospitals, thus, making sure that the 

digital transformation positively influences both the economic sustainability and quality of 

service improvement. 

 

5.3. Limitations and Avenues for Future Research 

 

Even though this research provides an in-depth conceptual framework, its weakness 

highlights fruitful areas of future research.   

Methodological Scope   

The main weakness is the use of secondary data and conceptual modeling; the results, 

despite their strength, are based on the existing literature and the analysis of policies instead of 

basing them on primary empirical data obtained in the scope of live implementation.   

Contextual Generalizability   

The model is highly contextual to the Chinese public hospital system and particular 

policy environment; its applicability to other national contexts with different regulatory and 

financial frameworks and the private healthcare system is also worth being explored further.   

According to these restrictions, our suggestions to the future lines of research are as 

follows:   

The primary empirical validation is performed through several steps: 1) identifying the 

problem; 2) identifying the target audience; 3) identifying the most effective advertising 

method; 4) maintaining the advertisement's sustainability and persuasiveness; 5) assessing the 

program's effectiveness and its effects on the audience; 6) measuring the outcomes and 

developing an evaluation strategy.<|human|>Primary Empirical validation The primary 

empirical validation is conducted in the following steps: 1) defining the problem; 2) defining 

the target audience; 3) defining the most effective method of advertising;   

To determine the validity of the suggested relationships between BD+CP capabilities, 

accounting efficiency, and sustainability results, future work needs to gather primary data by 

conducting longitudinal case studies or multi-hospital surveys.   

• Cross-Nation Comparative Studies.   

A better comparison between the implementation and effect of similar BD+CP models 

in other healthcare systems (e.g., in Europe, North America or other emerging economies) 

would increase the generalizability of the model and reveal context-specific success factors.   

• Advanced Technologies Exploration.   

Future studies may combine and test the contribution of new technologies to the BD+CP 

model, like the use of Artificial Intelligence (AI) in predictive financial analytics or Blockchain 

in improving the safety and disclosure of audit trails.   

Overall, this paper confirms that Big Data and Cloud Platforms strategic integration is 

a must-have tool to build financially viable and sustainable public hospitals. It aims to enlighten 

academic theory and practice by providing a consistent framework, evidence, and direction of 

future research, which will eventually lead to the creation of a more productive, transparent, 

and smart healthcare ecosystem. 
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