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The use of Big Data Analytics (BDA) in local government internal audits has been introduced as a form of innovation in public financial oversight. However, its implementation still faces various challenges, such as infrastructure readiness, human resources, and suboptimal organizational support. This study aims to statistically test the influence of Relative Advantage, Compatibility, Complexity, Fraud Risk Detection, and Top Management Support on the intention to adopt BDA in internal audit practices in Local Government Inspectorates in Indonesia. This study uses the Technology-Organization-Environment (TOE) framework as its theoretical basis. This research uses a quantitative approach with primary data obtained through questionnaires distributed to respondents who are auditors at local government inspectorates in Indonesia. The sampling technique used purposive sampling and convenience sampling. The minimum sample is 92 inspectorates in Indonesia.Hypothesis testing was conducted using Structural Equation Modeling Partial Least Square (SEM-PLS) analysis through SmartPLS software version 4.0. This study contributes theoretically by strengthening the application of the Technology-Organization-Environment (TOE) framework in the context of the public sector, particularly in local government internal audits in Indonesia. In addition, this study adds to the literature on factors that influence the intention to adopt Big Data Analytics (BDA) by Regional Inspectorate auditors in Indonesia, thereby broadening the understanding of the dynamics of adopting big data analysis-based audit technology in the government environment. 





INTRODUCTION 
In the era of rapid digital disruption, data serves as the cornerstone for decision-making, trend identification, and innovation across sectors. Big Data Analytics (BDA) emerges as a transformative tool, enabling auditors to process vast, complex datasets characterized by the 5Vs (Volume, Velocity, Variety, Veracity, and Value) far beyond traditional methods' capabilities. In Indonesia's local government internal audits, where regional budgets generate massive financial data, BDA promises enhanced efficiency, real-time monitoring, and fraud detection, yet adoption remains nascent. Local government inspectorates (Inspektorat Pemerintah Daerah) face mounting pressures for transparency and accountability amid Indonesia's decentralization. Traditional audits struggle with data overload from programs like SIPD RI and SPBE, as highlighted by Kemendagri's 2024 directives. While Badan Pemeriksa Keuangan (BPK) advances external audits via BIDICS, internal audits lag due to infrastructure deficits, skill shortages, and bureaucratic resistance. Regional initiatives, such as Kabupaten Tegal's 2025 SATE data warehouse and Subang's Big Data pilots, show promise but reveal uneven implementation, underscoring the need for empirical insights into adoption barriers.
​
This study examines determinants of BDA adoption intention among auditors in Indonesian local government inspectorates, grounded in the Technology-Organization-Environment (TOE) framework (Tornatzky & Fleischer, 1990). TOE integrates technological factors (Relative Advantage: perceived benefits over alternatives; Compatibility: alignment with existing systems; Complexity: ease of use), organizational factors (Top Management Support: leadership commitment), and environmental factors (Fraud Risk Detection: pressure from fraud risks in public funds). These variables address gaps in prior research: Mustapa et al. (2022) confirmed relative advantage in Malaysian public audits, while Lutfiani et al. (2024) linked compatibility and complexity to private firm adoption, but public internal audits in developing contexts like Indonesia remain underexplored.
​
Indonesia's policy ecosystem, including Perpres 39/2019 on Satu Data Indonesia, mandates data integration, yet local execution falters. BPK's 2024 LKPD audits emphasize BDA for anomaly detection, amplifying environmental pressures. From an Islamic lens—resonant with Indonesia's context—Quranic verses (Al-Alaq:1-5: "Iqra' bismi rabbika...") and hadiths (HR Muslim: "You know better your worldly affairs") endorse technological advancement for amanah (trusteeship) in governance, aligning BDA with ethical accountability.
This article is important in the field of internal audit because internal audit is the first line of defense in preventing and detecting fraud, thus playing a crucial role in maintaining the financial accountability of Indonesian local governments. However, the use of technologies such as Big Data Analytics in this area remains under-researched, despite its critical need to strengthen oversight functions.In line with this situation, this study focuses on five key variables: Relative Advantage, Compatibility, Complexity, Fraud Risk Detection, and Top Management Support. These five variables are considered relevant in the context of internal auditing in Indonesian local governments, where Big Data Analytics adoption is heavily influenced by perceived benefits related to the perceived benefits of the technology, ease of implementation, compatibility with existing systems, and the pressing need to detect fraud risks in public budget use. A relevant theory to explain this technology adoption is the Technology Organization Environment (TOE) framework.
.
LITERATURE REVIEW AND HYPOTHESIS DEVELOPMENT

A. Literature Review
1. Technology Organizational Environmental (TOE)
Agency theory is the Technology-Organization-Environment (TOE) framework developed by Tornatzky and Fleischer (1990) which serves as the primary theoretical foundation for understanding organizational technology adoption. TOE groups the determinants of adoption into three main contexts: technology (innovation characteristics), organization (internal resources), and environment (external pressures). In the context of local government auditing, TOE effectively explains why BDA has not been widely adopted despite its great potential.
The use of the TOE framework in various studies demonstrates that this approach can explain innovation adoption comprehensively, including in the context of BDA technology adoption in internal auditing of local governments. By considering these three aspects, public sector organizations can develop strategies that are more targeted and responsive to technological developments.
2. Big Data
The development of information technology in the Big Data era has brought substantial changes to the accounting and auditing professions, particularly in the management, analysis, and reporting of financial data (Rosmida, 2019). By leveraging Big Data, auditors can process large amounts of data, both structured and unstructured, with speed and accuracy far exceeding the capabilities of conventional audit approaches (Alles, 2015). Conventional audits often face challenges in managing large amounts of data and detecting deviations accurately (Ebimobowei & Evans, 2023). he integration of Big Data in the audit process allows auditors to monitor client activities in real time, thereby increasing the effectiveness of internal controls and supporting data-driven decision making (Brown-Liburd et al., 2015).
3. Big Data Analytics (BDA) Adoption Intention
Adoption intention can be defined as an individual's perception of interest or desire in using new technology (Venkatesh & Bala, 2012). This perception plays a role in influencing an individual's decision to utilize technology optimally (Hashimy et al., 2023). Therefore, in this study, adoption intention is defined as the tendency of those who react to decide to fully adopt an innovation as the best option. In technology adoption models, intention is often considered a key indicator predicting actual behavior in using a particular system or innovation. This intention is formed from a combination of various perceptions, including perceived usefulness, ease of use, and perceived social influence. The more positive an individual's perception of a technology, the greater their likelihood of adopting it in practice.
Several previous studies have emphasized that adoption intention is strongly influenced by contextual and situational factors, such as relative advantage, compatibility, complexity, fraud risk detection, and top management support (Ifinedo, 2012; Mustapa et al., 2022). Furthermore, a study by Hashimi et al. (2023) showed that perceptions of the risks and benefits of digital technology significantly influence an individual's intention to use the technology optimally. This indicates that intention is not only driven by internal factors such as cognitive perceptions but also influenced by the external environment in which the individual or organization operates.
In the context of internal auditing in government, the intention to adopt technologies such as Big Data Analytics is an important indicator reflecting the extent to which policy implementers are committed to innovation as a means to improve efficiency and public accountability (Al-Htaybat & von Alberti-Alhtaybat, 2017). In the context of this study, the intention to adopt is defined as the conscious, planned, and rational inclination of individuals or organizations to integrate BDA into the internal audit process in local government. This intention not only represents initial enthusiasm but also reflects a readiness to act based on an understanding of the technology's advantages..
4. Relative Advantage
Relative advantage is the extent to which an existing innovation is perceived as superior to the idea it replaces (Everett M. Rogers, 1995). An innovation must have added value and advantages over its predecessor. Relative advantage indicates the extent to which Big Data Analytics technology is perceived to provide greater benefits than existing audit methods. In other words, the greater the perceived benefits perceived or perceived by users, the greater their likelihood of adopting this technology.
5. Compatibility
Compatibility refers to the degree to which a technology aligns with an organization's existing values, practices, and culture (Baig et al., 2021). In the context of BDA, compatibility indicates how well the technology aligns with the needs, procedures, and systems already implemented within the organization. A high level of alignment increases the likelihood of individuals or organizations adopting BDA in their audit processes.
In the application of BDA to local government internal audits, compatibility can be measured by how well the technology supports existing audit procedures without creating obstacles or inconsistencies. For example, if BDA can be easily integrated into the regional information system or can accelerate the manual data verification process, the technology will be perceived as aligned with the auditor's needs and work methods. This will ensure users feel they don't need to "sacrifice" a system they are already comfortable with for something new.
6. Complexity
Complexity describes the extent to which an innovation is perceived as difficult for users to understand and use (Kapoor et al., 2014). In the context of Big Data Analytics, complexity reflects the barriers individuals or organizations perceive in learning and implementing the technology. The higher the perceived difficulty, the less likely users are to adopt the technology into their audit processes.
Adoption of new technology often faces various barriers, one of which is high complexity. When a new technology or system is perceived as too complex to use or difficult to understand, the adoption process is at risk of failure (Everett M. Rogers, 2003)
7. Fraud Risk Detection
Fraud Risk Detection is an effort to identify the presence of fraud, the perpetrators, the victims, and the factors that cause it (Choirunnisa & Rufaedah, 2022). The effectiveness of Big Data Analytics technology in improving fraud detection capabilities can be a key driver for organizations to adopt it. The greater the technology's ability to uncover potential fraud more quickly and accurately, the greater the user interest in implementing it in the audit process.
8. Top Management Support (TMS)
Top Management Support refers to the ability of upper management to provide strategic direction, provide resources, and meet the needs for adopting new technologies (Orji et al., 2020). This support plays a crucial role in the successful adoption of new technologies. In this context, support from top management can be a factor influencing individual interest in adopting Big Data Analytics technology. Top management support plays a role in providing adequate resources, whether in the form of budget, expertise, or other supporting facilities. The availability of these resources is crucial for the effective and sustainable integration of BDA into audit activities. A study by Alshamaila et al. (2013)
B. Hypothesis Development 
Figure 1. Conceptual Framework
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Hypothesis:
H1: Relative Advantage (RA) has a significant positive influence on BDA.
Relative advantage refers to the extent to which a technology is perceived to provide greater benefits compared to existing methods. Relative advantage has been identified as a key factor in various studies of innovation adoption at the organizational level (Kevin et al., 2006). In the context of local government internal audits, BDA is considered capable of improving work efficiency, accelerating decision-making processes, and providing more accurate, data-driven analysis. Previous research has shown that the higher the perceived benefits of a technology, the greater the intention to adopt it (Mustapa et al., 2022).
[bookmark: _Hlk220613522]H2: Compatibility positively influenced the adoption of Big Data Analytics..
BDA is closely related to digitalization, where large amounts of diverse data can be centrally accessed and further analyzed to support decision-making. Digitalization in an organization not only transforms work processes but also encompasses digital innovation, structural changes, and adjustments to the overall organizational structure (Kristiyono & Nurrosyidah, 2021). Therefore, compatibility is crucial in BDA adoption. Lutfiani et al. (2024) conducted research using a questionnaire survey method to examine the impact of BDA adoption on the business operations of companies in the Greater Jakarta area. This study involved companies that had integrated BDA into their daily operations. The results showed that the compatibility of BDA technology with organizational procedures and culture positively influenced the technology's acceptance.
H3: Complexity has a negative impact on the adoption of Big Data Analytics.
Within the TOE framework, complexity is a component of the technological context that refers to the extent to which a technology is perceived as difficult to understand and use. Complexity is seen as a potential barrier to technology adoption, especially for organizations with limited technical expertise, infrastructure, or internal resources. Prakash (2025) emphasized that while complexity can hinder adoption decisions, this barrier can be overcome with strategies such as training, internal technology readiness, and managerial support. TOE provides researchers with the flexibility to adapt these complexity factors to the organizational context and the technology being studied.
Research by Ratnasari & Hasnawati (2023) indicates that complexity has no effect on BDA adoption. Organizations with mitigation strategies, such as providing training and strengthening human resource capacity, can overcome the challenges of complexity in BDA implementation.
H4: Fraud Risk Detection has a positive impact on the adoption of Big Data Analytics.
Fraud is generally defined as an act carried out to fulfill individual or organizational interests through unauthorized means. If fraud goes undetected, the impact can be devastating, particularly in financial reporting. Audit Data Analysis (BDA) plays a role in detecting fraud and identifying suspicious transactions more accurately, as well as providing insight into the effectiveness of internal controls. This technology enables real-time data analysis, making it applicable in the business world to uncover potential fraud. In the fraud detection process, BDA utilizes anomaly analysis based on the fraud triangle theory to support further investigations. However, the implementation of this technology also faces various challenges, such as the need for in-depth auditor understanding and the risk of data loss due to cyberattacks. Therefore, auditors need to improve their technological competency, strengthen performance accountability, and implement robust data security systems to mitigate the risk of fraud (Saragih & Dewayanto, 2023).
H5: : Top Management Support has a positive influence on the adoption of Big Data Analytics
Top management support plays a crucial role in the success of technology adoption within an organization. Innovative leaders tend to generate new ideas and take risks in implementing technology to improve organizational performance. In the technology adoption process, top management support is demonstrated through the provision of resources, organizational structure development, effective communication, and strengthening expertise and authority in decision-making. With this support, organizations can be better prepared to face the challenges that arise in implementing new technologies (Syafitri et al., 2024). Research by Syafitri et al. (2024) shows that top management support has a positive effect on organizational performance. The results of this study confirm that the higher the level of top management support, the better the organization's performance in adopting technology. In the context of BDA, the role of top management support is crucial in ensuring the readiness of financial resources, infrastructure, and human resource competency..
RESEARCH METHOD 
This research uses a quantitative approach with an explanatory design to test the causal relationship between variables in the TOE framework. Primary data was collected through an online questionnaire distributed to regional government inspectorate auditors throughout Indonesia. Structural Equation Modeling Partial Least Square (SEM-PLS) analysis was carried out using SmartPLS 4.0 to test the five direct path hypotheses. 
The explanatory design tests the influence of Relative Advantage (RA), Compatibility (COMP), Complexity (CX), Fraud Risk Detection (FRD), and Top Management Support (TMS) on BDA adoption intentions. A quantitative approach was chosen because it is suitable for testing causal hypotheses with 1-5 Likert interval data. The subjects in this study consisted of a population and sample relevant to the research objectives. The population was all auditors working at Regional Inspectorates in Indonesia. The sample was selected based on the criteria of auditors with experience or understanding of the use of Big Data Analytics in internal audits. The variables in this study include:
1. Relative Advantage
2. Compatibility
3. Complexity
4. Fraud Risk Detection
5. Top Management Support
This study used the organizational unit of analysis. However, due to insufficient aggregate data per organization, the analysis was conducted at the individual level. Consequently, the research findings reflect individual perceptions of the organization rather than objective organizational characteristics. Nevertheless, this step is deemed appropriate to maintain data reliability and the validity of hypothesis testing. 
RESULTS AND DISCUSSION 
A. Results
Hypothesis testing has criteria that must be met, namely by looking at the t-statistic value, probability value (p-value), and the original sample value. The hypothesis is said to be accepted if the t-statistic value > t-table 1.66, p-values ​​< alpha 0.05 (5%), and the original sample value is in line with the hypothesis (J. Hair et al., 2014). Hypothesis testing was tested using the bootstrapping method from SmartPLS analysis.	
Table 1: Path Coefficient
	
	Original sample (O)
	T- statistics 
	P-values
	Keterangan

	Relative Advantage > BDA Adoption Intention 
	-0.075
	1.409
	0.079
	(hypothesis rejected)

	Compatibility > BDA Adoption Intention 
	0.058
	0.614
	0.270
	(hypothesis rejected)

	Complexity > BDA Adoption Intention 
	-0.061
	1.027
	0.152
	hypothesis rejected)

	Fraud Risk Detection BDA Adoption Intention 
	0.300
	4.945
	0.000
	(hypothesis accepted)

	Top Management Support > BDA Adoption Intention 
	0.646
	8.973
	0.000
	(hypothesis accepted)


Source: SmartPLS v.4.0 output

Table 2 . R-Square Values
	Endogenous Variable
	R²

	BDA Adoption Intention
	0.689


Source: SmartPLS v.4.0 output
The R² value of 0.689 indicates that Relative Advantage, Compatibility, Complexity, Fraud Risk Detection, and Top Management Support jointly explain 68.9% of the variance in BDA adoption intention, reflecting a strong explanatory power of the model.

B. Discussion	
1. The influence of relative advantage on BDA adoption intention
The results of hypothesis testing (H1) indicate that relative advantage negatively influences the intention to adopt Big Data Analytics (BDA). This finding indicates that even if a new technology has a relative advantage over legacy systems, this is not necessarily the primary factor driving auditors to adopt it. In the context of public sector internal audits, auditors more often consider factors such as ease of use, organizational support, and resource availability rather than the relative benefits offered by new technologies.
Within the TOE (Technology-Organization-Environment) framework, relative advantage falls within the technological context dimension, which emphasizes that innovation adoption is influenced by the perceived benefits of the technology compared to prior practices (Tornatzky & Fleischer, 1990). However, when relative benefits are difficult to measure directly, auditors tend to hesitate to use this factor as the primary basis for adoption decisions. This aligns with the view of Oliveira et al. (2014), who stated that relative advantage is not always a determinant of technology adoption, particularly in public sector organizations that are more influenced by policy and regulatory factors..
2. The Effect of Compatibility on BDA Adoption Intention
The results of the hypothesis test (H2) indicate that the compatibility variable negatively influences the intention of auditors at Regional Inspectorates in Indonesia to adopt Big Data Analytics (BDA). This indicates that although BDA technology has the potential to support internal audits, auditors perceive a mismatch between the technology's features and the established systems, procedures, and work habits within the Inspectorate. When auditors perceive that new technology is incompatible with existing audit practices, their motivation to adopt it tends to decrease..From the perspective of the TOE (Technology-Organization-Environment) framework, compatibility falls within the technological context, reflecting the extent to which new technology aligns with the organization's infrastructure, values, and work processes (Tornatzky & Fleischer, 1990). This negative result indicates that the level of BDA's compatibility with auditors' needs is still low, resulting in the technology being perceived as not providing easy integration into existing audit systems. This confirms that not all technological innovations can be readily adopted if they are not compatible with existing technical conditions and work culture. The results of this study are in line with the findings of Siregar (2018) and Alam et al. (2024) who explained that the level of complexity and technological incompatibility can reduce user intention to adopt a new system. This finding is also supported by Maroufkhani et al. (2020) and Trisnadewi et al. (2024) who found that compatibility does not significantly influence BDA adoption, especially in organizations with limited resources and infrastructure. Loh & Teoh (2021) also showed similar results in the manufacturing context, where compatibility was not a dominant factor in driving BDA adoption.
3. The Effect of Complexity on BDA Adoption Intention
The results of hypothesis testing (H3) indicate that the complexity variable negatively influences BDA adoption intention. This suggests that the higher the level of complexity auditors perceive in using BDA, the lower their intention to utilize it in internal audits. Complexity encompasses the difficulty in understanding technological features, the need for higher technical skills, and adapting to changes in work procedures.From the TOE framework perspective, complexity falls within the technological context dimension, which explains the characteristics of a technology as factors influencing acceptance and adoption. When a technology is perceived as overly complex, requiring a lengthy learning process, and demanding technical skills that not all auditors possess, it can create resistance to use. Regional Inspectorate auditors tend to view BDA as a technology that increases cognitive burden, time, and energy to understand, thus reducing their motivation to use it.
This finding is consistent with research by Siregar (2018) and Alam et al. (2024), which showed that complexity does not positively influence technology adoption intention. Conversely, this finding contradicts the research by Ayuningtyas et al. (2024) and Insan et al. (2022) found that complexity can actually have a positive effect on usage intentions. This difference may be explained by the different research contexts, where technological readiness and user competency within the Regional Inspectorate are still relatively limited compared to other, more digitally advanced sectors.
4. The Influence of Fraud Risk Detection on BDA Adoption Intention
The results of the hypothesis test (H4) for the fraud risk detection variable have a positive effect on BDA adoption intention. This is because the greater the capability of BDA technology in detecting potential fraud, the greater the auditor's motivation to use it in the internal audit process. Auditors perceive BDA as being able to improve the quality of fraud detection through faster, more accurate, and data-driven methods, thus increasing their confidence in the effectiveness of this technology (Yoon et al., 2015). from the perspective of the TOE (Technology-Organization-Environment) framework, fraud risk detection falls within the technological context, which emphasizes the relative benefits and capabilities of technology in supporting organizational performance. The TOE explains that innovation adoption is influenced by the added value of technology, including its ability to support accurate risk detection and internal control (Tornatzky & Fleischer, 1990). Therefore, BDA's ability to identify anomalous patterns and indications of fraud is a crucial factor encouraging auditors to integrate this technology into their audit activities.
5. The Influence of Top Management Support on BDA Adoption Intention
The results of the hypothesis test (H5) for the variable top management support have a positive effect on BDA adoption intention. This is because the greater the provision of technology by top management, the higher the individual's intention to use the technology (Orji et al., 2020). From the perspective of the TOE framework (Technology-Organization-Environment), top management support is included in the organizational context dimension, which emphasizes that organizational readiness is strongly influenced by leadership policies, commitment, and support. TOE explains that innovation adoption is determined not only by technological aspects, but also by the extent to which the organization is able to provide strategic impetus and support for successful implementation (Tornatzky & Fleischer, 1990). Thus, top management support is a crucial factor facilitating organizational readiness in integrating BDA into the internal audit process.
The results of this study align with the findings of Bhardwaj et al. (2021); Hashimy et al. (2023); Lutfi et al. (2022); Mwemezi & Mandari, (2024) emphasized that top management support plays a significant role in increasing the use of technology in both the public and private sectors.

CONCLUSION 
Conclusion answers the objectives of research  or study based on more comprehensive meaning of results and discussion of research. Suggestions are addressed for practical action (to the participating institution), for the development of new theories, and for further research.
The purpose of this study is to empirically test the factors influencing the intention to adopt Big Data Analytics (BDA) in internal audits at the Regional Inspectorate. This research employs the Technology-Organization-Environment (TOE) framework with five independent variables—namely Relative Advantage, Compatibility, Complexity, Fraud Risk Detection, and Top Management Support—which are hypothesized to influence auditors' intention to adopt BDA. The research respondents are auditors from the Regional Inspectorate who carry out supervisory functions within local government environments. Based on the data analysis results, the following conclusions can be drawn:
1. Relative Advantage does not influence auditors' intention to adopt BDA at the Regional Inspectorate.
2. Compatibility does not influence auditors' intention to adopt BDA at the Regional Inspectorate.
3. Complexity does not influence auditors' intention to adopt BDA at the Regional Inspectorate.
4. Fraud Risk Detection influences auditors' intention to adopt BDA at the Regional Inspectorate.
5. Top Management Support influences auditors' intention to adopt BDA at the Regional Inspectorate.
Based on these results, this study concludes that organizational factors, particularly top management support, as well as the need for fraud risk detection, are key determinants driving Regional Inspectorate auditors to adopt BDA. In contrast, relative advantage, compatibility, and complexity do not serve as significant drivers in enhancing auditors' intentions. Thus, this research affirms that organizational readiness and the urgency of fraud risk control play a more prominent role than perceptions of relative advantage, compatibility, or complexity in the context of BDA adoption in the public sector.
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