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Abstract: Generative AI (GenAI) is a big impact field in many areas, including governance, risk management, 
compliance, and audit (GRCA). This paper goes details the working of GenAI for the benefit of many vital fields 
emphasizing its effectivity for GRCA. It looks at the pros and cons of using GenAI, as well as emerging trends and areas 
where more research is needed. Based on a thorough review of the literature and a critical analysis, this study recommends 
a plan for future research and practical implementation. 
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1. INTRODUCTION 
1.1 Background 
Digital transformation has made it compulsory for the businesses to follow rules more dilligently and 
businesses are under more pressure than ever to follow the rules, manage risks before they happen, and keep 
strong governance and audit systems in place. Nowadays businesses are taking advantages of new and 
advanced technologies such as cloud computing, artificial intelligence and blockchain technologies especially 
advanced intelligent technologies to handle the amount and complexity of modern business data. Generative 
AI is becoming a game-changer in the GRCA landscape since it can combine new data, grasp context, and 
make decisions on its own (Brown et al., 2020; Zhang et al., 2023). 
1.2 Introduction to Generative AI 
Generative AI (GenAI) is a type of algorithm that can make things like text, code, graphics, and fake data. It 
does this by employing models like Generative Adversarial Networks (GANs), Variational Autoencoders 
(VAEs), and Transformer-based language models like GPT (Radford et al., 2019). These models can think 
and create like people do, which makes them useful for advanced business intelligence, content development, 
and automation. 
1.3 Introduction to Governance, Risk, Compliance, and Audit 
Governance is defined by the rules and processes that enable accountability, transparency, and ethical 
decision-making in organizations. Risk management involves timely detecting, analyzing, and minimising 
risks to avoid the losses to organization and optimizing the factors that helps in achieving corporate objectives. 
Compliance assures respect to laws, regulations, and standards, while auditing provides systematic review of 
internal controls and financial statements. Together, GRCA constitutes the backbone of a responsible and 
resilient company (ISO 31000, 2018). 
1.4 Case study on the use of GenAI for governance efficiency 
Inspite of rapid spread and development of GenAI in other fields, it is still new in GRCA due to its inherent 
limitations like explainability, security, following the rules, and moral issues (Amarasinghe et al., 2023). The 
reason for this research is that we need to quickly figure out how to use GenAI to automate, improve, and 
expand GRCA activities while still keeping trust and compliance. 
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Figure 1: Architecture of GenAI integration in GRCA workflows 
Figure 1 depicts a structured pipeline that shows how generative AI can be used to answer questions about 
workflow models in a smart way. After selecting workflow models from diverse places in the initial stage, the 
shape of graphs or structures, are put into a common text format so that they can be processed more readily 
afterward. The textual workflow data is indexed after it has been normalised to transforms the data into 
embeddings and stores them in a semantic vector database (VectorDB). Following this, natural language 
queries method makes it easier to find objects that are semantic similarity to locate the process models in the 
VectorDB that are most relevant to the user's question. 
A prompt generating component then uses the context that was gathered to make the user's initial query 
better by using generative large language model (LLM) modifying this into a complete and useful input. This 
ensures that the LLM, such as IBM watsonx.ai, has enough information to offer answers that are both correct 
and helpful. The last step is to transmit the LLM's output to a module that puts the results together and 
formats them. This module makes the answer easy to read and puts it in a format that can be delivered back 
to the user. This end-to-end pipeline gives you smart, context-aware solutions to queries regarding audits, 
compliance, governance, and risk management. This architecture is ideal for compliance auditing, business 
process validation, and governance tasks, where stakeholders may need to ask natural language questions 
about complex workflows and receive intelligent, context-aware answers. 
1.4 Motivation for Research 
Inspite of rapid spread and development of GenAI in other fields, it is still new in GRCA due to its inherent 
limitations like explainability, security, following the rules, and moral issues (Amarasinghe et al., 2023). The 
reason for this research is that we need to quickly figure out how to use GenAI to automate, improve, and 
expand GRCA activities while still keeping trust and compliance. Table 1 lists out the GenAI Capabilities to 
GRCA (Governance, Risk, Compliance, and Audit) Functions. It aligns key generative AI capabilities with 
their respective utility across the four GRCA domains: 
Table 1: Mapping of GenAI Capabilities to GRCA Functions 

GenAI 
Capability 

Governance Risk 
Management 

Compliance Audit 

Natural Language 
Processing (NLP) 

Policy document 
interpretation and 
synthesis 

Extraction of risk 
factors from 
incident reports 

Regulation parsing 
and requirements 
summarization 

Auto-generation of 
audit narratives 

Automated 
Report 
Generation 

Generation of board-
level summaries 

Risk register 
reporting 

Compliance 
dashboards 

Drafting of audit 
reports 

Semantic Search Quick retrieval of 
governance 
frameworks and 
decisions 

Discovery of past 
risk incidents 

Retrieval of 
regulatory 
obligations 

Searching 
historical audit 
trails 
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Text 
Summarization 

Executive summaries 
of governance 
meetings 

Summary of risk 
assessments 

Summary of 
regulatory updates 

Condensed audit 
findings 

Workflow 
Automation 
Support 

Standardization of 
governance decision-
making 

Automation of 
incident response 
playbooks 

Automated 
compliance checks 

Trigger-based audit 
procedure 
execution 

Knowledge 
Graph 
Integration 

Mapping governance 
entities and roles 

Linking of risk 
events to 
responsible 
entities 

Mapping controls 
to compliance 
mandates 

Linking audit 
findings to 
business processes 

Prompt 
Engineering 

Generation of 
governance decision 
templates 

Risk scenario 
simulation via 
prompt tuning 

Context-aware 
compliance queries 

Interactive audit 
Q&A systems 

Predictive 
Modeling via 
LLMs 

Anticipation of 
governance 
bottlenecks 

Forecasting of 
emerging risk 
vectors 

Anticipation of 
non-compliance 
trends 

Predictive audit 
coverage planning 

Question 
Answering 
(Q&A) 

Instant explanations 
of governance 
policies 

Clarification of 
risk policies 

Interactive 
compliance 
training support 

Real-time 
responses to 
auditor inquiries 

Data Redaction 
and PII Filtering 

Governance 
documentation 
sanitization 

Masking sensitive 
risk-related 
information 

Automated PII 
filtering in 
compliance records 

Ensuring 
anonymization of 
sensitive audit data 

The research article expounds a big picture of the of Generative AI (GenAI) in Governance, Risk, 
Compliance, and Audit (GRCA) tasks. The first section is an introduction to the basic ideas in addition to 
the motivation part explaining why this research is necessary since rules are getting more complicated and 
operations aren't working as well as they could. The literature review section looks at more than 20 recent 
academic studies to describe and compare and contrast their methodologies, uses, and gaps in research in 
both text and tabular form. Next, the paper talks about how GenAI can be applied in real world in GRCA, 
followed by the section describing the threat, opportunities and challenges we face to deploy this system in 
real world scenario. At the end of the study, a conclusion is drawn with future directions advisory in this 
field. 
 
2. LITERATURE REVIEW 
A lot of new research strives for Generative AI use in governance, risk, compliance, and audits. Amarasinghe 
et al. (2023) explore the roles of GPT-based models for automate compliance documents and showcase the 
effectivity of these models towards achieving efficiency and accuracy. Zhang et al. (2023) propose a risk 
profiling approach that combine GenAI with standard risk assessment algorithms. Brown et al. (2020) is the 
earliest work for using language models in auditing by working on few-shot learning in GPT models. 
Mittal and Sharma (2022) explore the use of large language models (LLMs) for risk signal detection in 
corporate environments, while Nguyen et al. (2024) utilize GANs to generate synthetic data for robust 
financial fraud detection. Srivastava et al. (2023) focus on the necessity of explainable GenAI systems for 
adoption in governance, advocating for interpretable model architectures. 
Kim and Lee (2021) demonstrate the application of knowledge graphs and GenAI to streamline regulatory 
mapping, which is a crucial task for ensuring businesses remain informed about legal updates. Hoque et al. 
(2024) explore the effectiveness of GPT-powered chatbots in responding to enquiries related to audits, 
contributing to the automation of real-time audits. Li et al. (2023) recommend utilising efficient engineering 
tools to condense and assess internal policies, enhancing the governance of these policies. 
 Allen and Kaur (2022) discuss the ethical and bias challenges in compliance systems, emphasising the 
significance of fairness in the use of GenAI. Dey et al. (2021) discuss language models that are mindful of 
risks, utilising GenAI to generate simulated risk scenarios. In 2024, Wang et al. demonstrate the application 
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of AI to enhance the monitoring of internal controls and explore how GenAI can be utilised to uphold 
organisational policies. 
 Patel and Sen (2022) explore the creation of multi-modal dashboards that integrate visual and text-based AI 
inputs to enhance the clarity of compliance reports. Rao et al. (2023) discuss ways to enhance legal-specific 
LLMs for a deeper comprehension of regulatory materials. Gomez et al. (2023) explore the application of 
GenAI tools in the realm of environmental, social, and governance (ESG) auditing, demonstrating their 
potential for evaluating sustainability. 
 Chatterjee and Jain (2024) utilise LLMs to examine logs and identify cyber-risk factors in cybersecurity and 
audit. Johnson and colleagues (2021) develop AI systems to streamline transactional audit tasks. Ahmed and 
Tan (2022) explore the application of LLMs in analysing contracts and conducting compliance checks. 
Fernandez et al. (2024) propose using GenAI for regulatory horizon scanning, which involves anticipating 
possible policy shifts by analysing current trends in legislation. Lee and Zhou (2023) utilise VAEs for scenario 
simulations in risk modelling, demonstrating the potential of GenAI in predictive analytics. Table 2 provides 
a summary of the important tasks happen in integration of GenAI with GRCA. 
Table 2: Summary Table of Literature Review 

Author(s) Year Focus Area Technique/Model Key Contribution 
Amarasinghe & 
Team 

2023 Compliance 
Automation 

GPT-based Models Automates compliance 
documentation, improves 
efficiency and accuracy 

Zhang & Team 2023 Risk Profiling AI-enabled Framework Integrates GenAI with 
traditional risk models 

Brown & Team 2020 Audit Support GPT Few-Shot 
Learning 

Foundation for using LLMs in 
audit applications 

Mittal & 
Sharma 

2022 Risk Detection LLMs (Text Analytics) Detects early risk signals in 
corporate environments 

Nguyen & 
Team 

2024 Financial Fraud 
Detection 

GANs Generates synthetic data for 
robust anomaly detection 

Srivastava & 
Team 

2023 Governance 
Explainability 

Interpretable LLMs Advocates for explainability in 
GenAI model design 

Kim & Lee 2021 Regulatory 
Mapping 

GenAI + Knowledge 
Graphs 

Automates legal mapping for 
evolving regulations 

Hoque & Team 2024 Audit Interactions GPT-powered 
Chatbots 

Real-time response generation 
for audit-related queries 

Li & Team 2023 Policy 
Summarization 

Prompt Engineering 
with LLMs 

Summarizes and evaluates 
internal policies 

Allen & Kaur 2022 Ethical 
Compliance 

Bias Auditing in 
GenAI 

Emphasizes fairness and ethical 
AI deployment 

Dey & Team 2021 Risk Simulation Risk-aware Language 
Models 

Simulates risk scenarios for 
predictive insights 

Wang & Team 2024 Internal Controls AI-Augmented 
Monitoring 

Enhances enforcement of 
organizational controls 

Patel & Sen 2022 Compliance 
Dashboards 

Multi-modal Interfaces Combines visual/textual inputs 
for GRC reporting 

Rao & Team 2023 Legal Compliance Domain-specific LLM 
Fine-tuning 

Custom LLMs trained on legal 
texts for better interpretation 

Gomez & 
Team 

2023 ESG Auditing GenAI Tools Applies AI in sustainability and 
governance assessments 

Chatterjee & 
Jain 

2024 Cybersecurity LLM-based Log 
Analysis 

Identifies threats from 
unstructured system logs 

Johnson & 2021 Audit Process AI Pipelines Streamlines transactional audit 



International Journal of Environmental Sciences 
ISSN: 2229-7359 
Vol. 11 No. 19s, 2025 
https://theaspd.com/index.php 

1874 

 

Team Automation tasks 
Ahmed & Tan 2022 Contract Review LLM-based Review 

Systems 
Automates document 
verification in compliance 
workflows 

Fernandez & 
Team 

2024 Regulatory 
Forecasting 

Regulatory Horizon 
Scanning 

Predicts likely shifts in legislative 
frameworks 

Lee & Zhou 2023 Risk Modeling Variational 
Autoencoders (VAEs) 

Generates synthetic scenarios for 
proactive risk management 

3. THREATS, OPPORTUNITIES, CHALLENGES, AND LIMITATIONS 
3.1 Threats 
There are a number of limitations of using Generative AI in GRCA domains that will create a challenge in 
future. One of the main limitations is handling the sensitive data for privacy. Using synthetic data and prompt 
engineering in generative systems can accidentally cause data to leak or important business information to be 
made public. Private data from language models that have been carefully trained (Nguyen et al., 2024) can be 
leaked using existing data stealing techniques like injection etc. Another problem is model hallucination 
where LLMs make up or get facts wrong, which is very dangerous for compliance reporting and audit 
documentation (Amarasinghe et al., 2023) making GenAI outputs less trustworthy and reliable in important 
situations. Bias and discrimination are the recurrent problems of GenAI as they are trained on huge public 
data infested with biases and wrong collection of data for training. These kinds of biases can cause unfair 
decisions or bad risk assessments, especially when it comes to following rules or making sure you are 
financially responsible (Allen & Kaur, 2022). If these dangers are not dealt with, they could hurt 
organization's reputation increasing cost and loss of faiths among stakeholders. 
3.2 Opportunities 
Even with its challenges, Generative AI presents remarkable possibilities in areas like governance, risk 
management, compliance, and auditing. A highly promising application is process automation, where GenAI 
can take over repetitive, resource-heavy tasks like creating audit trails, reviewing documentation, and 
generating compliance reports. Cost saving, accuracy, real-time risk monitoring, automatic and effective 
handling both structured and unstructured data facilitated by LLMs extensive flows can be used to 
continuously assess risks and identify anomalies. These abilities enable organisations to address emerging 
threats in a timely manner. GenAI systems can quickly summarize the complex and hard to comprehend 
policy documents to spot inconsistencies and compliance gaps for keeping up and comply with regulatory 
changes (Li et al., 2023). These opportunities place GenAI as a key facilitator of more intelligent, quicker, 
and precise decision-making within GRCA domains. 
3.3 Challenges 
Several challenges faced by the full-scale adoption of GenAI in GRCA applications includes explainability 
due to inherent black box type processing of GenAI making it difficult to interpret or justify their outputs. 
This intransparent mechanism is specially problematic in audit and regulatory contexts where accountability 
is paramount and the unjustified outputs of LLMs can be easily challenged in courts (Srivastava et al., 2023, 
Rao et al., 2023). Furthermore, scalability is a technical and operational barrier; deploying GenAI solutions 
that generalize effectively across industries, regulatory landscapes, and organizational scales requires robust 
customization, resource allocation, and governance strategies. These challenges underscore the need for 
careful model design, compliance-aware training data, and robust human-in-the-loop systems. 
3.4 Limitations 
While GenAI offers huge advantages in terms of cost and time saving, its limitations must also be 
acknowledged. A fundamental problem with LLMs is their dependence on high-quality data. The 
effectiveness of LLM-based systems significantly deteriorates when trained or prompted with noisy, outdated, 
or biased data sources. Frequent updation is also required due to frequent changes in GRCA domain 
nullifying the previous training in changed circumstances making model updates necessary to keep GenAI 
systems relevant and legally compliant, particularly in dynamic regulatory environments where rules evolve 
frequently. This may inflate the maintenance costs and operational complexity. Lastly, ethical constraints 
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impose limits on GenAI’s autonomy due to its inhuman nature and lack of handling issues like fairness, 
accountability, and social impact. So it is imperatively requirement of having a hybrid model where GenAI 
serves as an assistive tool rather than a fully autonomous decision-maker. These limitations call for a cautious 
and responsible approach to implementing GenAI in sensitive GRCA functions. Table 3 provides a 
comprehensive summary of Threats, Opportunities, Challenges, and Limitations of GenAI in GRCA. Figure 
2 diagrammatically shows the swot analysis on use of GenAI in GRCA. 
Table 3: Comparative Analysis of Threats, Opportunities, Challenges, and Limitations of GenAI in GRCA 

Aspect Description Key References 
Threats 

  

Data Privacy Risks Synthetic data leakage and prompt injection attacks could 
compromise confidential information. 

Nguyen et al. 
(2024) 

Model Hallucination LLMs may generate false or misleading outputs, impacting 
audit and compliance accuracy. 

Amarasinghe et al. 
(2023) 

Bias & Discrimination AI models may inherit societal or data-driven biases, 
leading to unfair decisions. 

Allen & Kaur 
(2022) 

Opportunities 
  

Process Automation Streamlines audit trails and compliance documentation 
generation. 

- 

Real-time Risk 
Monitoring 

Enables dynamic anomaly detection and risk profiling 
using GenAI and LLMs. 

- 

Policy Intelligence Helps instantly summarize, align, and compare internal 
policies with regulations. 

Li et al. (2023) 

Challenges 
  

Explainability Difficulty in interpreting GenAI model outputs affects 
trust and adoption. 

Srivastava et al. 
(2023) 

Regulatory Alignment Ensuring AI systems conform to regional and global legal 
requirements is complex. 

Rao et al. (2023) 

Scalability Hard to generalize solutions across industries and 
jurisdictions without costly customization. 

- 

Limitations 
  

Dependence on Data 
Quality 

Poor input quality leads to degraded GenAI performance. - 

Model Updates Continuous updates are required to stay current with legal 
and policy changes. 

- 

Ethical Constraints Sensitive decisions require human oversight and ethical 
reasoning beyond AI’s scope. 

- 

 

 
Figure 2: SWOT Analysis of GenAI in GRCA 
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4. CONCLUSION AND FUTURE DIRECTIONS 
Generative AI holds immense promise in transforming governance, risk management, compliance, and audit 
functions by enabling real-time insights, automating laborious tasks, and enhancing decision-making 
capabilities. However, its application must be guided by strong ethical, regulatory, and interpretability 
frameworks. In the future of applying Generative AI in Governance, Risk, Compliance, and Audit, achieving 
a harmony between innovation and dependability while adhering to regulations is crucial. A significant 
development is the emergence of transparent generative AI. This indicates that models are built with clarity 
and accountability, allowing outputs to be comprehensible and justifiable. This holds significant value in 
situations where adherence to regulations is crucial. Regulatory sandboxes are increasingly recognized as safe, 
controlled environments for experimenting with GenAI applications in audit and compliance functions. This 
allows stakeholders to consider the advantages and disadvantages without needing to implement them for 
everyone. Another significant approach is to develop specialized large language models (LLMs) utilizing 
thoughtfully selected datasets from the legal, financial, and compliance sectors.  

 
Figure 3: Future Roadmap for GenAI in GRCA 
This will enhance their usefulness and improve their ability to perform specific GRCA tasks. Lastly, there is 
significant emphasis on fostering collaboration between individuals and AI, where GenAI enhances but does 
not substitute human oversight. This ensures that auditors and compliance experts can make informed, 
ethical decisions with the assistance of advanced technologies. This combined method maintains 
responsibility while leveraging the quickness and potential of GenAI. 
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