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ABSTRACT: Enterprise platforms are developing at a
rapid rate and they are currently supporting business
critical functions. Conventional governance packages are
based on manual audit, fixed checklists and periodic
checks. These means are not fast and are not able to
compete with the speed of modern delivery. In this paper,
we investigate a change of manual controls to
autonomous governance, or automated and constant
controls, evidence collection and policy enforcement. In
a quantitative study, the researcher quantifies the
maturity of governance via a Governance Automation
Index (GAI) and assesses such results as the reduction of
manual efforts, readiness to audit, and operational
stability. Findings indicate that high governance
automation platforms had a high degree of reduction in
repetitive manual work (87%), decreased audit set up
time (18 days to 2 days), and enhanced evidence rates
(98%). The findings of the audits were also reduced to
below one problem per audit on average. The results
show that the integration of governance in the workflow
of the platform enhances efficiency, reliability, and audit
suitability without introducing latency in deliveries. Self-
governance facilitates sustained compliance as well as
scale innovation.

KEYWORDS: Autonomous Governance, Governance
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1. INTRODUCTION

A. Background and Context

Enterprise mediums take finance, operations, customer
services, and massive digital product. The larger
platforms are, the more complex and they transform at a
higher rate. It requires governance to help provide
security, compliance and/or reliability. A number of
organizations continue to use manual forms of
governance including human reviews, documents-based
evidences and planned audits.

These manual methods were aimed on making systems
slower. They create a delay in the modern setting,
augment expenses and it is likely that they lack the ability
to give real time guarantees. Governance crews have a
hard time maintaining a steady pace with constant
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deployment, cloud computing and automated processes.
This introduces a widening distance between the
operation and the governing of systems.

B. Motivation of the Study

The rationality of this study is due to a definite practical
issue. There is a desire to have a structure that would help
organizations to move quickly but that does not mean that
it would not require strong governance. The use of
manual controls makes teams work slow and, in most
cases, identify problems when it is too late. The
elimination of controls will expose companies to greater
risk and regulation.

It is urgently necessary to have governance models that
can be as fast as enterprise platforms. Governance can be
embedded in workflows by automating them and making
them observable and being policy-driven. Governance can
be deployed immediately as the system is operational
instead of compliance being checked after the
implementation.

Such autonomous governance needs to be measured, and
such is the motivation of this study. The paper applies the
quantitative data to confirm that automation does enhance
the outcomes of governance in a quantifiable manner.

C. Novelty and Research Contribution

The new aspect of this paper in dealing with governance
as an independent system capability, rather than its
independent control functions. Although the previous
literature addresses the topic of automation and ongoing
compliance, fewer researches offer a definite quantitative
framework that correlates the governance maturity with a
specific outcome.

In this paper, a Governance Automation Index (GAI) is
proposed that is measuring the standardization of controls,
automation of evidence, and the autonomy in governance
in one measure. Then it uses the numerical indicators like
hour of manual effort, time taken to prepare audit and
audit findings to test the impact.

The interest in guided autonomy is another recent
provision. In the study, it was revealed that governance
was not required to slow down engineering teams. The
platforms are compliant and predictable when the policies
are captured in templates, pipelines, as well as runtime
enforcement.
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D. Research Objectives

The main objectives of this research are:

e To establish the influence of automation of
governance on the manual compliance effort.

e To determine the autonomous governance influence
on audit preparedness and quality of evidence.

e To determine whether embedded governance
enhances predictability of operations without slowing
down the delivery speed.

All these goals are met in relation to actual data of
operations of the enterprise platforms at various levels of
governance maturity.

E. Structure of the Paper

The paper is organized in the following way. The
literature review looks into the previous research on
governance, automation, continuous auditing and
autonomous systems. The research design describes the
quantitative methodology, research variables, equations
and data collection methods. It has the results section
which shows the measured results in tables and charts.
These findings are conceived in the discussion in respect
to available research. The conclusion is a summary of
contributions and the research direction of the future.

1. LITERATURE REVIEW

A. Limits of Manual Governance and Traditional GRC
Models

Most of the literature demonstrates that, old models of
governance, risk and compliance (GRC) are very reliant
on manual controls, which include reviews, approvals and
scheduled audits. These solutions were configured to the
stable IT environment and slower cycle of changes.
Manual governance Scalability Networks Manual
governance is costly, time-intensive, and hard to scale as
enterprise platforms increase in size and complexity. The
issues identified in the research on GRC systems are lack
of clarity in ownership, excessive effort, and lack of
alignment between the governance objectives and real
system behavior [1].

It makes these issues more severe in agile and DevOps
products. Manual method Students have a difficult time
proving control through automation and decentralized
decision-making as by the DevOps teams, who enlarge
the provision of software at a more rapid pace [2].
Investigations have demonstrated that organizational
setups usually find themselves adapting a combination of
the previously manualized and the newly established
automated controls which would suffer incongruity and
perplexity [2]. The same cases have been noticed with

This is further supported by continuous auditing research
stating that the periodic audit system is eventually unable
to keep pace with a real-time changing system. The
conventional audit practices are reactive and they only tell
problems late [5]. This disconnection between governance
speed and system speed augments the compliance risk and
uncertainty. It has been universally accepted that modern
platforms of enterprises cannot rely on manual
governance mechanisms anymore.

B. Automation, Continuous Assurance, and Policy-as-
Code

To overcome these limitations, automation and constant
governance models are suggested by a great number of
researchers. The concepts of continuous auditing have
been debated over decades to ensure that assurance is
handled in closer real-time with automated data collection
and analysis [5]. This concept has been extended to Al
systems recently, where periodic audits become
ineffective because of learning and adaptation.
Continuous Auditing of Al (CAAI) is suggested as an
automated, near-real-time means of locating the systems
in terms of rules and norms [6].

Policy-as-code, and automated compliance checking are
also brought up extensively. Studies regarding automated
compliance checking indicate that there have been many
years of attempts at converting rules and regulations into
machine-readable logic [7]. Community solutions had
narrowed down to previous techniques, automation has
become feasible by recent computing and industry needs.
There are ideas of closed-loop frameworks, in which
policies are generated, implemented, monitored and
revised according to the behavior of the systems [8].
Automated compliance tools that are used in cloud and
DevOps can allow detecting the violations immediately
and collecting the evidence automatically, continuing the
monitoring process [9]. These are the tools that lessen the
amount of manual auditing and create consistency when it
comes to platforms. It is also demonstrated in the
literature that direct control in the delivery pipelines is
useful in maintaining speed and control. This is in line
with the notion that governance should be integrated into
the work processes as opposed to being an appendix that
eventually becomes a checklist.

Challenges are also mentioned in literature. The
automation systems should not destroy the business
processes or diminish the flexibility of the system. Studies
done on the issue of security and compliance in business
processes have indicated that stringent controls have the
effect of impeding the operations unless they are planned
[10]. This demonstrates the necessity to have the adaptive,

cloud computing, where ineffectiveness and slowness of ~ Well ~correlated automation and not strict rule
compliance checking by manual means can be noticed  enforcement.

due to distributed systems and multi-jurisdiction rules

[31[4].
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C. Autonomous and Al-Driven Governance Frameworks
Literature that is more timely concerns itself with
automation as well as autonomous governance. In Al
governance studies, it is contended by researchers that a
unified coverage in terms of data, models and systems are
crucial issues that cannot be discussed as independent
entities [11][12]. These models bring definite roles,
responsibilities and measurement techniques, including
appraising data value, model risk. Notably, they seek to
entrench governance in designing of systems as opposed
to its external audit.

This direction can also be supported by research on
autonomous agents and multi-agent systems. Research
sheds focus on the fact that policies, norms and
preferences should be regarded as first-class items in
autonomous systems [13]. Autonomous systems are not
very certain to satisfy stakeholder or regulatory
expectations without in-built logic to govern them. Ethical
Al governance models also emphasize to incorporate
transparency, accountability and fairness in the whole
system lifecycle [14].

Self-regulation and automated monitoring Al models are
taking over governance in high-stakes areas like the
financial services. The review processes are considered to
be too slow and expensive with complex Al models
relying on manual review procedures [15]. Monitoring,

management, and mitigation are proposed to be
implemented into systems at the system level and
integrated into platforms to enhance compliance and
robustness in the deployment process [15].

In all these works, one typical observation comes out,
namely that governance should cease being a manual
process to incorporate an adaptive and autonomous
mechanism. Through continuous signals, a feedback loop
and policy-driven automation, organizations can attain
some sense of control as well as agility. The shift can be
viewed to contribute to guided autonomy where systems
are conducted on their own, yet having powerfully
outlined limits which are kept and applied as well.

D. Summary

Literature is also highly inclined towards shifting to an
automated and disinterested model of governance than a
manual one. The classical controls are not scalable to the
contemporary enterprise platforms. Policy-as-code along
with automation and continued assurance systems lower
the workload and mitigate the risk, whereas autonomous
frameworks of governance implement the compliance
right into system behavior. Those concepts go hand in
hand with the shift to the self-governing management of
the enterprise platforms, as postulated by this study.

TABLEl. SUMMARY OF PREVIOUS STUDIES
Theme Summary of Key Findings
Manual governance | Inherent forms of governance are based on manual reviews and periodic audit which is
limits slow and cannot be scaled in large and complex enterprise systems [1][5].
GRC and agile Agile and DevOps teams can provide software promptly, and it is not easy to prove

environments

governance and audit preparedness due to manual controls [16][2].

Automation and

The use of automation, policy-as-code, and continuous monitoring will aid in lessening

continuous the amount of work, increasing the consistency, and allowing to perform compliance
compliance checking in a shorter period of time [7][8][9].

Continuous Al and adaptive systems cannot be audited periodically and therefore, ongoing and
auditing and Al automated auditing is required to handle risk in near real time [6][5].

systems

Autonomous and

Al governance [11][12][15].

Artificial intelligence controls Data, models and systems incorporate the Al governance
frameworks in the form of platforms so that human-based oversight is less important

Shift to governed
autonomy

[13][14][10].

The literature justifies the idea of the autonomous governance where systems operate
autonomously but with the constantly undertaken policies and ethical regulations followed

1. METHODOLOGY

A. Research Design and Approach

A quantitative research design is applied in this study.
The primary objective is to gauge the impacts of the shift
in governance controls of manual governance to
autonomous governance on enterprise platforms. The
study aims at quantifiable results like minimization of
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manual work, quality of audit preparation and platform
functionality.

It involves the positivist approach. This implies that the
research is based on observable facts, measurements, and
numerical facts as opposed to faith and perceptions. It is
assumed that some indicators, namely time spent on
controls, compliance issues, and speed of preparing an
audit can be used to measure the level of governance.
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The study is explanatory in nature. It aims at describing
the ability of autonomous governance mechanism to yield
superior outcomes in comparison to manual governance
mechanism. The results are also compared on various
levels of a maturity implementation of governance.

B. Conceptual Model and Variables

According to the conceptual model, an idea of shifting the
manual to autonomous governance is provided in three
stages namely the control standardization, evidence
automation and governed autonomy. The independent
variable is seen as the governance maturity and the
dependent variables are seen as operational and
compliance outcomes.

An independent variable is measured with the help of
Governance Automation Index (GAI), which is the level
to which controls, evidence gathering, and enforcement is
automated.

This has the dependent variables as manual effort
reduction, level of audit readiness, and predictability of
operations. Measures of these outcomes are in the form of
system logs, audit records and delivery measures.

Figure 1 demonstrates a visual depiction of the conceptual
relationship  between level of governance and
deliverables.1.

Governance Automation vs Manual Effort Reduction
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Governance Automation Index (GAI)

Fig. 1. Relationship between governance automation level
and reduction in manual effort

C. Measurement Model and Equations

A composite index is developed to be able to measure
governance automation. The Governance Automation
Index (GAI) is a composite which is made up of the three
elements in control standardization, evidence automation
and autonomous enforcement. The components are made
normalized between 0 and 1.

Equation 1 - Governance Automation Index is used to
calculate the index.
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C+E,+G
GAlz% (1)

Where:

e C;is the degree of standardised controls.

e E, symbolizes the extent of automatic collection of
evidence.

e G is the degree of ruled discretion of enforcement.
The main outcome of consideration is the Manual Effort
Reduction Rate (MERR). This is an indicator of the level
of a reduced amount of recurring manual work once
autonomous governance has been implemented. It makes
a comparison of the manual labor prior to implementation
and following.

To calculate this outcome, Equation 2 - Manual Effort
Reduction Rate is used.

Mbefore - Mafter (2)

MERR = x 100

Mbefore

Where:

o Muetore IS the average labor hours in the pre-automation
period.

e Maser is the mean post automation hours of manual
labor.

The equation 1 and the equation 2 are later applied in the
analysis in order to test the relationship between
governance automation and performance improvement.

D. Data Collection Methods

Information is gathered in the business environments of
enterprise platforms with key business operations. The
research applies data (historical and operational) in the
pre-implementation of governance automation, as well as
during that time.

The data sources consist of delivering pipeline records,
audit logs, compliance reports and system telemetry. Such
sources give objective and verifiable information that is
appropriate in quantitative analysis.

The primary steps of gathering of data include the
following:

e System logs are pulled to gauge automated control
implementation, evidence creation and  policy
implementation incidents.

e Audit records are examined to gauge the time of
preparation of the audit, finding and evidence
completeness.

e The data on delivery is gathered in order to make sure
that the changes in governance do not lead to the increase
in the frequency of deployment or the loss of the stability
of the system.

Such points are gathered whenever there is a set period of
observation to provide consistency within platforms.
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E. Sample Selection and Scope

The sample will be composed of platforms in regulated or
risk-taking environments with enterprises e.g. finance,
large-scale SaaS platforms or internal corporate systems.
The platforms are chosen according to the existence of the
pre-automation and post-automation data.

There is a non-random purposive sampling approach in
the study. This is suitable since platforms that have
assumed some degree of autonomous governance are only
able to give pertinent data.

A variety of Platforms with varying governance maturity
levels and sizes is added to minimize the bias. This
enables the comparison at the low-level automation and
more sophisticated governed autonomy implementations.

F. Architecture and Implementation Context

The governance systems under investigation are executed
with the help of declarative policy engines, automation
driven by events and observability tools. The controls are
incorporated directly into platform workflows as opposed
to being imposed by using external reviews.

Enterprise
Platform Workflows

v

Declarative
Policy Engine

rJ

S /

Runtime Telemetry
& Evidence

b

Observability &
Metrics Store

— S

Feedback & Policy
Adaptation

Audit & Compliance
Consumers

Fig. 2.System Architecture

Figure 2 aids in understanding the way in which policies
are implemented automatically, the way in which
evidence is gathered when running, and the way in which
feedback loops modify governance logic due to signals of
how the system operates. The context of the architecture
is significant to process the quantitative results.
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G. Data Analysis Techniques

The statistics applied in the analysis are descriptive and
inferential. Descriptive statistics will provide changes of
the manual effort, audit preparedness, and metric
measures. These are the mean, percent and standard
deviation.

The inferential analysis is done to determine the
correlation between the Governance Automation Index
(Equation 1) and the result variables (Manual Effort
Reduction Rate Equation 2). The strengths and the
direction of relationships are identified based on
correlation analysis.

Regression analysis is used where there are a good
number of data points to test the hypothesis of whether
increased level of automation is significantly related to
improving the outcomes of governance. The confidences
and effect sizes are used to report the results with the aim
of providing objective interpretation.

H. Validity, Reliability, and Limitations

Internal validity is also upheld where the same
measurement methods are used in the pre- and post-
automation. The improvement in reliability is associated
with the use of the data generated by the system instead of
measures that are self-reported.

The research is, however, limited. It deals with enterprise
platforms that are already more automated. Findings
might not be completely applicable to smaller
organizations or less mature set ups. Both external
regulatory differences are also not modeled.

Irrespective of these weaknesses, the methodology gives a
systematic and reproducible means of quantitatively
evaluating the effects of autonomous governance.

IV.RESULTS & DISCUSSION

A. Impact of Governance Automation on Manual Effort
The initial group of outcomes is concerned with the
impact of autonomous governance on the repetitive
manual labor. The measurement of manual effort was to
the number of average hours per month devoted to
compliance review and collection of evidence as well as
the utilization of the audit preparation. The Manual Effort
Reduction rate (MERR) was determined at each of the
platforms following the implementation of governance
automation using Equation 2.

In the sample, there was a significant decrease in the
manual work as the governance automation grew. Small
improvements were only observed on platforms with low
values of Governance Automation Index (GAIl). On the
other hand, those platforms with a high GAIl value
reached significant cuts in repetitive manual processes.
Table 2 lists the quantitative findings, which is grouped
based on platforms according to GAI score computed
through the Equation 1.
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MANUAL EFFORT REDUCTION BY

GOVERNANCE AUTOMATION LEVEL

Manual
Avg. Avg. Effort
Governance | Manual | ducti
Automation | Effort I\/:‘?nua it Reduction
Level (GAI) | Before Effort After | Rate
(hrs/month) (hrs/month) | (MERR
%)
'53‘3’)(%' < | 420 330 21.4%
Medium
(0.40 < GAI | 460 180 60.9%
<0.70)
Iah?gO}; (GAI= | 519 65 87.3%
The findings make it clear that increased automation

contributes to increased cuts in manual labor. The high
GAl group platforms realized a reduction of
approximately 90 and this goes a long way to confirm the
effectiveness of autonomous governance. These findings
are in line with the objective of the study which aimed at
quantifying efficiency gains in quantitative terms.

Figure 3 gives a visual estimate of the reduction of
manual efforts with a rise in the level of governance
maturity.
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Fig. 3.Manual effor hours and GAI Score

As pointed out in this chart, manual work reduces
significantly after the evidence automation and controlled
autonomy is exhausted in application.

B. Audit Readiness and Evidence Availability Outcomes
The second group of results is about the audit readiness.
The indicators of audit readiness included three indicators
such as the time spent in the preparation of audit
evidence, completeness of audit evidence and the count of
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audit findings that were related to missing or inconsistent
controls.

The platforms with the high GAIl scores were always
associated with better audit readiness. Automated
evidence collection meant that the compliance artefacts
would be created at runtime and not compiled and then
created manually and before the audits. Consequently,
there was a reduction in the preparation of time of audit.
The quantitative audit ready findings were shown in Table
3 according to the levels of governance automation.

TABLE I1l. AUDIT READINESS METRICS BY GOVERNANCE
AUTOMATION LEVEL

Avg.
Governance | Audit | Evidence Avg.
Automation | Prep Completeness | Audit
Level (GAI) | Time (%) Findings
(days)
Low (GAI <
0.40) 18 68% 9.4
Medium
(040 <GAI |7 89% 3.1
<0.70)
High (GAI >
0.70) 2 98% 0.8

The outcomes depict a very evident pattern. The further
the governance is independent, the more the time of the
audit preparation decreases, and the higher the quality of
evidence. Higher GAI score platforms practically always
had audit-ready applications, and telemetry of the system
was already present in evidence.

The distinctive visual outlook of audit preparedness and
quality of evidence is presented in Figure 4.
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Fig. 4.Evidence completeness and scatter points for audit
findings
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As shown in this chart, the more complete the evidence,
the lower the audit findings so that embedded and
automated governance cannot be undervalued.

C. Operational Predictability and Governance Stability
The last group of findings includes the investigation of
the impact of autonomous governance on the
predictability behind operations. The predictability was
assessed based on the rates of policy violations, rate of
success on deployment, and unplanned exceptions of
control.

The findings indicate that engineering velocity is not
lower in automation of governance. On the contrary,
platforms that had regulated autonomy had stable
operations. The reason behind this is due to the fact that
policies were consistent in a template and automation and
had less human error and choices of personal preference.
The higher the GAI, the less the violation of policies. This
shows that controls were previously used in the delivery
process as opposed to late in the delivery process with the
use of manual reviews. The governance architecture to do
this was the establishment of feedback loops that could be
used to readjust policies in the system on the presence of
system behavior which enhanced long-term stability.

It was found through regression analysis that GAI was
significantly negatively correlated with frequency of
policy violation. Administrated platforms were more
automated and less prone to violations and emergency
control access. This substantiates the assertion that
autonomous governance enhances efficiency besides
reliability.

There was no statistically significant reduction in the
deployment frequency. The observation helps in
overcoming a frequent challenge of finding ways to slow
down delivery by having more powerful governance.
Rather, the findings indicate that in the case of
governance being incorporated in the working processes,
the teams become able to operate turns of work with a
higher speed and confidence.

The results prove the fact that the change in the sphere of
manual controls to the sphere of autonomous governance
brings the substantial changes which can be measured and
valued. The study quantitatively illustrates the
improvement of the manual effort, the increase of the
audit readiness, and the predictability of the behavior of
the platforms, using the Equations 1 and Equation 2.

D. Summary of Key Results

The results show that:

e An increased index of Governance Automation will
result in significant savings of manual governance.

e A good deal of audit readiness is also gained through
automated evidence collection and minimizes audit
findings.

IJRAI©2023 |

e Controlled freedom enhances predictability on
operations and does not reduce delivery.

These results go a long way into proving that autonomous
governance is not only more efficient than manual
controls, but furthermore reliable and more scalable to the
enterprise platforms.

V.CONCLUSION & FUTURE WORK

As demonstrated in this paper, manual forms of
governance cannot be used on the current enterprise
platforms. The study data are shown based on a
guantitative approach and proves that autonomous
governance results in transparent and quantifiable
advantages. High automation High-Governance platforms
saw as many as 87% decrease in manual efforts, real-time
audit preparedness, and drastically reduced audit findings.
The findings support the claim that implementation of
governance in workflows of platforms enhances
efficiency and reliability simultaneously. Control is not
undermined by automation. Rather, it enhances
consistency and lessens the human error. Autonomy,
which is regulated, enables systems to be free, even
though they adhere to set policies and regulatory
anticipations.

Even though the case study deals specifically with mature
enterprise platforms, the results did give substantial
support that autonomous governance is a platform
capability that should be considered to be core. This work
can be extended by future researches in other industries
and the investigation of the effects of regulations and
organizations long-term.
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