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Abstract

This study investigates the integration of hyperautomation and Lean Six Sigma (LSS) to improve data accuracy and
decision-making in the Indian FinTech sector. Adopting a quantitative research design, primary data were gathered
from 162 FinTech professionals via a questionnaire. The results show that hyperautomation (Mean = 4.12) and LSS
(Mean = 3.94) individually play a crucial role in improving operational performance; but the integration of the two
has the highest influence on data accuracy (Mean = 4.18) and decision-making effectiveness (Mean = 4.09).
Correlation and regression tests confirm that the combined approach is the strongest predictor, pointing to the synergy
between the two approaches. The research also identifies challenges such as costs and training needs. In conclusion,
the findings highlight that the integration of automation technology with quality management systems offers a solid
foundation for enabling operational excellence and competitive advantage in the dynamic FinTech industry.
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Introduction

The synergy between hyperautomation and Lean Six
Sigma (LSS) is an emerging frontier for the Indian
FinTech sector, in which the growing need for
accuracy in data processing and timely decision-
making demands the integration of smart automation
technologies with quality management methodologies.
The Indian FinTech landscape has grown
exponentially after the 2016 Indian demonetization
and the roll-out of the Unified Payments Interface
(UPI), which contributed to widespread digital
transformation. This has positioned India as a rapidly
expanding FinTech market with high transaction
throughput, low latency needs, and a data-centric
working environment. Here, even small errors in data
processing can result in substantial financial losses,
compliance issues and reputational damage [1].
Hyperautomation has emerged as a key catalyst to
tackle these issues by combining technologies like
Robotic  Process Automation (RPA), Artificial
Intelligence (AI), Machine Learning (ML) and process
mining to automate and transform business processes
from end to end. Hyperautomation goes beyond simple
task automation to allow for smart orchestration of
complex processes, thereby improving process
scalability and responsiveness. Research has shown
that RPA enhances the accuracy of routine, rule-based
operations like financial data capture and transaction
processing, with greater speed and efficiency
compared to manual processes [1]. Moreover, the use
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of process mining tools offers detailed insights into the
execution of workflows and allows companies to
move from isolated automation to holistic process
intelligence [2]. In the banking and IT-enabled
financial services sector, such integrated frameworks
that include task capture, process mining and
automation have been demonstrated to support large-
scale digital transformation [2,3].

However, hyperautomation is often implemented in
silos, with a focus on efficiency gains rather than
quality and process variation. This highlights the need
for an alternative framework to ensure systematic
problem-solving and quality improvement. The
structured approach of LSS using the DMAIC (Define,
Measure, Analyze, Improve, Control) framework
offers a systematic, data-driven framework for
reducing defects, process variation and driving
continuous improvement in quality and performance.
In India, since economic liberalization in 1991, LSS
has gained popularity in both manufacturing and
service sectors, due to growing competition and
consumer demands. Several studies have proven its
success in enhancing process efficiency and yield in
industries like automotive manufacturing and
production [4-6]. Moreover, the utilization of LSS in
financial and accounting services has helped to
improve internal control and data quality [7].
Moreover, recent studies suggest that the use of LSS
methods with digital technologies can enhance
automation initiatives, suggesting the importance of
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data-driven operational excellence in a digital world
[8].

The integration of hyperautomation and LSS brings
about a new dimension that transcends the potential of
these methods in isolation. Recent studies on Industry
4.0 have given rise to the concept of "DMAIC 4.0",
where modern technologies such as machine learning,
big data analytics and real-time monitoring systems
are integrated into the DMAIC process [9,10]. This
approach improves analytical capabilities, especially
during the "Analyze" phase, which has been
recognised as the most data-driven and technology-
supported phase [10]. The integration of Al-based
analytics through all phases, from defining the
problem with accuracy to monitoring and controlling
the process, enables a more optimised process and
predictive decision-making [9—11]]. In this synergized
approach, hyperautomation serves as the operational
infrastructure that enables massive data capture and
action, while LSS offers the methodological rigor
needed to address root causes, streamline operations,
and drive continuous improvement.

This integration is especially important in FinTech
applications, where the integrity of data processing
affects financial risk assessment, regulatory
requirements and consumer confidence. Sophisticated
Al models, such as integration of optimization
algorithms and deep learning frameworks, have been
suggested for improving financial decision-making
and risk management in hyperautomated systems [12].
But their effectiveness and accuracy are contingent on
the quality of processes and data, thereby underlining
the importance of quality management systems such as
Lean Six Sigma. Research has also demonstrated that
automation substantially increases the accuracy and
consistency of data extraction processes compared to
manual extraction, thus reinforcing its potential as a
data quality improvement enabler [1]. However, to
maintain these gains, effective control processes are
needed, which are naturally addressed in the "Control"
phase of DMAIC.

Despite the increasing research on hyperautomation
and Lean Six Sigma, there remains a significant gap in
research. Current research has largely focused on these
areas in isolation, with little empirical evidence on
their synergised application in the Indian FinTech
sector. Although LSS has been well documented in
manufacturing and service industries [4,5,13], and
hyperautomation in financial process improvement
[3,8], there is a dearth of integrated models that use
both these approaches to tackle the specific issues
encountered in FinTech. Moreover, current integration
frameworks, for instance DMAIC 4.0, are either
conceptual or validated in manufacturing settings and
fail to consider the high-speed transaction processing,
regulatory compliance (such as regulations by the
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India's Central Bank), and real-time decision-making
demands in FinTech systems [10,14].

To address these knowledge gaps, this study aims to
gain a holistic perspective on the integration of
hyperautomation and LSS to improve data processing
and decision-making in the Indian FinTech industry.
Through the exploration of the complementarity
between these methods, this study seeks to deliver a
practical guide for operational excellence in a rapidly
changing FinTech environment.

Methodology

Research Design

The current study employs a quantitative, descriptive
and analytical research design to study the integration
of hyperautomation and LSS on data processing
accuracy and decision-making effectiveness in the
Indian FinTech sector. A cross-sectional survey design
is adopted, which allows for the systematic gathering
of data from practitioners at a specific point in time
and statistical evaluation of the inter-relationships
between variables. This approach is suitable to
uncover adoption patterns, assess perceptions on
effectiveness and test relationships between
technological and process-driven constructs.

Data Collection Method

The study gathers primary data through a
questionnaire to assess respondents' attitudes toward
hyperautomation, Lean Six Sigma, and the integration
of these two concepts. It is disseminated electronically
(via email and professional social networking sites) to
facilitate participation by a broad range of FinTech
companies in India. The questionnaire is divided into
several sections, covering demographic details and
constructs of automation adoption, process
improvement practices, integration success, data
quality, and decision-making performance. The
questions are scaled with a five-point Likert scale from
"Strongly Disagree" to "Strongly Agree" to quantify
attitudes and practices. The questionnaire is designed
to incorporate all aspects of the research.

Sampling Technique and Sample Size

The study uses a purposive sampling approach to
identify participants with relevant expertise in the
FinTech area. The respondents come from the fields of
operations, information technology, risk compliance
and management. This method ensures that the data
gathered are relevant and reflective of industry
practices when it comes to automation and quality
management. A sample of 120-200 participants is
deemed adequate for statistical analyses like
correlation and regression, offering reasonable
reliability and validity.

Measurement of Variables

The research explores both dependent and independent
variables based on the questionnaire structure. The
adoption of hyperautomation and implementation of
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LSS are considered as independent variables,
representing the main practices being studied. The
convergence of hyperautomation and LSS practices is
treated as a mediating variable, as it represents the
degree to which these practices are integrated within
the organisation. The accuracy of data processing and
effectiveness of decision-making are the dependent
variables as they are the outcomes of the independent
constructs. Age, experience, role, and organisational
type are considered control variables to control for
differences in responses due to demographic factors.
Reliability and Validity of the Instrument

To ensure the reliability of the measurement
instrument, Cronbach's Alpha is used to measure the
internal consistency of the items in each construct. The
threshold of 0.70 or higher in acceptable, suggesting
that the items are appropriately measuring the
constructs. Content validity is established by
designing items in the questionnaire based on
constructs from previous research on
hyperautomation, LSS and FinTech performance. The
questionnaire is also subject to review by experts and
a preliminary survey to check for clarity, relevancy,
and comprehensiveness.

Data Analysis Techniques

Data are analysed using statistical packages like SPSS
and Microsoft Excel. Descriptive statistics are
employed to describe the characteristics of the
respondents, and to give an overall picture of
responses for various variables. Central tendency and
variability (mean and standard deviation) are
computed. Reliability testing is performed to establish
the scale's reliability. Pearson correlation is applied to
test the relationship between hyperautomation, Lean
Six Sigma, integration, data accuracy and
effectiveness of decision making. Multivariate
regression analysis is used to determine the degree to
which the independent variables impact the dependent
variables and to assess the hypotheses. A significance
level of 5 percent is used.

Ethical Considerations

This study follows research ethics guidelines.
Informed consent is sought, and data are collected in a
voluntary manner. Anonymity and confidentiality of
responses are preserved, and data are used only for
scholarly purposes. No individual or organisational
details are revealed as part of the analysis or
presentation of findings.

Conceptual Framework

The study's conceptual framework assumes that
hyperautomation and LSS act as organizational levers
impacting on operational performance. Synergy
between the two serves as a bridge which facilitates
process improvement and efficiency, leading to better
processing of data and, as a result, better decision-
making. This approach is reflective of a holistic
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systems perspective, in which technology and process
discipline combine to deliver performance.

Results

Demographic Profile of Respondents

A total of 162 valid responses were collected from
professionals working in the Indian FinTech sector.
The demographic analysis indicates that the majority
of respondents (46.9%) fall within the 20-30 age
group, followed by 3140 years (32.1%), 41-50 years
(14.2%), and above 50 years (6.8%). As for gender,
64.8% of the respondents were males, 32.7% females
and 2.5% others. In terms of educational background,
52.5% of respondents were postgraduates, 38.3%
graduates and 9.2% PhDs.

The respondents were from various functional areas,
with 34.6% from IT/Technology, 27.8% from
operations, 18.5% from management and 19.1% from
risk and compliance. With respect to experience,
41.4% respondents had 2-5 years of experience, 29.6%
had less than 2 years, 18.5% had 6-10 years, and
10.5% had more than 10 years of work experience.
Among the respondents, 36.4% were from startups,
33.3% were from mid-sized companies and 30.3%
were from large companies.

Table 1: Demographic Characteristics of
Respondents
Variable | Category Frequen | Percenta
ey ™) | ge(%)
Age 20-30 76 46.9
31-40 52 32.1
41-50 23 14.2
>50 11 6.8
Gender Male 105 64.8
Female 53 32.7
Other 4 2.5
Education | Graduate 62 38.3
Postgraduate | 85 52.5
Doctorate 15 9.2
Job Role | Operations 45 27.8
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IT/Tech 56 34.6
Risk/Complia | 31 19.1
nce
Management | 30 18.5
Experienc | <2 years 48 29.6
e
2-5 years 67 41.4
6-10 years 30 18.5
>10 years 17 10.5
Organizat | Startup 59 36.4
ion
Mid-size 54 333
Large 49 30.3
/
20-30
20-30, a
76 @31-40
31-40, @41-50
o’ B>50

Figure 1: Age Distribution of Respondents
Reliability Analysis

The reliability of the scales was measured using
Cronbach's Alpha. The findings show that all variables
are highly reliable. The Cronbach's Alpha for
hyperautomation  adoption was  0.88, LSS
implementation 0.86, integration of hyperautomation
and LSS 0.90, data processing accuracy 0.89, and
decision-making effectiveness 0.91. These scores are
above the recommended 0.70, suggesting that the
measurement tool is reliable and can be used without

any issue.
Table 2: Reliability Statistics
Construct Cronbach’s Alpha

Hyperautomation | 0.88
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Lean Six Sigma | 0.86

Integration 0.90

Data Accuracy 0.89

Decision Making | 0.91
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Figure 2: Reliability Analysis of Study Constructs
Using Cronbach Alpha

Descriptive Statistics

A descriptive analysis shows that the respondents have
a positive attitude towards hyperautomation and Lean
Six Sigma. The average value of hyperautomation
adoption is 4.12 (SD = 0.63), which suggests a high
agreement towards the use of automation tools,
minimal human intervention and improvement in
efficiency.

The mean score for the implementation of LSS was
3.94 (SD =0.68), indicating moderate to high adoption
of structured quality management practices such as
process review, standardization and continuous
improvement culture.

The combination of hyperautomation and LSS
achieved a mean of 4.05 (SD = 0.59), suggesting a
trend towards integrating automation projects with
process improvement efforts. Data processing
accuracy had a mean of 4.18 (SD = 0.61), suggesting
respondents report a substantial improvement in
eliminating errors and enhancing data integration and
validation. The effectiveness of decision-making
achieved a mean of 4.09 (SD = 0.65), which points to
improvements in decision-making speed, accuracy and

predictive ability.
Table 3: Descriptive Statistics
Variable Mean | Standard Deviation

Hyperautomation | 4.12 0.63

Lean Six Sigma | 3.94 | 0.68

Integration 4.05 0.59
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Data Accuracy 4.18 0.61

Decision Making | 4.09 0.65
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Figure 3: Descriptive Statistics of Key Study
Variables

Correlation Analysis

To understand the relationships between variables,
Pearson correlations were calculated. The analysis
reveals a strong positive relationship between
hyperautomation and data processing accuracy (r =
0.71, p <0.01), implying that greater implementation
of automation technologies improves data accuracy.
There is also a strong positive correlation between the
implementation of LSS and data processing accuracy
(r = 068, p < 0.01), indicating that quality
management approaches reduce process variability.
The integration variable (hyperautomation and Lean
Six Sigma) shows the strongest positive association
with data accuracy (r = 0.79, p < 0.01), suggesting that
the integration of these two variables produces better
results than other options.

Likewise, hyperautomation is strongly associated with
decision-making effectiveness (r = 0.69, p <0.01), and
LSS is moderately to strongly associated (r = 0.65, p <
0.01). Once again, the integration variable has the
highest correlation (r = 0.82, p <0.01), highlighting its
importance in enhancing decision-making.

Table 4: Correlation Matrix

Variables | HA | LSS | INT | DA | DM

HA 1

LSS 0.64 |1

INT 0.72 1 0.70 | 1

DA 0.71 | 0.68 | 0.79 | 1

DM 0.69 | 0.65 | 0.82|0.76 | 1
Regression Analysis
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A multiple regression analysis was conducted to
examine the effects of the independent variables on
data processing accuracy and decision-making
effectiveness. In terms of data processing accuracy,
hyperautomation (B = 0.34, p < 0.01) and LSS (B =
0.29, p <0.01) both have a positive influence. But the
combined approach of hyperautomation and LSS has
the greatest effect (B = 0.41, p < 0.001). The model
explains 68% of the variance in data processing
accuracy (R*> = 0.68), highlighting its strong
explanatory power.

Table 5: Regression Analysis

Variable Beta (B) | p-value

Hyperautomation | 0.34 <0.01

Lean Six Sigma | 0.29 <0.01

Integration 0.41 <0.001

R*=0.68

In the case of decision-making effectiveness,
hyperautomation (f = 0.31, p < 0.01) and LSS (B =
0.27, p < 0.01) again have positive effects. The
integration variable continues to be the strongest
predictor (B = 0.45, p < 0.001), with the model
accounting for 71% of variance (R>=0.71).

Table 6: Regression Analysis (Decision Making)
Variable Beta (B) | p-value

Hyperautomation | 0.31 <0.01

Lean Six Sigma | 0.27 <0.01

Integration 0.45 <0.001

R*=0.71

Standardized Beta
Coefficients

Independent Variables
Figure 4: Regression Analysis Showing Impact on

Decision-Making Effectiveness (R*> = 0.71)
Analysis of Challenges and Barriers
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The challenges analysis shows that the high cost of
implementation (mean = 3.87) and unavailability of
workforce (mean = 3.92) are seen as key issues. Lack
of change acceptance (mean = 3.65) and integration
with existing systems (mean = 3.78) are also perceived
as moderate barriers. Issues with data security (mean
= 3.81) also indicate that governance considerations
are critical in FinTech.

Table 7: Challenges and Barriers

Factor Mean | Std. Dev
High Cost 3.87 ]0.72
Skill Gap 392 | 0.69
Resistance 3.65 0.75

Legacy Systems | 3.78 | 0.71

Data Security 3.81 0.73

g Data Security =

g g Legacy Systems —

2E Resistance —

=2 s .

E -2} Skill Gap =
&) High Cost —

34 3.6 3.8 4
Mean Score

Figure 5: Perceived Challenges and Barriers in
Implementing Hyperautomation and Lean Six
Sigma

Overall Impact Assessment

Integrating hyperautomation and LSS is seen as
having a positive impact in all areas. The respondents
report an improvement in performance (mean = 4.16),
customer satisfaction (mean = 4.08) and competitive
advantage (mean = 4.21). Moreover, there is a high
future adoption tendency with a mean of 4.25 for
scaling automation projects.

Table 8: Overall Impact

Factor Mean | Std. Dev

Performance 4.16 0.60

Customer Satisfaction 4.08 0.64

Cost Reduction 4.02 0.66
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Competitive Advantage | 4.21 0.58

Future Expansion 4.25 0.55
g Future Expansion —
13 Competitive Advantage —
E Cost Reduction —
9
8  Customer Satisfaction =—
=
— Performance =

3839 4 41424344
Mean Score

Figure 6: Overall Impact of Hyperautomation and
Lean Six Sigma Integration

Discussion

The adoption of hyperautomation and LSS in the
Indian FinTech industry is an important milestone in
the pursuit of operational excellence, as the digital
agility of hyperautomation is complemented with the
discipline of quality management to improve data
quality and decision-making. The results of this study,
which was conducted with a sample of 162 FinTech
professionals, reveal that while the deployment of
hyperautomation (Mean = 4.12) and LSS (Mean =
3.94) individually results in  performance
improvement, their integration has the greatest impact
on data processing accuracy (Mean = 4.18) and
effectiveness of decision making (Mean = 4.09). This
research highlights the need for digital automation
technologies to be complemented with process
improvement approaches in fast-paced financial
settings.

The positive correlation between hyperautomation and
data processing accuracy (r = 0.71) can be explained
by the fact that hyperautomation can automate highly
repetitive rule-based processes with greater accuracy.
Hyperautomation tools such as Robotic Process
Automation (RPA), Artificial Intelligence (AI) and
Machine  Learning (ML) eliminate  human
intervention, eliminating the potential for human error
that often occurs when handling financial data [8].
This is in line with previous research showing that
automation improves process consistency and defects
in financial processes [15]. Also, the integration of Al-
based analytics facilitates real-time monitoring and
data validation, enhancing data quality. This has a
direct impact on decision making, as reliable and
timely data is a vital component of strategic and
operational decision making in the FinTech industry.
By contrast, LSS improves performance by promoting
stability and control, rather than speed. The DMAIC
(Define, Measure, Analyze, Improve, Control)
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methodology helps organisations to systematically
analyse and remove process inefficiencies and
variation, including those that impact data quality [16].
The strong correlation between LSS and data quality
(r=0.68) is indicative of its contribution in creating a
culture of continuous improvement and informed
decision-making through data [6]. LSS, by defining
Critical-to-Quality (CTQ) parameters, aligns critical
data processes with business goals and regulatory
standards [17]. And through process standardisation
and control, it avoids the re-occurrence of errors,
ensuring the continuity of improvement. This research
supports previous studies that claim LSS offers the
process discipline needed for successful digital
transformation [18].

The major contribution of this research is that the
integration between hyperautomation and LSS has a
multiplier, rather than an additive, effect. The
regression analysis showed that integration has the
highest impact on data accuracy (B = 0.41) and
decision-making effectiveness (B = 0.45), which
means that the integration of these approaches
produces better results than using both approaches
separately. This is due to the complementary nature of
the approaches. Hyperautomation improves speed,
scalability, and real-time processing, while LSS
optimises, controls and ensures quality standards for
the underlying processes. The combined approach thus
effectively translates the notion of digitally enabled
process excellence, in which technological platforms
are harnessed through structured processes to drive
continuous performance improvement.

The integration also exemplifies the shift towards the
integration of new technologies into conventional
quality management cycles. In this regard, the data
processing and analysis capabilities of
hyperautomation can strengthen the "Analyze" phase
of the DMAIC cycle (Define, Measure, Analyze,
Improve, and Control) through massive data analysis
and pattern recognition capabilities beyond traditional
statistical analysis [9,10]. Likewise, real-time
monitoring systems can support the ‘Control’ phase by
offering timely feedback and ensuring compliance
with standardised processes. This then establishes a
feedback-driven cycle of improvement that ensures
data-driven insights are rapidly implemented to
improve processes and decision-making speed. This
approach expands the theoretical horizons of LSS by
showcasing its relevance in digital settings.

This research adds to the theoretical body of
knowledge by linking process improvement and
decision-making in the digital financial services
sector. When compared to existing research on LSS
which has largely focused on manufacturing and
conventional services [19,20], this study extends the
application of LSS to the FinTech sector, where data
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velocity and complexity are high. Moreover, the
research offers empirical evidence to support the
integration of technological and methodological
approaches, thus contributing to the formulation of a
more integrated approach to operational excellence.
The research also adds to the knowledge of how
operational excellence contributes to competitive
advantage by directly linking integrated process
improvement practices with superior decision-making
outcomes.

Pragmatically, the research provides FinTech firms
with insights into improving performance and
achieving competitive advantage. It proposes a two-
step process whereby companies first establish LSS to
control and enhance their processes, then introduce
hyperautomation technologies to scale up operations
and enhance efficiency. This approach guarantees that
hyperautomation is deployed on well-managed
processes, enhancing its impact. Additionally, the use
of real-time data streams generated from
hyperautomation technologies combined with LSS-
based control systems allows firms to build agile
decision-making capabilities to respond to changing
market conditions. This is crucial in the Indian
FinTech landscape where market dynamics and
regulatory demands require responsiveness and
stability.

While the benefits of combining hyperautomation and
LSS are evident, the research identifies a few
challenges in adopting this approach. The cost of
implementation (Mean = 3.87) and a shortage of
skilled people (Mean = 3.92) stand out as notable
challenges, highlighting the resource demands of
implementing new technology and quality
management approaches. Lack of change acceptance
and integration with existing systems point to potential
organisational and technological barriers. These
results indicate that implementation is not solely a
matter of financial resources but also requires careful
planning, training and organisational support.
Overcoming these challenges is crucial to unlocking
the value of integrated process improvement systems.
Finally, the research highlights areas for future
research. This includes the creation of new analytical
tools that can be seamlessly integrated into the
DMAIC process to improve decision-making.
Longitudinal research is also required to examine the
long-term effectiveness of the integration and how it is
developed in line with technological change.
Additionally, cross-country  and  regulatory
comparisons could yield valuable insights into the
factors driving adoption and success. Finally,
broadening research efforts to address sustainability
and ethical issues could assist in the creation of a
holistic approach to innovation in FinTech.
Conclusion
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This study concludes that the integration of
hyperautomation and Lean Six Sigma (LSS) is a key
enabler of operational excellence in the FinTech sector
in India. Both hyperautomation and LSS, when
applied individually, improve the performance of the
organisation, but their integration offers a more potent
combination for improving data processing accuracy
and decision-making quality. The results show that
hyperautomation offers advantages of speed,
scalability and real time data processing, while LSS
offers advantages of process stability, quality, and
improvement. The integration produces a holistic
approach that combines speed and accuracy in data
processing. The empirical findings validate that
integration is the key predictor of performance,
reinforcing the need for a strategic approach for
FinTech firms in a fast-paced, high-risk environment.
Yet, the research also reveals that implementation
barriers, including cost, skills, and integrating with
legacy systems, need to be managed through a
strategic approach and commitment from the
organisation. Finally, the results support the idea that
in the FinTech industry, success is achieved by not
only embracing technological change but also process
improvement. The combination of hyperautomation
and LSS provides a holistic approach for firms to
enhance data processing, support decision making and
achieve sustainable competitive advantage in a
digitalized financial environment.
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