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Abstract

This paper examines the transformative impact of artificial intelligence (Al) and large
language models (LLMs) on organisational data analysis practices. The integration of these
technologies is fundamentally shifting how businesses extract insights from complex datasets,
with recent surveys indicating Al adoption for data analysis has increased from 55% to 78%
within a single year. Traditional analytical methods, characterised by manual processes
vulnerable to biases and inefficiencies, are rapidly giving way to sophisticated Al-driven
systems capable of autonomous pattern recognition and insight generation. LLMs, with their
massive parameter counts and natural language processing capabilities, have emerged as
particularly powerful analytical tools, enabling both technical and non-technical professionals
to interrogate diverse datasets through conversational interfaces.

This democratisation of analytical capabilities is creating unprecedented opportunities
for organisations to enhance decision-making processes across hierarchical levels. The paper
explores implementation strategies, noting a trend toward selective centralisation of risk
management and data governance functions while distributing technical talent through hybrid
models. While organisations report tangible benefits at the business unit level, including
revenue increases and cost reductions, most have yet to achieve enterprise-wide financial
impact from their Al investments.

Key challenges include developing robust risk management frameworks, addressing
output accuracy concerns, and navigating workforce transformation requirements. As these
technologies continue to evolve, emerging innovations such as agentic Al and more
sophisticated multimodal analysis promise to further revolutionise analytical capabilities. The
trajectory points toward increasingly accessible, automated analytical tools that will continue
to reshape organisational knowledge discovery practices while requiring thoughtful
approaches to implementation, governance, and talent development.

Keywords: Artificial Intelligence, Large Language Models, Data Analytics, Organizational
Integration, Risk Management, Democratized Insights.
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Introduction

The integration of artificial intelligence (AI) and large language models (LLMs) is
fundamentally transforming how organisations analyse, interpret, and derive value from data.
Recent surveys indicate that Al adoption for data analysis has increased dramatically, with 78%
of organisations now using Al in at least one business function, compared to just 55% a year
earlier (14). This revolutionary shift is enabling both technical and non-technical professionals
to extract profound insights from complex datasets through natural language queries,
automated pattern recognition, and predictive capabilities that were previously unattainable
(see Figure 1).

Artificial _| The ability of a machine to imitate
Intelligence "|  intelligent human behavior

Application of Al that allows a
system to automatically learn and
improve from experience

Application of ML that uses
complex algorithms and deep
neural nets to train a model

Figure 1. Artificial Intelligence, Machine Learning and Deep Learning

The emergence of generative Al has further accelerated this transformation, with 71%
of organisations now regularly using generative Al in at least one business function (14). As
we navigate this new landscape of augmented analytics, organisations are discovering
unprecedented opportunities to enhance decision-making processes, optimise resource
allocation, and create competitive advantages through Al-powered data analysis techniques.

The Evolution of the Data Analytics Landscape:
From Manual to Automated Analysis

The journey of data analysis has witnessed a remarkable evolution over recent decades,
transitioning from labour-intensive manual processes to increasingly sophisticated automated
systems. Traditional analytical methods often required extensive manual work, introducing
potential biases and inaccuracies while consuming valuable organisational resources and time
(19). The exponential growth in data volume, variety, and velocity eventually rendered
conventional approaches inadequate for extracting meaningful insights at the scale and speed
required by modern business environments.

As technology progressed, the demand for more efficient and reliable analytical
methods grew significantly, catalysing the development of various tools that automate key
processes and enhance both speed and accuracy of analysis (19). This progressive automation
of analytical processes has democratized access to insights across organisational hierarchies,
enabling data-driven decision-making at all levels rather than restricting it to specialised data
science teams (Figure 2).
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Figure 2. Relationships between Data Science, Al, ML, and DL
The Rise of AI-Driven Analytics

The integration of artificial intelligence into data analysis represents a paradigm shift
in how organisations extract value from their data assets. Unlike traditional analytical
approaches that required predefined queries and hypotheses, Al-driven systems can identify
patterns, anomalies, and relationships autonomously, often discovering insights that human
analysts might overlook (Figure 3). Recent developments in deep learning have particularly
accelerated this transformation, enabling more sophisticated analysis of unstructured data,
including text, images, and behavioural patterns (20).

The fusion of big data infrastructure with advanced Al capabilities has created powerful
analytical ecosystems that can process massive datasets at unprecedented speed while
delivering granular insights. This evolution toward Al-augmented analytics continues to
accelerate, with organisations now deploying these technologies across multiple business
functions simultaneously rather than in isolated use cases (14).

Figure 3. An Illustration of AI-Driven Workflow
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Understanding Large Language Models in Analytics:
Foundations and Capabilities of LLMs

Large Language Models represent a revolutionary development in artificial
intelligence, characterised by their massive parameter counts and exceptional capabilities for
understanding and generating human language (Figure 4).

Tasks

A Sentiment Analysis
 —— . B —
Training Fine-Tuning Image Captioning

Object Recognition

Text Generation

Figure 4. The Foundation Model: Data and Tasks

Models like GPT-3, with 175 billion parameters, have demonstrated remarkable
abilities to perform a wide variety of language tasks with minimal instruction or examples-a
capacity known as few-shot learning (1). These models are trained on vast corpora of text data,
enabling them to develop sophisticated representations of language patterns, contextual
relationships, and domain knowledge across numerous fields (Figure 5).
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Figure 5. Large Language Models

The architectural innovations in transformer-based models have enabled LLMs to
process sequences of text with unprecedented effectiveness, capturing long-range
dependencies and contextual nuances that eluded previous approaches (Figure 6). This
fundamental breakthrough has transformed these models from simple language processors to
versatile analytical tools capable of reasoning, summarisation, classification, and insight
extraction across virtually any textual dataset (1).
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Figure 6. Large Language Model Capabilities
Application to Data Analysis Tasks

Large Language Models have demonstrated remarkable effectiveness across a spectrum
of analytical tasks that previously required specialised expertise. When applied to survey data,
these models can identify key themes, sentiment patterns, and unexpected correlations across
both structured and unstructured responses (15). Their ability to understand context and nuance
allows them to interpret open-ended responses with impressive accuracy, extracting
quantifiable insights from qualitative data.

Organisations are increasingly deploying LLMs to analyse customer feedback, market
research, employee surveys, and other text-rich datasets that traditionally required labour-
intensive manual coding and thematic analysis (17). The natural language interfaces of these
tools further democratize access to analytical capabilities, allowing non-technical stakeholders
to query complex datasets conversationally rather than through specialised programming
languages or visualisation tools (15).

Organisational Integration and Value Creation:
Adoption Patterns and Implementation Strategies

Organisations are taking varied approaches to integrating Al-powered analytical
capabilities into their operational frameworks. Survey data reveals that essential elements for
deploying Al tend to be selectively centralised, with risk management and data governance
often managed through fully centralised models such as centres of excellence (14). In contrast,
technical talent and solution adoption frequently operate under hybrid or partially centralised
approaches, with some resources handled centrally while others are distributed across business
units and functions (14).

This flexible approach allows organisations to maintain consistent standards and
oversight while enabling adaptation to the specific analytical needs of different departments.
Smaller organisations (those with less than $500 million in annual revenue) demonstrate a
stronger tendency toward fully centralising these elements, likely reflecting constraints in
specialised talent and infrastructure (14).
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Measuring Impact and Return on Investment

Organisations implementing Al-powered analytics are increasingly reporting tangible
value creation, though the materialisation of benefits varies significantly across
implementation contexts and business functions. Recent surveys indicate growing evidence of
revenue increases within business units deploying generative Al solutions, with reported
impacts comparable to those previously achieved through analytical Al activities (14).

Similarly, most organisations now report meaningful cost reductions from generative
Al implementations across most business functions-a substantial increase from earlier adoption
phases when only a minority observed such benefits (14). Despite these encouraging signals at
the business unit level, most organisations (over 80%) have yet to observe a material impact
on enterprise-wide earnings before interest and taxes (EBIT) from their generative Al
investments (14). This pattern suggests that while Al-powered analytics are delivering localised
value, organisations are still in the early stages of scaling these benefits to achieve
transformative enterprise-wide impact.

Challenges and Strategic Considerations:
Risk Management and Quality Assurance

As organisations increasingly rely on Al for data analysis and insight generation, robust
governance frameworks become essential to mitigate associated risks. Survey data reveals that
organisations are progressively strengthening their risk management approaches, with more
entities actively addressing concerns related to output inaccuracy, cybersecurity vulnerabilities,
and intellectual property infringement-three risk categories frequently associated with negative
consequences (14).

The extent of human oversight in Al-generated outputs varies considerably across
organisations, with 27% reviewing all content before use, while a similar proportion checks
20% or less (14). This variability reflects different organisational risk tolerances, industry
requirements, and implementation maturity levels. Organisations in business, legal, and
professional services demonstrate particularly stringent oversight practices, likely reflecting
the high-stakes nature of their analytical outputs and regulatory considerations (14).

Workforce Transformation and Skill Development

The integration of Al into analytical processes is driving significant shifts in workforce
composition and skill requirements. Organisations using Al technologies report continued
hiring for specialised roles, with particularly strong demand for Al data scientists-50% of
organisations anticipate needing more data scientists than currently available (14).
Additionally, emerging risk-related positions are becoming increasingly important, with 13%
of organisations hiring AI compliance specialists and 6% recruiting Al ethics specialists (14).

Larger organisations show a greater propensity for hiring across a broad spectrum of
Al-related roles, especially Al data scientists, machine learning engineers, and data engineers
(14). Beyond recruitment, organisations are investing significantly in reskilling their existing
workforce as part of their AI deployment strategies, with plans for further skills development
in the coming years (14). This multi-faceted approach to talent management reflects
recognition that successful Al integration requires both specialised technical expertise and
broadly distributed Al literacy.
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Future Directions in AI-Powered Analytics:
Emerging Technologies and Methodologies

The field of Al-powered data analysis continues to evolve rapidly, with several
promising technologies poised to further transform analytical capabilities. Agentic Al
represents the next frontier in analytical intelligence, moving beyond passive model responses
toward autonomous systems that can independently pursue analytical objectives, identify
relevant data sources, and orchestrate multi-step analytical workflows (14).

Al Analytics: The Future of
Analytics is Driven by Al

Figure 7

Deep learning techniques continue to advance in sophistication, enabling more effective
processing of multimodal data, including text, images, audio, and video signals for
comprehensive analytical insights (20). The integration of these capabilities with domain-
specific knowledge bases is enabling more nuanced analysis across specialised fields like
healthcare, finance, and scientific research. Additionally, democratisation of advanced
analytical capabilities through intuitive interfaces and automated machine learning (AutoML)
platforms is expanding access beyond technical specialists to business users across
organisational hierarchies (Figure 7).

The Road to Democratized Insights

The trajectory of Al-powered analytics points toward increasingly accessible,
automated, and insightful analytical capabilities available throughout organisations. The
emergence of free Al survey analysis tools exemplifies this democratization trend, making
advanced analytical techniques available to individuals and organisations regardless of budget
constraints (19). Natural language interfaces are becoming more sophisticated, allowing users
to interact with complex datasets through conversational queries rather than specialised
programming languages.

This accessibility is transforming how organisations approach analytical tasks, enabling
more stakeholders to participate in data-driven decision-making processes (17). As these
technologies mature, we can anticipate further simplification of user interfaces alongside
increasing analytical sophistication, creating systems that combine the intuitive accessibility
needed by business users with the advanced capabilities required for complex analytical
problems.
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Al in Social Science Research

Artificial intelligence (Al) is revolutionising social science research by enabling
scholars to analyse vast and complex datasets with unprecedented speed and sophistication.
Traditional methods such as surveys, interviews, and ethnographies are being augmented by
Al-driven techniques, including sentiment analysis, network analysis, and predictive modelling
Figure 8).
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For instance, Al can process millions of social media posts to detect public sentiment
trends or identify emergent social movements, tasks that would be prohibitively time-
consuming for human researchers (Robinson, 2024). Machine learning algorithms also
facilitate the analysis of longitudinal and cross-sectional data, uncovering subtle patterns and

correlations that inform theories of social behaviour and policy interventions (Uniathena,
2023).
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Furthermore, Al-powered tools democratize access to advanced analytics, allowing
researchers with limited technical backgrounds to conduct sophisticated analyses via user-
friendly interfaces (Social Science Space, 2024). However, these advances also raise concerns
about algorithmic bias, data privacy, and the interpretability of Al-generated insights.
Addressing these challenges requires interdisciplinary collaboration, robust ethical
frameworks, and ongoing critical reflection on the implications of Al for social knowledge
production (Frontiers in Communication, 2024). As Al continues to evolve, its integration into
social science promises to expand methodological toolkits, foster new research questions, and
enable more comprehensive understandings of complex social phenomena, and become
human-centred (Figure 9).

Al in the Humanities and Digital Humanities

The humanities have entered a new era with the advent of Al and digital humanities,
where computational tools are transforming the study of literature, history, linguistics, and the
arts. Al enables large-scale text mining, topic modelling, and stylometric analysis, allowing
scholars to trace thematic developments, authorship, and linguistic change across vast corpora
(UC Irvine School of Humanities, 2025).

Artificial Intelligence

and the Humanities

Figure 10
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In fields like history and archaeology, Al-driven image recognition and pattern
detection facilitate the analysis of artefacts, manuscripts, and visual materials, uncovering
connections previously hidden to human observers (The Conversation, 2023). Digital
preservation projects benefit from AI’s ability to restore and transcribe damaged documents,
while machine translation tools open non-English sources to global audiences (UC Irvine
School of Humanities, 2025). These innovations democratize access to cultural heritage and
foster interdisciplinary collaboration between humanists and technologists (see Figure 10).
Nevertheless, the adoption of Al in the humanities also prompts critical questions about
interpretive authority, the preservation of context, and the risk of privileging quantifiable data
over qualitative nuance (Frontiers in Communication, 2024). By engaging with these debates
and integrating Al thoughtfully, humanities researchers can harness computational power to
enrich, rather than replace, traditional scholarly practices.

Ethical and Social Implications of Al in Research

The integration of Al into social science and humanities research brings significant
ethical and social considerations to the fore (Figure 11). Algorithmic bias is a central concern,
as Al systems trained on historical data may perpetuate or amplify existing social inequalities
(Frontiers in Communication, 2024). Ensuring transparency and accountability in Al-driven
research is vital, particularly when findings inform public policy or shape societal narratives
(Robinson, 2024). Data privacy is another pressing issue, as Al’s capacity to aggregate and
analyse personal information raises questions about consent and the potential for misuse
(Social Science Space, 2024).

EMBEDDING
Al ETHICS

Govemable

Traceable

Figure 11

Moreover, the digital divide threatens to exacerbate disparities in research capacity,
with well-resourced institutions better positioned to leverage Al tools than their less-privileged
counterparts (The Conversation, 2023).
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Addressing these challenges requires the development of robust ethical guidelines,
interdisciplinary dialogue, and the cultivation of Al literacy among researchers and the public.
By foregrounding ethical considerations, the research community can ensure that Al serves as
a tool for social good, advancing knowledge while upholding principles of justice, equity, and
respect for human dignity (Figure 12).

Conclusion

The integration of artificial intelligence and large language models into data analysis
processes represents a transformative development that is reshaping how organisations extract
insights from increasingly complex datasets. This evolution from traditional analytical
approaches to Al-augmented methods enables faster, more comprehensive, and often more
nuanced understanding of both structured and unstructured data.

Organisations are progressively adopting these technologies across multiple business
functions, reporting tangible benefits in terms of both revenue generation and cost efficiency.
However, realising the full potential of Al-powered analytics requires thoughtful approaches
to implementation, risk management, and workforce development.
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