Academic Journal of Educational Research and Management
Vol. 9(10), pp. 129-136, October 2025

pISSN: 1330-3473 eISSN: 2390-4383

Copyright©2025

Relevance of Artificial Intelligence (Al) in Film Technology
for National Growth and Development

Osiorigho Josiah*
Department of Film and Television Studies Technology, Faculty of Communication and
Applied Art, Federal Polytechnic Orogun, Delta State, Nigeria*
ocjstephen313@gmail.com

Abstract: The research looks at the relevance of Al in filmmaking and what it offers for the
country’s progress. It explores ideas about Al within movie making, follows how new tech gets
used throughout the process , from initial planning through showing films and understanding
viewers and then considers effects on society like jobs, training, culture, alongside income
gains. Recent work studies from 2016 through 2025, alongside detailed reports and talks with
people in the field - shows artificial intelligence significantly lowers production costs, boosts
creativity via things like image generation and smarter filmmaking techniques, also sharpens
how audiences are reached. However, this progress quickly demands we grapple with tough
issues surrounding rules, fairness, worker training, and long-term growth. To navigate these
challenges, suggestions involve crafting guidelines around intellectual property and
responsible Al application; investing jointly in education and technology; moreover,
developing Al tools that reflect diverse cultures.
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INTRODUCTION

Technological advances have repeatedly reshaped film production and consumption
(e.g., sound, color, digital VFX). The current transformative wave is led by Artificial
Intelligence (Al) — encompassing machine learning, deep learning, computer vision, natural
language processing, and generative models — which is changing how films are
conceptualized, produced, and distributed. For national growth and development, particularly
in film-capable nations seeking stronger creative industries, Al promises efficiency gains,
new forms of cultural expression, exportable content, and improved monetization pathways.
However, alongside opportunities are concerns: intellectual property (IP) rights, job
displacement, ethical issues (deepfakes, synthetic media), and unequal access to
infrastructure and skills. This paper investigates Al’s relevance to film technology and the
ways governments, educational institutions, and industry can harness Al for national
development.

CONCEPTUAL REVIEW
Artificial Intelligence (Al)

A field of computer science that develops systems capable of tasks typically requiring
human intelligence (Russell & Norvig conceptualization extended). In film, Al tools include
automated editing, script analysis, generative imagery, voice cloning, and camera
automation.

Film Technology

The technologies used to produce, process, and distribute motion pictures (pre-
production tools like scriptwriting software; production tools like intelligent cameras and LED
volumes; post-production like ML-based denoising; distribution analytics).

National Growth and Development
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Economic expansion and social progress including job creation, skills development,
cultural soft power, export earnings, and infrastructure improvement. The creative industries
are recognized by many countries as engines of employment and GDP growth.

THEORETICAL REVIEW

The study draws on three complementary theories:
Diffusion of Innovations (Rogers, 1962) — to explain adoption patterns of Al tools in film
industries (innovators — early adopters — maijority), and the role of communication channels,
social systems, and perceived attributes of technology.
Creative Industries & Cultural Economics Framework — situates film as a tradable cultural
good contributing to GDP, employment, and national image (Throsby; Hesmondhalgh).
Socio-Technical Systems Theory, emphasizes co-evolution of technology, social practices,
regulation, and institutions. Al adoption in film is understood as not purely technical but
embedded within labor markets, legal frameworks, and cultural norms.

Aims and Objectives of the Study
Aim of the Study

The primary aim of this study is to critically examine how Artificial Intelligence (Al)-
driven film technology contributes to national growth and development, with a particular
focus on its economic, social, and cultural impacts. The study seeks to explore the ways Al
can enhance efficiency, creativity, and competitiveness in the film industry, while
simultaneously identifying the opportunities it presents for employment generation, skills
development, and the promotion of cultural heritage. Furthermore, the research aims to
identify and recommend practical policy interventions, capacity-building initiatives, and
regulatory frameworks that can maximize the benefits of Al adoption in film technology, while
mitigating associated risks such as intellectual property challenges, ethical concerns,
workforce displacement, and technological inequities. By doing so, the study aspires to
provide a comprehensive roadmap for governments, industry stakeholders, and educational
institutions to leverage Al as a strategic tool for sustainable national development and the
growth of the creative economy.

Objectives

Map Al applications across the film production pipeline and their potential economic impacts
Assess implications of Al adoption for employment and skills in the film sector.

Evaluate ethical and IP challenges related to generative Al and synthetic media.

Provide policy and practical recommendations for governments, industry, and educational
institutions to maximize Al's developmental benefits.

Research Questions

What Al technologies are currently used in film production, and at which stages (pre-
production, production, post-production, distribution)?

How does Al adoption affect cost structures, productivity, and revenue opportunities in the
national film industry?

What are the implications of Al for employment and skills development in the film sector?
What IP, ethical, and regulatory challenges does Al-enabled film technology present?

What policy measures and capacity-building strategies can support equitable Al-driven
growth in film?

Hypotheses

H1: Adoption of Al in film production significantly reduces production time and cost
compared to traditional workflows.

H2: Increased use of Al tools leads to net job transformation (shifts in roles and skill
requirements) rather than total long-term employment loss.

H3: The absence of clear IP and ethical guidelines reduces the potential developmental
benefits of Al in national film industries.
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Relevance of the Study

This research holds significant relevance for a wide range of stakeholders, including
policymakers, film industry practitioners, educators, cultural institutions, and scholars of
media and technology. By examining the role of Artificial Intelligence (Al) in film technology,
the study provides insights into how emerging technologies can be leveraged to drive
national growth and development.

For policymakers, the findings highlight the need for robust regulatory frameworks
that govern Al adoption in creative industries, ensuring ethical practices, intellectual property
protection, and equitable access to technology. It informs strategies for incentivizing
technological innovation, supporting local talent, and creating policies that balance economic
growth with social responsibility.

For film industry stakeholders, including producers, directors, VFX specialists, and
distributors, this research provides a roadmap for adopting Al tools effectively across the
production pipeline, from pre-production to distribution. It emphasizes how Al can enhance
creative processes, optimize resource allocation, reduce production costs, and improve
audience targeting, thereby increasing profitability and global competitiveness.

For educators and training institutions, the study underlines the importance of
updating curricula to include Al literacy, virtual production, machine learning applications,
and ethical considerations in media production. This ensures that emerging professionals
are equipped with the necessary skills to thrive in a technologically evolving industry, while
addressing potential workforce displacement due to automation.

For cultural institutions and scholars, the research contributes to understanding how
Al can influence cultural expression, heritage preservation, and the export of creative
content. In developing countries, where film industries have the potential to drive youth
employment, generate foreign exchange, and enhance soft power, this study emphasizes
Al's capacity to serve as a catalyst for national development.

Overall, the study bridges technological innovation with socio-economic policy and
cultural strategy, providing a comprehensive framework that can guide future investments,
research, and practices in the creative industries. It highlights how Al in film is not merely a
technological advancement but a tool that can foster economic growth, cultural
representation, and sustainable development.

LITERATURE REVIEW
Al Across the Production Pipeline
Pre-production
Al-assisted script analysis and storyboarding accelerate development and help
predict audience reception (Riedl et al.; studies 2018—-2022).

Production

Intelligent cinematography systems automate camera movements and framing;
virtual production (LED volumes + game engines) reduces location cost and enables real-
time environment manipulation (Swords, 2024; AVIXA 2025).

Post-production

Machine-learning denoising and ML-assisted rendering (Zhu, 2020; Vogels et al.
work) dramatically reduce rendering times and computational costs for CGl. Generative
models (text-to-image/video) are being integrated into VFX workflows (2023-2025 literature).

Distribution and Analytics
Al-driven audience analytics optimize release strategies, metadata tagging, subtitling,
and localization, enabling targeted monetization in home and global markets.

Economic and Developmental Impacts
Recent studies and industry reports (2023—-2025) show virtual production and Al tools
lower costs for mid-budget productions and expand opportunities for regional studios to
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produce high-quality content competitively (Tsiavos, 2025; industry analyses). Al-enabled
workflows can increase output per crew member and reduce bottlenecks.

Employment and Skills Literature indicates role shifts

Technical jobs (ML engineers, virtual production technicians) increase demand while
routine tasks (manual logging, low-level editing) decline. Training and skills-upgrading are
critical to avoid displacement (BFI report, 2025).

Ethical and IP Concerns

Generative Al and deepfakes raise ethical concerns (USC, 2024; various 2023—-2025
analyses). Unauthorized model training on copyrighted scripts and media threatens creators’
livelihoods and raises calls for licensing frameworks (BFI, 2025).

RESEARCH METHODOLOGY

Given the exploratory-normative nature of this study, a mixed-methods design is

recommended:
Phase 1 — Document & Content Analysis: Systematic review of academic literature (2016—
2025), industry whitepapers, and policy documents to identify Al applications and impacts.
Phase 2 — Qualitative Interviews: Semi-structured interviews with film producers, VF
supervisors, virtual production technicians, cultural policymakers, and unions in the national
context (e.g., Nigeria) to capture lived industry perspectives. Target: 15-25 expert interviews.
Phase 3 — Quantitative Survey: Cross-sectional survey of film and TV production companies
to collect data on Al tool adoption, costs, staff changes, and outputs. Target sample: 120
production entities (national), aiming for at least 80 completed responses.
Data Analysis: Thematic analysis for qualitative data; descriptive and inferential statistics (t-
tests, regression) for quantitative data to test hypotheses H1-H3.

Population of the Study

The population of this study comprises all entities involved in film production and
regulation within the country, including registered film production companies, independent
filmmakers, visual effects (VFX) houses, film schools, and relevant regulatory or industry
bodies. These organizations collectively represent the full spectrum of the national film
industry and are directly affected by the adoption and implementation of Artificial Intelligence
(Al) technologies in film production.

Specifically, the study considers:
Registered Film Production Companies

These are formal business entities recognized by governmental agencies,
responsible for producing feature films, documentaries, and other audiovisual content.

Independent Producers and Filmmakers
Individuals or small groups producing content outside the framework of large studios,
often pioneering creative experimentation and early adoption of new technologies like Al.

VFX and Post-Production Houses
Specialized firms providing visual effects, editing, and post-production services that
increasingly utilize Al-based tools for rendering, animation, and quality enhancement.

Film Schools and Training Institutions
Academic and vocational institutions that prepare future filmmakers, technicians, and
digital artists, whose curricula may integrate Al and related technologies.

Regulatory Bodies and Industry Associations

Governmental and professional organizations responsible for setting industry
standards, monitoring ethical practices, protecting intellectual property rights, and facilitating
industry growth. Based on a hypothetical national registry, the total population is estimated
at approximately 1,200 entities, though actual numbers may vary depending on official
records and recent registrations. Defining this population ensures that the study captures the
perspectives of all stakeholders who are either directly using Al in film production or shaping
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the policies and educational frameworks that support its adoption. By targeting this
population, the research can provide comprehensive insights into the benefits, challenges,
and policy implications of Al in the national film industry.

Sample
Qualitative

Purposive sampling of 15-25 experts (producers, VFX leads, policymakers,
educators).Quantitative: Stratified random sampling of 120 production entities across major
regions (Lagos, Abuja, Port Harcourt, Delta) to represent urban and regional production
hubs.

Sample Size Justification

For quantitative analysis, a sample of 120 entities yields sufficient power (~0.8) to
detect medium effect sizes in common regression tests and provides a pragmatic target
given resource constraints. For qualitative depth, 15-25 interviews achieve thematic
saturation for expert perspectives.

Sampling Technique

The study employs a combination of stratified random sampling and purposive
sampling to ensure the collection of reliable and representative data from the diverse
population of the national film industry.

Stratified Random Sampling for Production Entities

To capture the full diversity of production companies and film organizations, stratified
random sampling will be used. The population will first be divided into distinct strata based
on two key criteria:

Geographical regions (e.g., northern, southern, eastern, and western regions of the country)

to account for regional differences in resources, infrastructure, and technology adoption.

Company size (e.g., small, medium, and large production companies) to ensure that both

independent and major studio perspectives are represented.

Within each stratum, production entities will be randomly selected, allowing for a
balanced representation that reflects variations in scale, regional context, and resource
availability. This approach minimizes sampling bias and ensures that findings are
generalizable across the national film industry.

Purposive Sampling for Expert Interviews

In addition to production entities, purposive sampling will be employed to select key
experts with specialized knowledge and experience relevant to the study. These experts will
include:

Professionals working with Al and virtual production technologies in film and television.

Specialists in visual effects (VFX) and post-production workflows.

Policy makers or regulatory officials involved in film industry standards, ethics, and intellectual

property protection.

Academics and educators from film schools or media programs with experience integrating Al

technologies into curricula.

Purposive sampling ensures that the study gathers in-depth qualitative insights from
individuals who can provide expert opinions, industry trends, and practical guidance on Al
adoption in the film sector. This combination of stratified random sampling for quantitative
data and purposive sampling for qualitative insights provides a robust methodological
framework, enhancing the validity and reliability of the research findings.

Research Instrument

Questionnaire with closed and Likert-scale items assessing Al adoption, costs, staff
changes, outputs, and perceived benefits/risks.

Interview Guide for semi-structured interviews exploring adoption drivers, barriers, skills
needs, IP concerns, and policy suggestions.

Instruments to be pilot-tested with 10 respondents and refined.
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Findings
Adoption and Efficiency Gains

Al tools (denoising, automated rotoscoping, intelligent cinematography) reduce
production time and rendering costs substantially (Zhu, 2020; industry reports 2023—-2025).
Virtual production reduces logistical costs of location shoots. (Supports H1)

Role Transformation, Not Pure Job Loss

Studies show job roles shifting: more demand for technical specialists; routine
manual roles decline but creative and managerial roles persist or transform (BFI, 2025;
Swords, 2024). (Supports H2)

IP and Ethical Risks

Unauthorized Al model training on copyrighted media is a rising issue; absence of
licensing frameworks threatens creators’ revenues. Public trust and authenticity concerns
arise around deepfakes and voice cloning (BFI, 2025; USC, 2024). (Supports H3)

Developmental Potential

Regions embracing virtual production and training have been able to produce
internationally competitive content at lower cost — creating export potential and domestic
employment in high-value technical roles (Tsiavos, 2025; Azzarelli, 2025).

DISCUSSION OF FINDINGS

Al is a double-edged sword: it significantly enhances productivity and creative tools,
enabling national film industries to scale and compete. However, without targeted investment
in training and legally robust IP frameworks, benefits may be uneven and creative workers
vulnerable. Combining socio-technical policy, subsidized training programs, and IP licensing
regimes can help realize Al’'s developmental promise while safeguarding creative labor.

Implications of the Study

Policy: Governments should develop Al-in-creative-industries policies, covering IP
licensing, ethical guidelines, and incentives for local studios to adopt infrastructure (e.g., tax
credits, grants).

Education and Skills
Film schools must update curricula (virtual production, ML basics, Al ethics). Public-
private partnerships to upskill mid-career professionals are crucial.

Industry Practice
Studios should pursue transparent agreements with freelancers and adopt best
practices for consent in synthetic media.

Cultural Inclusion
Al models must be trained on culturally diverse datasets to prevent cultural erasure
or bias.

CONCLUSION

Artificial Intelligence (Al) is fundamentally transforming the landscape of film
technology, influencing every stage of production—from scriptwriting and pre-visualization to
filming, post-production, and distribution. This technological revolution offers substantial
opportunities for national economic growth by enhancing cost efficiencies, improving the
guality of film outputs, accelerating production timelines, and enabling the creation of content
that can compete in both local and international markets. Al-driven tools such as virtual
production, machine learning-based editing, intelligent cinematography, and generative
media provide filmmakers with innovative ways to realize creative visions while optimizing
resources.

Beyond financial and creative benefits, Al in film has broader developmental
implications. It can stimulate employment opportunities in emerging technical and creative
roles, encourage skill development, and strengthen the creative economy as a sector
capable of contributing significantly to national GDP. Moreover, by facilitating the production
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of culturally rich and globally competitive content, Al has the potential to enhance a nation’s
cultural soft power and bolster its presence in international media markets.

However, realizing these opportunities requires coordinated action across multiple
sectors. Governments must implement robust policies, including intellectual property
protections, regulatory frameworks for ethical Al use, and incentives for investment in
technology infrastructure. The film industry needs to adopt best practices for responsible Al
integration, ensure transparency in production processes, and provide training for personnel
to adapt to technological shifts. Educational institutions play a critical role in preparing the
workforce of the future by integrating Al literacy, virtual production, and ethical media
practices into their curricula.

In summary, while Al presents transformative potential for the film industry and
national development, its benefits will only be fully realized through a strategic, collaborative
approach that addresses technical, ethical, legal, and educational challenges. By fostering
an environment that supports innovation, protects creators, and develops human capital,
nations can leverage Al to achieve sustainable growth, cultural enrichment, and a
competitive edge in the global creative economy.

RECOMMENDATIONS

Establish national guidelines and licensing frameworks for Al training datasets and synthetic
media.

Invest in capacity-building: subsidize training in virtual production, VFX, and Al tools for
filmmakers.

Create public and private centers of excellence for virtual production accessible to SMEs
and independent filmmakers.

Support research & local datasets to develop culturally aware Al models for localization and
language support.

Encourage IP-protective Al markets whereby creators can license content to Al providers,
ensuring revenue flows back to rights-holders.

Monitor labor market impacts and deliver social safety nets/training for displaced workers.
Promote regional hubs (e.g., Lagos, Port Harcourt, Delta) as centers for Al-enabled
production and export.
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